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AMERICAN GEOLOGICAL SURVEYS^ 

T he volumes wliich record the progress of the United 
States Geological Survey of the Territories since its 
commencement in 1867 contain much information of great 
value to geologists, as well as to those who watch with 
intelligent interest the advance of the wave of human 
civilisation into the far West. Each of them is full of 
fresh illustrations of the principles of geology, such as the ‘ 
dependence of scenery upon rocky structure, the order of 
succession of formations, the plication of mountain- 
chains, the phenomena of volcanic action, the functions 
of rivers and glaciers as geological agents— illustrations 
which have already to some extent found their way into 
general text-books and are no doubt destined ere long to 
be made in that way familiar even to tyros in the science 
all over the world. In each of them loo we have such 
information as could be gathered as to the agricultural 
value of the countries, the practicable routes for roads 
and railways, the mineral resources to be looked for, the 
facilities for general commerce — information which wall 
probably serve as the basis fo3‘ the future development of 
the regions into settled States. 

During the years 1871 and 1872 Dr. Hayden’s parties 
were at work about the sources of the Missouri and Yel- 
lowstone Rivers. They had gradually pushed on into 
that wild region, stimulated by the variety and interest 
of its scenery and geology, but they had got far from 
any civilised base-line, including railroads and other con- 
veniences of transport and subsistence. Beyond them 
lay the lands of the Indians, who manifested no disposi- 
tion to treat the peaceful work of the Survey in another 
light than as some insidious part of the designs of the 
grasping central power at Washington. It seemed desir- 
able therefore in the meantime to discontinue the further 
prosecution of the Survey in the north-west until by the 
establishment of railroad communication it could be 
resumed with much less labour and cost. This delay, 
however, will probably not be of long continuance, when 
* See vol. xii. p- 267. 
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we consider with what marvellous rapidity the tide of 
American energy is travelling towards the Pacific. 

The region recommended by Dr. Hayden and approved 
of by the Government as the scene to which the operations 
of the- Survey should be transferred was that portion of 
the Rocky Mountain range which runs through Colorado 
and New Mexico — a region as yet unsurveyed and likely' 
in a few years to be rapidly developed by some of the 
most important railroads of the West. The survey of the 
fortieth parallel by Mr. Clarence King, to which allusion 
has been already >rade, and of which some account will 
be given in a subsequent paper, had done good service in 
making known the physical features and geology of a 
belt of country stretching across the northern limits of 
the tract which Dr. Hayden now proposed to examine. 
That survey would form the starting-point of the new 
explorations which it was arranged should sweep west- 
ward across the watershed of the continent to the left 
bank of the Green and Colorado Rivers, eastward across 
th^ sources and higher course of the Platte, Arkansas, 
and other tributaries of the Mississippi, and southwards 
to the boundary-line between the United States and 
Mexico. 

The first instalment of results from this transference of 
area has appeared in the Annual Report of the Geolo- 
gical Survey of the Territories for iS73—-a thick volume 
of 718 pages, with numerous and excellent sections, 
maps, and views. This Report is divided into four parts, 
devoted respectively to— I. Geology, Mineralogy, and 
Mining Industry; II. Palaeontology ; III. Zoology ; IV. 
Geography and Topography. An appendix contains 
papers on some mineral fields, while detailed descrip- 
tions of a large number of new species of fossil plants 
and animals are given in Part II. Taking the general 
supervision of the whole operations of the Survey, Dn 
Hayden furnishes some chapters in reference to the 
geological features of part of the eastern slope of the 
Rocky Mountains, and introductory to those 
officers placed by him in charge of the three' subdi- 
visions into which, as already remarked, the work of the 
year was arranged. It appears that the .Erst division, 
under the charge of Mr. A. R. Marvin^ "^rveyed, topo- 
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graphically and geologically, an area of 5,600. square 
miles during the period between the end of May and the 
latter part of October ; the third division, under Dr. 
F. M. Endlich, accomplished the survey of nearly 7,600 
square miles, “particular attention being paid to the 
agricultural and mineralogical resources of the country 
traversed.” Allowing 130 full working days for the 
period during which these two parties were at work, we 
find that on an average 100 square miles were surveyed 
topographically and geologically each day, and that this 
was performed by some seven or eight observers 1 And 
if it be further noted that only half of that number were 
geologists, and that in the case of the San Luis, or third 
division, the geological work appears to have been done by 
one man, we shall form some notion of the rate at which 
scientific surveys advance in the far West. We have not 
the same precise statements of the area actually surveyed 
by the second or South Park division, under Dr. A. C, 
Peale ; but it seems to have been on the same extensive 
scale. 

Now by those who take interest in the progress of 
topographical and geological surveying some explanation 
will naturally be required as to the almost incredibly large 
area examined in one season by Dr. Hayden^s corps. 
Compared with his rate of progress, our Ordnance and 
Geological Surveys creep on at a snaiPs pace. His 
geologists, for instance, get over in a single day an 
amount of ground which the most hard-working and 
* experienced members of the Geological Survey of Great 
Britain couldi hardly accomplish in a'yeaPs campaign. 
Evidently the two kinds of work cannot properly be com- 
pared with each other. That of the British Surveys is 
minutely detailed, and meant to be, for the time, exhaus- 
tive. The American Survey of the Territories, on the 
other hand, cannot he regarded as, and does not pretend 
to be, more than a rapid but intelligent reconnaissance, 
wherein the positions, of the leading landmarks are cor- 
rectly determined, and those of the intermediate features 
are fixed as nearly as may be ; while, acting in concert 
with the topographer, and availing himself of the same 
points of observation, the geologist ascertains the nature 
and order of the rocks in a few traverses from which he 
infers what must be the structure of the surrounding dis- 
tricts. It is no disparagement to this work to say that it 
must in the end he superseded by more accurate and 
detailed surveys. It is in the meanwhile doing a notable 
service by pioneering in vast and unknown or little known 
regions, and giving the world a first outline^of the main 
features of their geography and geology. In the territory 
of Central Colorado investigated in 1 873, the geologists 
had the advantage of comparatively simple structure to 
with* So clearly does the skeleton of the continent 
protrude in that region through the surface, that from each 
main hih-top it was not difficult to follow for many miles 
on successive ridges and spurs the crags and hollows 
marking the lines of outcrop of particular strata. The 
extent to which this peculiarity and simplicity of geolo- 
gical physiography has been useful, may be inferred from 
the numerous diagram-sections of the belt of country sur- 
veyed, showing the relation of the surface-contour to the 
arrangement of the underlying rocks. 

Space cannot be given here for a detailed account of 
this Report, but reference may be made to some of its 


features which have a general interest. Mountain-struc- 
ture, especially in relation to the plications of the crust of 
the earth, receives much notice from the various mem- 
bers of the Survey. They have followed the gradual 
swelling of the fiat formations of the plains, first into gentle 
ridges or “ hog backs,” then into more marked and 
crested ranges, until they have traced them in vertical or 
even inverted masses reposing against the central core of 
granite. Crossing this latter they have caught up again 
the same formations on the other side, and followed them 
in like order and position from the disrupted and highly- 
inclined central mass down to their gradual subsidence 
into the flat plains. The rocks next to the granite are 
metamorphosed, and, what must strike European geo- 
logists as curious, have huge intercalated sheets and dykes 
or veins of trachyte associated with them. The elevation 
of the mountain ranges has upraised cretaceous rocks, 
and even some parts of later geological formations. 

The length of time, however, which has passed since 
the upheaval of the Rocky Mountains and their subsidiary 
spurs has allowed a vast amount of work to be done upon 
their slopes and crests by the weather, rain, torrents, 
frost, snow, and glaciers. It would seem hardly possible 
indeed to find a region where it would be more easy to 
appraise exactly the amount of waste from a given area 
due to this cause. The geological structure of the anti- 
clinal and synclinal folds is so simple, the rocks are so 
well exposed, and the limits of sub-aerial erosion seem so 
sharply marked off from those of subterranean move- 
ment, that the flanks of the Rocky Mountains might be 
selected as a typical region for the study of this branch 
of physiographical geology. Sometimes the corries or 
cirques (“ gulches ” is their American name) have been 
cut back so as to leave a steep hardly-traversible crest 
between them, while now and then a valley has been cut 
completely across the watershed, so as to draw its first 
waters from the other side. In some places the rocks 
have been so weathered as to stand up in extraordinary 
pillars and capped statuesque masses like those for which 
Saxon Switzerland has been so long famous. 

The former presence of extensive glaciers descending 
from the mountains of Colorado has been proved by the 
evidence of huge moraine mounds, admirable ice-worn 
domes of granite, and scattered glacier-lakes. It would 
seem, indeed, that no very great diminution of tempera- 
ture might suffice to restore glaciers to these valleys. 
Dr. Hayden describes vast masses of snow and ice, 
which, melting in summer on the steep slopes and satu- 
rating the rocks and soil, slide down like glaciers and 
cumber the declivities and valleys with piles of rubbish. 

The now well-known geysers of the Yellowstone region 
have made known the extent and comparative recentness 
of volcanic action in that region. We learn some further 
facts of interest on this subject from the present report. 
Dykes and streams of basalt have been found in proximity 
to their parent cones. In some cases the lava beds form 
the cappings of isolated hills, or project as terraced bars 
from the sides of the slopes. In other instances they 
occur in the bottoms of the valleys, and even appear to 
have sometimes crossed the present river-courses and 
formed lakes. Recent, therefore, though these lava-erup- 
tions must be, they were evidently continued during a period 
of time long enough for deep and wide valleys to be cut 
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out of the older flows, while couUcs were poured down the 
excavated hollows. In these respects the history of this 
late North American volcanic action recalls the succes- 
sion of events so long ago and so admirably described by 
IMr, Poulett Scrope as traceable among the volcanic 
masses of Central France. 

The mines now in operation, as well as indications of 
probable positions for new ones, are carefully noted in 
the Report. The geologists, indeed, have constantly had 
before them the consciousness that the future develop- 
ment of these territories would not be helped so much by 
their making out all geological details at present as by 
their ascertaining what practicable places could be found 
for the establishment of mining industry. At the same 
time, they deserve great credit for keeping the thoroughly 
scientific character of their duty so conspicuous in their 
reports ; for undoubtedly the only way to make an explo- 
ration which shall be of real value as a guide in mining 
opeiations is to do it in the strictest sense geologically. 
With the area and relations of the different rock-forma- 
tions mapped out for him, the mining prospector may 
save much time and money by learning what tracts to 
avoid as well as which to explore. 

Each of the geologists in command of a division under 
Dr. Hayden furnishes a report, which appears in the present 
volume. These are remarkably well done, that of Mr. 
Mat vine being specially interesting from the variety of 
phenomena with which he had to deal and the clearness 
with which he tells his story. Besides the geological 
reports, Prof. Lesquereux supplies one of great value on 
the Lignitic formation and its fossil flora, in which he 
entprs anew into the vexed question of the true age of 
that formation. As the result of his long study of its 
large and well-marked flora, he concludes that the forma- 
tion is of Tertiary date, a conclusion which agrees also 
with that to which Dr. Hayden has been led. A large list 
of new species of fossil plants from the Lignitic strata is 
described by him in his repoi't. Under the head of 
Zoology are gathered a number of communications on 
insects, Crustacea, mollusca, and other invertebrata, col- 
lected or observed during the progress of the Survey. 
The part devoted to Geography and Topography contains 
the reports of llic geographer and his colleagues on the 
system of triangulation employed, the heights of various 
places, the practicable routes, and other matters. The 
book is well printed and well illustrated. It deserves 
the heartiest commendations both for the Government 
which supports such good work and for the men by whom 
it is practically done. ARCH. Geikie 

ALIX ON THE LOCOMOTION OF BIRDS 
Essai siir VAppareil Locomoteur des -Oiseaux, By 
Edmond Alix, M.D. (Paris : G. Masson.) 

T his considerable volume, the first independent 
work of any pretensions on the osteology and 
myology of birds, is a valuable addition both to zoo- 
logical and to ornithological literature. As far as the 
latter is concerned it would have been more distinctly 
useful if the author had been better acquainted prac- 
tically with birds’ skins, as well as with the binomial 
nomenclature and the importance of specific distinc- 
tions. If he had, such a sentence as the following 


would have been modified in a manner which would have 
made it of greater value to future investigators, at the 
same time that the precision would have added weight to 
the points brought forward. We are told with reference 
to the accessory femoro-caudal muscle that this fasci- 
culus, represented in the Cormorant by an aponeurotic 
band, is found uncomplicated in the Grebe, Flamingo, 
Heron, Bustard, and Secretary Bird,” in which remark 
the fact that what are there termed Grebe, Bustard, &c., 
are general terms, seems to be entirely ignored ; as is 
therefore the possibility of there being structural differ- 
ences among the members of the included groups. It 
may even be mentioned that respecting the very point 
referred to in the above quotation, the statement therein 
made does not generally apply, being correct as far as 
the Little Grebe (Podicepsmino?) and the Common Heron 
{Ardea cinered) are concerned, but being inaccurate when 
said of the Eared Grebe {Podiceps crisiatiis) and the 
Giant Heron {Ardea ^olzat/i). Most works on the 
anatomy of birds suffer from the same imperfection ; the 
importance of specific and even generic distinctions being 
generally disregarded, by all but pure ornithologists. 

The work is divided into three sections — the three 
in which the consideration of the locomotive apparatus 
of birds most naturally falls ; namely, the consideration 
of birds firstly as vertebrated animals (zoologically ) ; 
secondly, as a special organised type (anatomically) ; 
and thirdly, as flying animals (physiologically). An 
excellent restime of previous investigations on the several 
subjects prefaces each section, in which due credit is 
on nearly all occasions given to foreign workers. 

Under the first heading, following the teaching of De 
Blainville and Gratiolet, Dr. Alix describes the typical 
skull on the hypothesis of its vertebral origin ; of the 
fourth or nasal vertebra, considering the perpendicular 
plate of the ethmoidal as the centrum, the lateral masses 
of that bone as the laminae, and the nasals as the spinous 
element. 

In the treatment of the osteology of birds, most of the 
important subjects which have of late attracted most 
considerable attention are fully discussed. We are rather 
surprised to find no reference to the point so forcibly put 
forward by Prof. Parker, and laid stress on by Prof. 
Huxley, with regard to the anchylosis of the palatine 
bones with the vomer in the Tinamous. The vomer as a 
separate bone is also rather neglected. As to the light 
thrown by a study of the skull on the classification of 
birds, we read that the examination of the head of birds 
confirms the major divisions established originally from 
a consideration of the beak and the feet. It proves that 
Raptores, Passeres, Gallinse, &c., exist in reality : but it 
also renders it evident that there-are divisions beyond these 
not capable of being included among these primary forms. 
For instance, the Parrots form a well-marked group of 
themselves ... the Raptores Nocturnm are clearly distinct 
from the Raptores Diurnas, the Pigeons can in no way be 
confounded either with the Passeres or with the Fowls.’’ 
As to the sternum, “ the results^arrived at by De BlainvMle 
and confirmed by subsequent authors (are said to) prove 
that Cuvier has narrowed the question too much in 
affirming that the indications afforded by the sternum 
cannot serve for more than generic distinctiems. But it 
must be admitted that, with the^ estce^tion of the ch^ 
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racters indicated by the presence or absence of the carina, 
it is almost impossible to recognise in the sternum any 
of those distinguishing features which may be stated in a 
single word, or may be incorporated as a definition in any 
tabular arrangement. The sternums of most birds, even 
those which are most peculiar, must be considered in their 
entirety, and a complete description is necessary for their 
differentiation.^^ We would feel disposed to go even | 
further than this, and to say that in the sternum there are 
characters from which, with a little extraneous assistance, ' 
more considerable generalisations may be arrived at. It 
is true that in the passerine Pta'opiochus the posterior 
margin is doubly notched on either side, but in how 
different a manner from that in the piciform birds and 
owls 1 What more than the sternum proves the closeness 
of the relationship between the Toucans, Woodpeckers, 
andCapitoes, also between the Swifts and the Humming 
Birds, as well as the small kinship between the galli- 
naceous birds and the Sand Grouse ? On the other hand, 
the sternum does not aid us much in the determination 
of more distant relationships, such as those of families 
one to the other. From it alone we should not feel 
justified in placing the Tinamous near the Apteryx, nor 
the Stormy Petrels near the Fulmars. 

In the BiiUetin de la SocUti Philomathique and in the 
Journal de Zoologie Dr. Alix has published his dissec- 
tions of the Rhea and of a Tinamou {Nothura major). 
His myological investigations are based on the descrip- 
tions given by Vic d’Azyr and Meckel. Following the 
latter of these, he mentions that in the Cormorant the 
ambiens muscle {accessoirc iliaque du Jldchisseur perfori'^ 
is absent, which is decidedly not the case in the common 
species {Phalacrocorax carlo). With reference to this 
bird, the accessory femoro-caudal is said to be repre- 
sented by an aponeurotic band, which we have failed to 
detect ; and the same remark applies to the muscle itself 
in the Heron {Ardea chiercd)^ in which it is also said to 
be developed ; from which we may infer that the author 
has evidently not clearly recognised the characters which 
distinguish this fleshy fasciculus from the obturator exter- 
nus {carre ) ; and that such is the case is further proved 
by his statement that the latter named muscle is enormous 
in the ostrich, in which it is in reality very small, being 
almost hidden by the former. 

The flexor tendons of the toes are specially dwelt on. 
The flexor perforatus digitorum is shown to present .pecu- 
liarities sufficiently important to deserve special names. 
This muscle in birds is not a single one, but is formed of 
a superficial and a deep group ; the latter having two 
separate origins, an internal and an external, of which the 
relative proportionate bulks vary. Those birds in which 
the outer head is the larger are termed ectomyefisj those 
with a larger internal head, entomyensj and those with 
equal heads, liomccomycns. The palimpeds, the longi- 
rostral and pressirostral Waders, the Flamingoes, the 
Storks, the Tinamous, the struthious birds and the Parrots, 
are entomyen ; the Herons, the Rails, the gallinse, Pigeons 
and passeres, are homceomyen j whilst the diurnal and 
nocturnal birds of prey are ectomyen.'' The deep flexors 
.are said not to offer such remarkable differences as those 
just referred to, but as none of their most striking pecu- 
liarities are mentioned, we presume that the author is 
unacquainted with them. The long flexor tendon to the 


hind toe, we are told, is absent in the swan ; it may be 
so in Cygnus olor^ such is certainly not the case in 
C. nigrlcollis. 

The last section of the work is almost entirely devoted 
to the flight of birds, this subject being viewed from a 
theoretical standpoint only. It is demonstrated in a 
fairly conclusive manner that the assumption of Borelli, 
in which the wing is considered to strike directly down- 
wards and to turn backwards simply on account of the 
yieldingness of its posterior margin, is insufficient to 
explain the different movements observed ; at the same 
time that it is opposed to the results arrived at from a 
study of the shape of the articular surfaces of the 
shoulder, and the arrangement of the fibres of the 
muscles acting on that joint. This, we think, is the 
tendency of modern* investigation, notwithstanding the 
support, by M. Marey, of the opposite view. The results 
of the elaborate investigations of this latter able physi- 
ologist are as easily explained upon the one assumption 
as the other, perhaps better on the anti-Borellian theory, 
which no doubt is not required to account for the move- 
ments of the wings in the much less intricate problem of 
insect flight. 

The following are Dr. Alix^s propositions on this sub- 
ject : — First. The wing in the down-stroke begins by 
moving forward to attain its basis of support ; after which 
it strikes briskly from above downwards, and at the same 
j time from before backwards, as a result of which the bird 
is projected forwards. Second. At the moment at which the 
wing commences to descend, its lower surface looks for- 
wards ; but as it descends, this surface gradually turns to 
look directly downwards, and ultimately more and more 
backwards. Third. During the ascent of the wing, it 
moves upward and forward, its inferior surface at the 
same time looking forward.’^ The nearly complete agree- 
ment of these observations with the results of M. Marcy’s 
previously published experiments is worthy of note, con- 
sidering the differences in the starting-points of the two 
authors. The question of avian locomotion, as it now 
stands, is therefore not so much as to what arc the 
positions of the wing during the different parts of tlie 
stroke, but as to whether the variations in the direction of 
its plane depend for their origin on the movements im- 
parted to the humerus by the muscles acting on the 
shoulder, or on the influence of the resisting air upon a 
vertically moving plane which is more yielding behind 
than in front. This question requires further elucidation, 
though, as we have just remarked, we think, with Dr. 
Alix, that the balance of evidence is considerably in 
favour of the former view. 

In conclusion, we strongly recommend this complete 
and able exposition of the locomotor apparatus of birds to 
all students both of physiology as well as of zoology. 

‘‘ THE ABODE OF SNOW^^ 

The Abode of Snow. Observations on a Journey from 

Chinese Tibet to the Indian Caucasus, through the 

upper valleys of the Himalayas. By Andrew Wilson. 

(Edinburgh and London : W. Blackwood and Co 

1875.) 

L ast week we noticed Mr. Drew’s almost exhaustive 
work on Jummoo and Kashmir ; Mr. Wilson’s work 
is to a large extent concerned ^with , the same region, as 
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the greater part of the journey recorded was through Kash- 
mirian territory. But the two works differ in many 
respects in design and plan. Mr. Drew has brought 
together so full and trustworthy a mass of information of 
all kinds about Kashmir as must render his work the 
great authority on the subject for a long time to come ; 
his style is perfectly plain and unadorned ; nearly every 
sentence is a positive statement of fact ; he does not spend 
many words in admiration of the unparalleled scenery in 
the midst of which he lived for ten years, and he is never 
tempted into rapture. The attraction of Mr. Drew’s work, 
and it is distinctly attractive, lies in the high interest and 
value and frequent novelty of the information contained 
in it. Mr. Wilson’s aim, on the other hand, is to enable 
the reader to share, as far as words can go, the sensations 
which he himself felt in journeying for weeks in the midst 
of scenery whose grandeur cannot be adequately expressed, 
to present an impressive panoramic view of the peaks, 
passes, and glaciers,” and the fearful ravines of the 
highest mountains in the world, and to picture the scanty 
life which lurks in their lofty valleys or clings to their 
sleep and rugged sides. His work is written, he tells us, 
“for those who' have never seen and may never see the 
Himalaya. I have sought,” he says, “ to enable such 
readers in some degree to realise what these great moun- 
tains are, what scenes of beauty and grandeur they 
present, what is the character of the simple people who 
dwell among them, and what are the incidents the tra- 
veller meets with, his means of conveyance, and his mode 
of life ? ” Mr. Wilson has accomplished this task as suc- 
cessfully as it is possible to do it by means of language. 
Without apparent effort or artifice the current of his 
narrative flows on with delightful sweep ; his style is 
vigorous, clear, and really , eloquent, never bombastic 
or stilted, and with an under-current of genuine humour. 
He follows the only scientific method of reproducing in 
his readers the impressions made upon himself by the 
Himalayan scenery — by representing in simple but striking 
language the features which stirred his admiration and 
awe, never indulging in those futile and vague expres- 
sions of ecstasy which are a mark of the feeble observer, 
unscientific thinker, and unskilled writer. At the same 
time Mr. Wilson manages to convey a very considerable 
amount ^of information, and whoever reads his work with 
care will have realised to some extent the character of 
the region which it attempts to describe. 

Mr. Wilson’s main object in undertaking his toilsome 
tour among the Western Himalayas was to invigorate a 
constitution prostrated by the trying climate of India. 
His original intention was simply to visit Masuri and 
Simla, “but the first glimpse of the Jumnotri and Gangotri 
peaks excited longings which there was no need to re- 
strain,” and he plunged into the heart of the Himalayas. 
His journey lasted from June to November 1873. His 
real starting-point was Simla, though he gives valuable 
information as to other routes, and makes many shrewd 
comments on the men and manners of the various places 
through which he passed before reaching this point, on 
society and politics, and on certain burning questions 
connected with our Indian Empire. From Simla he 
proceeded up the stifling valley of the Sutlej to Shipki, 
where he made a vain attempt to get into Chinese Tibet ; 
he was worsted by the women of the place. Hence he 


proceeded in a generally north-west direction by the Lee 
River, through the Schinkal pass, past Padam in Zanskar, 
to Dras, visiting Sirinagar and the Vale of Kashmir, and 
on westwards by the Jhelam River to the Khyber Pass. 
This is easily told, but the difficulties Mr. Wilson had to 
encounter are almost incredible, especially when it is con- 
sidered that he was an invalid in search of health ; for a 
month he^was’^Jaid up at Pu, not far north from Simla, by 
an attack which nearly proved fatal. He camped out 
nearly all the time, had frequent difficulty in procuring 
provisions for himself and his small retinue, had often to 
scramble along paths not much broader than a mantel- 
shelf, overhanging ravines many thousands of feet deep, 
had to risk being lost in glaciers and frozen to death on 
passes upwards of 16,000 feet high. He bore it all with 
infinite good humour, and reached the Khyber Pass, we 
have no doubt, a stronger and a wiser, and quite as cheer- 
ful a man as when he started from Simla. 

Mr. Wilson’s work, as we have hinted, is something 
more than a fascinating tale of travel. While he gave 
himself up unrestrainedly to the scenic influences in the 
widst of which he sojourned for five months, he was quite 
alive to all the principal features of interest which presented 
themselves. There are frequent references to the animal 
and vegetable life of the region, to its grand physical and 
^ geological phenomena, and especially to the charac- 
teristics of the interesting people who inhabit the not 
infrequent villages', on the route. He has added some- 
thing to our knowledge of the glaciers of this part of the 
Himalayas. Mr. Wilson had several opportunities of 
observing closely the^life of the people, and the informa- 
tion he gives will be found of value even by those who 
are familiar with the literature of the subject. He speaks, 
as might be expected, at considerable length on the 
polyandry and Lamaisin which prevail over a consider- 
able part [of his route, and his remarks are character- 
ised by great moderation and good sense. We wish we 
had space to quote the exquisite picture of domestic life 
which Mr. Wilson witnessed while snowed up at the vil- 
lage of Phe', in Zanskar. He seriously suggests the 
possibility of the Turanian Zanskaris being “congeners of 
the Celtic race.” 

He tells us a good deal, of course, about the Vale 
of Kashmir, and, like -Mr. Drew and other geologists, 
concludes that it was at one time, and that not very 
remote, a great lake; he enters into some interesting 
speculations on the prehistoric inhabitants and condition 
of Kashmir. When near the end of his journey he 
made a bold raid across the Afghan frontier, and has a 
chapter on Afghan ethnology and the Afghan character. 

In a chapter written under the influences of a moon- 
light midnight among the Himalayas — and how awe- 
inspiring and “ other-worldly ” such influences must be, 
one can easily imagine — Mr. Wilson indulges in some 
curious speculations on the struggle for life in the organic, 
and especially in the animal world, as contrasted with 
the inorganic. We think he has struck quite a wrong key 
here, and has not an adequate grasp of the facts of the 
case ; but even if we had space we could not ent^r into 
his argument, as it is mixed up with certain subjects that 
are beyond the sphere of Nature. 

“ The Abode of Snow ” will, we believd,"take its place 
as one among the few of our really c^ai^c works of travel. 
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OUR BOOK SHELF 

Further Researches in Mathematical Science^ embracing 
the Appejidix of The Two Discoveries^ By the author 
of ‘‘ The Two Discoveries.” (Clement Pine, Taunton 
Road, Bridgwater, 1875.) 

Our readers may ask, who is the author of ‘'The 
Two Discoveries,” and what are the Discoveries ? An 
advertisement informs us that Mr. Clement Pine him- 
self is the former, and that the subjects of “ The 
Two Discoveries ” are “ The Mathematical Discovery, 
the Spiritual Telegraph, 'Astronomy, Cause of the Changes 
of the Seasons, Botany, Capillary Attraction, or the 
Principle of Growth ; Religion, Progression, Scenery 
in the Spirit Realm, &:c., and a variety of other topics.” 
A suggestive list ! We shall extract a morceau here and 
there which will indicate the nature of the prpent 
pamphlet. - There are “ important discoveries in a science 
in which very slight advances have been made since its 
foundation was laid by Euclid.” We commend this to 
the “ Improvement of Geometrical Teaching Associa- 
tion ” To his scholastic ignorance and to his loss of sight, 
Mr. Pine attributes the fact of his attention having been 
turned ^to these subjects and of his having hit upon 
shorter, simpler, and more effectual modes of obtaining 
certain results. 

After a personal narrative, he tells us he bought a 
guitar. “ The guitar having only six strings to perform a 
melody which may require sixteen whole tones, besides 
semi-tones, to be effected by shortening, the strings by 
fingering, I had now a fair field open for my calculations. 
So I conceived ’ a musical instrument of sixteen strings 
similar to the guitar, which would require no shortening 
of the strings by fingering, but which could be played 
straight ahead, each string representing a different note, 
like the harp. N ow, all my stock-in-trade in mathematical 
science was a knowledge of the properties of the right- 
angled triangle, which, connected with the rule of propor- 
tion known as the Rule of Three in arithmetic, seemed like a 
magic key to unlock the mysteries connected with geometry 
and trigonometry.” He then dwells on the properties of the 
right-angled triangle. The especial property is the dis- 
covery imputed to Pythagoras. This he expects is of 
‘’greater value than any other axiom in mathematics.” 
He simplifies “ this simple axiom, and if you want it any 
plainer, the only way is to set your own brains to work.” 
With his Minstrel (the musical instrument) he has plenty 
of amusement. “ I would be so absorbed in calculating 
and committing the numbers arrived at to memory as to 
be quite unconscious I had lost my sight. The outer 
world was invisible, but the inner world of the spirit was 
transparent.” He then comes to his main point, viz., the 
true mode of obtaining the distances of remote objects 
by observation, “ My mind must have been occupied on 
this theorem for ffve or six years, and it was not until a 
year after the recovery of the sight of one eye that I dis- 
covered the principle. At length it came to my mind 
like a flash of lightning, first to find the correspondence of 
the circle to the square ; and then to obtain the distance 
by the proportion of the paralax {sic) to the length of the 
square for a divisor, and the length of the base line mea- 
sured or obtained as the multiplier. . , . The principle 
itself is perfect, and the approximation to perfection in its 
application depends altogether on the comparative per- 
fection of the instrument used and of the observations 
made.” 

There are two diagrams and long descriptions. We 
have preferred to let our author speak for himself, and so 
to show that if he is not affected with the morbus cyclo- 
msfyricus^ the diagnosis points to a disease nearly allied 
to it 'Further, we have hardly dared to discuss the 
pamphlet in other fashion on account of the para- 
graphs on pv 12, prefaced with the remark, “ But what it 
to come will startle you.” ^ I have been receiving from 


my honoured father in the Spirit Realm, John Pine, senior, 
some two dozen essays on philosophical subjects. He 
was giving his views on religion in very forcible language, 
and thinking I was becoming too excited, he made a 
sudden change to trigonometry, and then referred to my 
diagrams, and the importance of my discovery in mathe- 
matics ; and that it was my duty to lay it before the 
world. I said it seemed to me very complete for terres- 
trial observations, but I was not aware that it would apply 
to astronomy. Pie remarked that it was equally applicable 
to astronomical as terrestrial observations ,• and he in- 
sisted that I should continue my researches on the subject. 
I have taken his advice, and have continued my mental 
researches ; and shall now present them for public 
scrutiny.” His father further states : “ Two years ago, or 

more, when you used to be showing them to , I was 

with you all the time when you were studying on the 
subject, and am better acquainted with the diagrams than 
you are yourself.” With the announcement of this " Im- 
primatur” we close our notice of this singular farrago. 

Notes on Foi^estry. By C. F. Amery, Deputy Conser- 
vator, N.W, Provinces, India. Pp. 119. (London : 
Triibner and Co.) 

This is a little book written by a forest officer for the 
benefit of those Englishmen who, having been trained in 
the schools of forestry in France and Germany, require a 
convenient handbook written in their mother tongue to 
guide them in their future operations in forest work. 
Bulky books in the languages of the two countries just 
alluded to already exist, but these, as the author says, 
deal so largely in details that the student has frequently 
to wade through a great mass of matter before he can get 
a clear view of the individual facts he is specially in 
search of, or of the broad general principles which govern 
forest administration. Considering the number of edu- 
cated and intelligent men now employed in the Forest 
Department of India, we might suppose that some would 
be tempted to record their experience for the benefit of 
those who may be working in the same cause. Dr. 
Brandis’s “Forest Flora” is the first trustworthy work 
devoted to the scientific and economic aspects of the 
Indian forests, but besides a knowledge of the trees them- 
selves the practical forester requires to know more than a 
little about the planting and thinning of trees, the trans- 
port and measurement of timber, (S:c., and it is upon these 
matters that Mr. Amery^s “Notes” deal. He points 
out that Nature’s method to foster the growth of the 
young seedlings is to allow the admission of sufficient 
light and air. The practice prevailing in Germany is to 
thin out the young plants at first only lightly to assist 
germination, then to admit more light to encourage 
healthy development. ^“The period between the first 
thinning and final clearing varies from ten to thirty years. 
On the plains of India, such is the rapid growth of some 
of the trees in their earlier stages as compared with the 
rate of growth in Europe, that it will probably not be 
desirable to extend the period beyond two or three years ; 
but this difference of conditions does not affect the prin- 
ciple, which ^ is the admission of as much light and no 
more than is necessary to the well-being of the young 
crop at every stage.” The seedlings of some of the finest 
timber trees are of so delicate a nature that they have not 
power to struggle through any kind of undergrowth, even 
through rank grass : to overcome these difficulties it is 
recommended that in ordinary grass land the sods should 
be removed and inverted grass to grass, and the seeds 
sown on the inverted sod, which should be from five to 
six inches thick. The advantages of this system are, that 
the seedling plants are elevated a few inches above the 
surrounding soil, so that they have no foes to contend 
with in the early stages of their growth. From these 
remarks it will be seen that the book is entirely practical, 
and will, we have no doubt, be consulted by young 
foresters. j, 
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Nebraska; its Advantages, Resources, and Drawbacks, 
Illustrated. By Edwin A. Curley. (London : Sampson 
Low and Co., 1875.) 

Mr. Curley acted as the Special Commissioner of the 
Field to the emigrant fields of N. America, and the pre- 
sent work appeared originally, we believe^ as a series of 
papers in that journal. Mr. Curley has evidently done 
his work as Commissioner thoroughly, and the present 
volume is an almost exhaustive account of Nebraska from 1 
an emigrant point of view, and we would strongly recom- j 
mend all intending emigrants to study it carefully. The 
author sets forth with perfect impartiality all the advan- 
tages and disadvantages of Nebraska as a field for emi- | 
gration, with the result that for those who can command 
a small capital, and are able and willing to do the neces- 
sary work, there is eveiy chance of success. Mr. Curley 
describes the Geography of Nebraska, and has two chap- 
ters of statistics. There is a chapter on the Climate, 
two chapters on the Surface Geology, and one on the 
Wild Fruits of Nebraska, by Prof. Aughey. In a series 
of chapters the author describes in considerable detail 
the principal districts of the State, and has chapters on 
Timber and Fuel, the Pastoral Capacities of the State, 
Co-operative Colonisation, and Land. Indeed, the work 
seems to contain answers to every inquiry that an emi- 
grant is likely to make, down even to routes, steamship 
lines, and fares. It is illustrated with many well-executed 
woodcuts, lithographs, maps, and plans ; and even those 
who have no intention of emigrating will find it pleasant 
and instructive reading. 

A Series of Twelve Maps for Map-Drawing and Ex’- 
aviination. By Charles Bird, B.A., F.R.A.S., Science 
Master in Bradford Grammar School. (London : 
Stanford, 1S75.) 

The twelve maps are Europe, Asia, Africa, North an(J 
South America, England, Scotland, Ireland, France, 
Germany, India, and Australia. They are simple out- 
lines, showing the courses of the chief rivers, the run of 
the mountains indicated by black lines, and the situ- 
ation of the principal lakes. The maps, instead of 
names, are covered with a large number of figures which 
refer to a copious index at the end. The intention is, 
that after the student has become thoroughly familiar 
with the situations of the principal mountains, rivers, 
towns, and other features of a country, his knowledge 
should be tested by his being required to fill in, in these or 
similar skeleton maps, the names corresponding to the 
figures furnished or pointed out by the teacher. It is also 
intended to provide a handy method for drawing maps. 
We believe that if judiciously used, the method here 
indicated will be of good service for both purposes. The 
maps are well drawn, and, so far as we have tested them, 
accurately constructed. 


LETTERS TO THE EDITOR 

\l'ht Editor does not hold himself responsible for opinions expressed 
by his co7’respondents. Neither can ke undertake to return., 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonyrnous communications, '\ 
Observation of Cirrus Cloud 
I HAVE just received from the Meteorological Observatory at 
Upsal, Sweden, a number of blank forms (with instructions in 
English) for observations of the directions of the cirrus cloud. 
Copies of these forms I shall have much pleasure in supplying 
lo anyone who may be willing to make observations of these 
clouds, the systematic and extensive observation of which is, as 
you pointed out in a recent number of Nature, of such import- 
ance in numerous naeteorological inquiries. 

Alexander Buchan, Secretary 
Scottish Meteorological Society, Edinburgh, Nov. 2 

Mr. Mallet^s Paper on Prismatic Basalt 
In a paper published in the Geological Magazine foi Se^^ttemher 
last', and entitled Note on Mr. R. Mallet on the Prismatic 


Structure of Basalt,” by Mr. Scrope, that author conceives he 
has found a refutation of the explanation which I have given of 
the production of the transverse joints in prismatic basalt in my 
paper on the subject published in the Fhilosophical Magazine 
for August and September 1875, and Proc. R. S. 15S, 1875. 
For this he appeals to the features presented by the transverse 
joints in a group of three prisms stated to be from the Giant’s 
Causeway, existing in the hall of the Geological Society of 
London. In one of these three prisms it is stated that the convex 
surfaces of the two top joints point in opposite directions, so that 
the upper articulation “ is found to be biconcave in the fashion 
of a double concave lens. In another of the prisms the convex 
surfaces of the joints point downwards, while in the third the 
convex surfaces point upwards.” 

I will assume that these three prisms occupy the same relative 
position with respect to each other vertically that they did when 
hi situ, and that Mr. Scrope’s description of the jointing is exact, 
which, however, is not the case ; e.g., the top surfaces ot the three 
prisms are not alternately concave and convex, but all are concave, 
though in different degrees. The entire length of the prisms 
referred to is about 4-2- feet, and the group must have been taken 
from amass cooled both from above and below. The phenomena 
presented by the joints of these prisms do not conflict with the 
views which I have enunciated. The prisms referred to have 
come from some portion of the original mass in which occurred 
the dividing plane between that part cooled from the top and 
that cooled from the bottom, as is proved by the existence in one 
of the columns of a joint having surfaces curved in oppo- 
site directions ; such plane, in fact, passing transversely through 
the articulation said to be in tbe form of a double concave lens. 
Other adjacent prisms may have their joints, within a limited 
vertical height above or below this plane, either convex upwards 
or downwaids, for the slightest differences in the conductivity or 
in the conditions and rates of cooling, will suffice either to 
depress or to elevate in them, by a greater or less degree, the 
plane already spoken of. It is also not difficult to see that 
several alternations in the directions of the concave and convex 
surfaces may occur in the neighbourhood of the meeting plane of 
I cooling in opposite directions, where, as in the case of other 
divergent or opposite heat waves, more or less confusion in 
normal structure must occur. 

I have not examined the group myself, nor should I cire to 
appeal to such fragments either in refutation or support of any 
theory. Mr. Scrope’s imaginary refutation appears to resolve 
itself into a confirmation of the exactness of my views, and is 
the product of his imperfect grasp of the physical conditions 
involved in the question which he undertakes to discuss. That 
Mr. Scrope has got but a very incomplete grasp of my views as 
to the production of the cross-joints in prismatic basalt, is evident 
from the inaccurate language in which he professes to describe 
that portion to which he refers, as may be seen by those who 
take interest enough in the subject to compare his note with my 
paper {Philosophical Magazine August and September 1875)^ 
and more especially from p. 134 to p. 205. 

Oct. iS Robt. Mallet 


Plagiarism 

May I ask you to allow me a very small portion ot your space 
to anticipate a charge of plagiarism which might otherwise be 
made against my work on Cave-hunting, by the readers of the 
article in the Leisure Hour, entitled “The Early Geography oh 
the British Islands, by Henry Walker, F.G.S., July 1874,” 
which I now see for the first time. 

In this article there is a map (p. 423) so exactly like my own 
that it is obvious that one is copied from the other, and it might 
be believed (it has been suggested) that mine was taken without 
acknowledgment from Mr, Walker, since his was published in 
July, and mine in October, 1874. 

The facts are as follows In October 1871 1 published a map' 
in the Popular Science Revieav, and this is reproduced, with con- 
tain details left out, by Mr. Walker, without allusion to my 
previous publication. I reprinted my map of 1871 in “ Cave- 
hunting,” 

Now, I would willingly and heartily allow any map of mme, 
in which the labours of others are combined with, my own, 
to be used ^by others without acknowledgment i btit that in 
consequence of this I should be open to the charge of plagiarism, 
as in this case, I do not feel justified in lett^ pass without a 
word as tq the facts. , ,'W*>BoyD Dawkins 

City of Melhomme s.s,, off San Franciseo, Sept. 16 
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The Internal Heat of the Earth 

On looking over the account, contained in vol. xii. p. 545, of 
Prof. Mohr’s interesting observations on the internal heat of the 
earth, I found that, according to the law which seems to prevail 
between the depths of 700 and 3,390 feet, there will cease to be 
any increase at all in the temperature exactly at the depth of one 
English mile, or 5,280 feet. 

The reason of the discrepancy between this result and that 
previously given, is to be found in the last entiy in your table, 
where only the upper part of the stratum between the depths of 
3,300 and 3,500 feet, is taken, instead of the whole 200 feet, as 
in the other strata. 

The following continuation of the table will make this evi- 
dent : — 

Depth. 


3300 to 3500 feet 

3500 » 3700 „ 
3900 „ 

41CO „ 

4300 „ 

4500 » 
4700 „ 
4900 » 
5100 « 

5280 


3700 

3900 

4100 

4300 

4500 

4700 

4900 

5100 


Increa<5e per 
100 feet 

0-445° R- 
0-395 .. 

0-345 >. 
0-295 
0-245 .. 
0-195 .. 
0-145 

0-095 ,, 
0-045 .. 
o- 


By adding the various increments of temperature below tlie 
depth of 3,390 feet to the temperature there observed of 36-756° 
R., we obtain 40-81° R., or 123-82“ F. as the maximum tem- 
perature. 

To tempeiature at 



3390 feet 

= 

36*756° R. 

Add at 

3400 „ 


•044 

jj 

3500 » 


•445 »» 

it 

3700 „ 


*790 » 

it 

3900 „ 


*690 „ 

ft 

4100 „ 


•590 ,, 

n 

4300 „ 


*490 „ 

it 

4500 „ 


•390 „ 

ii 

4700 „ 


*290 „ 

it 

4900 „ 


•190 „ 


5100 „ 


•090 „ 

Between 5100 and 5280 


*045 „ 


40*810 

There is a further remaik called for by the manner of filling 
up the gap above 700 feet. If we compare the increment given 
for the stratum between 600 and 700 feet, namely i*io, with 
that of the next stratum, namely, I *097, w*e get a difference of 
only 0*003 instead of 0*05, as in all other parts of the table. It 

would be more in accordance with the lower part of the table 

if we could proceed thus : — 

T, . Increase per 

looleet. 

Above 100 feet 1-30° 

100 to 300 „ 1*25 

300 „ 500 „ 1*20 

500 „ 700 „ 1*15 

700 ,, 900 „ 1*097= I *10 nearly. 

■Whether the facts observed will warrant such an extension of 
the table is a question into which I forbear to enter. 

Bradford, Oct. 27 John Willis 


OUR ASTRONOMICAL COLUMN 

40 Eridani. — Prof. Winnecke measured, in addition 
to the well-known distant companion of this star, which 
is affecte'd with nearly the same large proper motion, two 
small stars which he calls D and E. It would be inter- 
esting to ascertain if these stars are fixed, or if they also 
follow the principal one in its rapid motion through 
space, and measures taken during the present season may 
be expected to decide the point. 

The results obtained in 1 864 are : — 


- 3-'47o in declination, we find for 1875, Nov. 1 5, if D and 
E are fixed — 

AT) .. Tosition 15^2 ... DLslance 41 

AE .. „ 33^*9 ••• ^^7‘3 

Sir John ITerschcl had probably in view the physical 
connection of D and E with their bright neighbour when 
he suggested that at least a diagram of the relative situa- 
tion of the small stars near it should be made. 

The cojnes B which paitakcs of the large proper motion 
of A is itself a close double- star, 11. 80 of Sir W. Hersrhcl 
and 2 518, and Struve first notified its probable binary 
nature. Dawes refers to the difficulty attending measures 
in 1851, but the list of epochs is decisive as to rapid 
orbital motion. We have for comparison — 


Herschel 1783*08 

Position 

326-7 

Distance 

// // 
4-8 

Struve 1825*12 

it 

287-7 

ti 


0. Struve 1850*94 

it 

1 60 *2 

if 

3 '93 

Dawes 1851*06 

it 

160*0 

if 

!3± 

0. Struve 1851*50 

if 

1 60 *2 

it 

3‘SS 

Winnecke 1864*85 

it 

147-6 

it 

4-46 


Dawes estimated the magnitudes of the components 10 J 
and II, but there is a suspicion of variability of the 
smaller one. 


Proper Motion of a- Centauri. — The' values given 
in our catalogues for the proper motion of this star in 
declination are not so accordant as might be expected if 
only the more reliable or modern observations are used. 
Thus the Cape General Catalogue has + o'-'-Ss, the Mel- 
bourne General Catalogue + o'^*49. 

Perhaps as reliable a figure as any that can be deiived 
from data so far published will be obtained by comparing 
the declination of the Melbourne Catalogue with that 
given by the Astronomer Royal’s reduction of the obser- 
vations of the Rev. Fearon Fallows at the Royal Obser- 
vatory, Cape of Good Flope, 1829-31. With Prof. Peters' 
elements for precession, this comparison gives + o''*4399. 
If we similarly compare with Johnson’s observations at 
St. Helena, we find +o"'4867. Probably La Caille’s 
declination has been used in working up the adopted 
Cape value, as on comparing it with the Melbourne 
declination for 1870, we should have for the proper 
motion, -+-o"'723. 

For proper motion in right ascension, the comparison 
of Fallows and Melbourne General Catalogue gives 
— 0*52355., and the substitution of Johnson for Fallows 
alters this to -0*54625. 

The “ Astronomische NACiiRicirTEN.”— A General 
Register of the contents of this publication, so indis- 
pensable to every practical astronomer, from vols. Ixi. to 
Ixxx., by Dr. C, F. _W. Peters, [ is announced (Maukc, 
Leipsic). 

The last number contains the Washington observations 
of the satellites of Uranus and Neptune during the first 
five months of the present year, with numerous measures 
of the position of the companion of Sirius in the years 
1S73-75 ; ^so, remarks by Prof. Asaph Hall on the deter- 
mination of the mass of Mars from perturbations of the 
minor planets, in which Massalia, Echo, Beatrix, and 
Peitho are mentioned as the planets best adapted for this 
purpose. Magnifying powers of 610 and 890 were gene- 
rally used for the satellite-observations, but on a few 
occasions one of 1,290 was employed ; the companion of 
Sirius was generally measured with 400, all the observa- 
tions being taken with illuminated wires in a dark field. — 
The death of Dr. August Reslhuber, so long director of 
the Observatory at Kremsmiinster, is announced. 


AD 1864*842 Position 185*04 Distance 75*85 

AE „ „ 312*48 „ 89*45 

If we adopt ^ladleFs proper motions for 40 Eridani, from 
the Dorpat Observations vok xiv., or - 2"*i88 in R.A. and 


A NEW PALMISTRY 

T^R. ALEXANDER ECKER, the well-known authority 
on matters prehistorical, as well as Professor of 
Comparative Anatomy in Freiburg, Baden, contributes to 
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a recent number of the periodical, of which he is a joint 
editor, a most suggestive paper, entitled Some Remarks 
upon a Fluctuating Character in the Human Hand.” * As 
the line of research is somewhat uncommon, and may, for 
aught we know, be productive of important results, the 
substance of Prof. EckePs paper is here presented to 
English readers in an abridged form. 

Henle, in his work on Anatomy, has made the observa- 
tion that people have very vague ideas about objects even 
which are assumed to be well known ; e.g, the query is 
often put, How many feet has a crab ? or, How many toes 
has a cat ?— questions which receive most varying answers 
even in well-informed and educated circles. 

If, then, the question be put in the company of half a 
dozen people, which finger is the longest — the index 
(forefinger) or the ring ” (fourth) finger ? — the query can 
but seldom be answered before the members in ques- 
tion have been looked at. It seems, further, very probable 
that the authors of w’ell-known anatomical works have 
laid down as being the rule that which they have observed 
on their own hands, so that we are enabled to tell in w'hat 
respect, as to digital arrangement, such and such savmit 
is endowed. For instance — Weber says that the “ring” 
finger is only slightly shorter than the index ; Carus holds 
that the latter digit is shorter than the ring finger ; Henle 
is of the same opinion ; while, according to Hyrtl, it is 
the index which comes next to the middle finger (the 
longest) in length ; and Langer, lastly, says that the index 
is generally shorter than the “ ring ” finger, but that there 
are individuals in whom they are nearly of the same 
length. 

Have these variations a morphological significance or 
not? For the solution of this, answers to the following 
questions are necessary - 

(a) How are the animals which come next after man, 
in other words, the apes, and especially the anthropo- 
morphous apeSjf off in this particular ? 

(/ 3 ) What is the case with the lov/er races of mankind 
in thQ same particular ? 

(y) What is the most usual digital arrangement in this 
respect among the European races of man ? and lastly, 

(8) Which proportion of the two digits in question has 
been accepted as the most beautiful and symmetrical, and 
either knowingly or unknowingly adopted in art ? 

1. With regard to the Ape, the index is — and often 
considerably— shorter than the ^'ring” finger. The dif- 
ference in length is much more considerable in the 
Chimpanzee than in the Gorilla ,* the greatest difference, 
that of 20 mm., having been found in the cast of a hand 
of a male Chimpanzee. 

2. Drawings— made by placing the hand upon paper, 
the axis of the middle digit coinciding with a straight 
line at right angles to the front or hind margin of the 
paper, supposing the latter to be a parallelogram, and 
then following the outline of the fingers with a pencil — 
were made of twenty-five male and twenty-four female 
negroes, with the following result : — 

{a) Among the males twenty-four had the “ ring” finger 
longest, the average difference being 8 mm,, while in the 
remaining instance both fingers were of the same length. 

(d) Out of the females the “ ring ” finger was longest in 
fifteen, the difference varying from 2 to 14 mm. ; in three 
the fingers were of the same length ; while in six the 
index was the longer, the difference being from 2 to 
6 mm. 

Prof. Ecker has further found the “ ring ” finger longest 
in casts and in several photographs of the hands of 
negroes ; but in the hand of a “ Turco” negro the index 
was the longer of the two digits. In photographs of a 
Hottentot and of an Australian female, the “ring” finger 
was the longer, while in a photograph of a female Sand- 
wich Islander the reverse was the case. 

* " Einige Bemerkungeii uber cinen schwankenden Character in der 
Hand des Menseben.” AfcJtiv /Hr Anihrofologie^ Bd. fi. 67. 

t Such as the Orang, Gorilla, Chimpanzee, and Gibbons, 


3. As for Europeans, no conclusions have as yet been 
arrived at ; but it appears probable that there is a rela- 
tively greater length of the index finger in the female than 
ill the male sex ; and further, among the latter, in the 
slight and highly developed, than in the short and 
underset. 

4. Lastly, as regards Art. In that which is left to us 
of the productions of the ancients, there are variations in 
the relative length of the two digits, though it appears that 
the index finger, and especially so in the female, ought to 
be the longest. In the Dying Gladiator the index (of the 
left hand supported upon the knee) is the longer ; while 
in the Apollo “ Belvedere ” (right hand) there is no appre- 
ciable difference. In the Venus “ Medici,”'^ in the Venus 
“ pudica ” of the Galldrie Chiaramonti, in Rome, as well 
as in the Venus by Praxiteles, in the Vatican, the index is 
obviously the longest. In modem art there seems to be 
no evidence^of rule or canon ; among painters, for instance, 
there being, it appears, no fixed tradition on this point. In 
Schadow’s “ Polyldet, oder von den Maassen des Men- 
schen nach dem Geschlecht und Alter ” (2^® Aufl. FoL, 
Berlin, 1867) no rule is laid down. In the extended 
hand of a powerful man, by Albrecht DLirer, the “ ring’ 
finger is the longest. 

It is not probable that a difference in the length of the 
fingers in question is a merely individual, so-called chance 
(zufallige) variation, for the reason that the whole form 
of the hand is in relation with this. In the variety of 
hand termed elementary^ by Carus (“ Ueber Grund und 
Bedeutung der verschiedenen Formen der Hande in ver- 
schiedenen Personen;” 4to-, Stuttgart, 1846), the index 
is shortest \ in the motor variety the difference is not con- 
siderable, the index being slightly the longer ; in the 
sensible form the index is longer, but not much so ; while 
in the intellectual (seelische) this finger is considerably the 
longer. The opinion just given is farther supported by 
the fact that in the Mammalia the length of the various 
digits is very constant. 

It may be concluded, then, that — 

a. In the Apes as yet examined, the difference being 
least marked in the Gorilla, the index finger is the shorter, 

/ 3 . In Negroes, also, the index appears to be the 
shorter. No sexual difference can as yet be established. 

7. In Europeans the variation is so great that at pre- 
sent no rule can be laid down. 

d. When a great artist has attempted to represent a 
beautiful and ideally perfect hand, he has never made the 
index strikingly shorter than the “ ring ” finger. 

May it then not be possible, — 

1. That an index relatively longer than the “ring” 
finger is the attribute of a higher forai of beauty ? t 

2. That here, as in many other particulars, the female 
form appears to be morphologically the purest ? 

The longest and least mobile finger is the middle one ; 
the shortest, and most capable of motion, is the thumb, 
or “ pollex ; ” next in order in the scale of mobility come 
the little, “ ring,” and lastly the index, or forefinger. 

The question which Prof. Ecker has here raised, and 
into which he intends to inquire further, may appear to 
some trivial and unworthy of serious study ; but, far fmm 
this, the satisfactory solution of it will, there is but little 
doubt, be of the greatest interest not only to the philo- 
sophical anatomist, hut also to the sculptor and painter 
who would fain go a little below the mere surface of his 
art. It is certainly a subject in which, were they yet 
alive, such men as Goethe and Winkelmann would tkke 
the deepest interest. John C. Galton 

* The famous Medician Venus has been said to be^a copy by Cleo^enes^ 
a son of Apollodorus, of the Venus of Cnidos, by Praxiteles, Wiackel' 
mann’s Gesphichte der Kunst des Alteithums.”’— J. C_G. . 

t The hands of the writer are, unfortunately, specimens bf the low^r 
type, each index bein^ considerably shorter than the ‘*rii^7 -finger in the 
same series. It is a curious fact that in each hand thg radial artery at its 
termination, instead of plunging beneath the volar takes a super- 

ficial and somewhat dangerous course as far as the-<^^“web which passes 
from riie pollex to the index. It would be, aatafesting- to know whether’ 
these phenomena are correlative or not. . , 
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SCIENCE IN GERMANY 
{From a Ger7?ian Cor7'esp07ident^ 

H err NEESEN, assistant to Prof. Helmholtz, has 
recently published a memoir on the phenomena of 
•attraction and repulsion by light and heat-rays, observed 
by Mr. Crookes. He states in it that he had already for 
two years observed such phenomena, which at first 
seemed to be a case of mechanical action of light-rays, 
i.e. of the effect of their impinging and rebounding on the 
surface of a mirror suspended by a cocoon-fibre. He 
now thinks, however, from the experiments he has made, 
that the effects of light and heat-rays in question ai-e to 
be regarded as merely produced through air- currents 
arising from heating of the air in certain parts of the 
apparatus in which the movements of the mirror take 
place. Neesen first shows that in the phenomena ob- 
served such air-currents have, in fact, influence. He 
used for his experiments a rectangular case of sheet iron, 
in the upper cover of which was a peculiar arrangement 
for hanging a cocoon fibre. In the lower part of one of 
the sides of the case was a rectangular aperture closed by 
a plane parallel glass plate, and behind this plate was the | 
suspended mirror. The air-currents above referred to 
arise not only from the fact that the air in contact with 
the glass plate through which the light must pass to reach 
the mirror, or the air in contact with the mirror, is heated. 
The air-particles also between glass plate and mirror are 
heated by conduction of the heat ; and so, by their heat- 
ing also, air-currents are produced which tend to turn the 
mirror. 

In favour of Neeseffs explanation are the facts (r) that 
the movements of the mirror always decrease when the 
air in which it is enclosed is rarefied ; and ( 2 ) that these 
movements also become less if adiathermanous sub- 
stances {e.g. a column of water) absorb the light-rays 
before these can reach the mirror. 

The considerations which seem to be’against'ihis ex- 
planation are the following: — (i) The reversal of the 
movement, observed by Mr. Crookes, on a certain small air 
pressure being reached ,* ( 2 ) a fact appearing from Neesen's 
own experiments, viz., that according as the direction in 
which the light-rays fell on the mirror was varied, was the 
Section of rotation of the mirror changed, though the 
light fell on the same part of the mirror. Both these 
• peculiarities,^ however, may also be explained by air- 
currents. First, as regards the fact observed by Neesen, 
it is clear that, according as the lamp is placed to one side 
or the other of the mirror, different parts of the glass 
plate in front are heated, and different parts of the air- 
layer between glass plate and mirror ; and accordingly 
the currents and the rotation of the mirror must have an 
opposite direction. To explain the reversal of the motion 
on a certain low pressure being reached, Neesen calls to 
mind that the conductivity of air for heat, as Kundt and 
Warburg have shown, decreases with extraordinary ra- 
pidity on decrease of pressure (well observed with low 
pressmes) ; ^ so that with as perfect a vacuum as possible, 
it entirely disappears, and only radiation of heat remains. 
Now, as long as the heat is conducted, the air-particles 
conducting the heat are themselves heated. On the 
other hand, no such heating takes place when the heat 
pass^ only by radiation. That with such very different 
conditions the currents may be different is probable in a 
high degree, W. 

MULLER ON BEES AND FLOWERS* 

T N this communication Dr. Miiiler calls attention to the 
interesting^ facts presented by various groups of 
, Hymenoptera, in which we find a series of forms pre- 
senting more and more complex life relations, accom- 

* "Die Bedeutung der Honigbiene fiir unsere Blumen,” in Biencn 
Z^^wrag-for July 15. 


panied by a higher and higher mental organisation. 
The consideration of these gradations is calculated to 
throw much light on the question, “ How has the Honey 
Bee acquired its remarkable instincts ?” a question which 
the study of that species alone would, in his opinion, do 
little to solve, but on which the habits and organisation 
of other groups throw much light. The Sawflies {Toi” 
tJmdo) are amongst the lowest of Hymenoptera. They 
merely choose a plant of the species on which they have 
themselves lived, cut a hole in the leaf with their curious 
saw, and deposit therein an egg. The young larvae thus 
find themselves on their tood and live like ordinary 
caterpillars, which in general appearance they much 
resemble, and like which they are exposed to destruction 
by various enemies. 

Passing on to the Gall Insects {Cy7iips)^ we meet with 
a new mode of life which is very instructive. Thc_ in- 
cision made in the plant by the Sawfiy causes little 
abnormal growth, while in the case of the Cynipidm, on 
the contrary, it gives rise to the well-known galls. 

Some species, however, pierce not plants, but animals, 
and have thus opened out for themselves many more 
possibilities of existence, since there is scarcely any 
group of insects which is free from these attacks ; neither 
the thick-skinned beetle, nor the active and powerful 
wasp, nor the woodboring larvae of Cerambyx, nor even 
the aquatic larvae of the Phryganeas . 

This passage from phytophagous to carnivorous habits 
has not only led to the formation of many new species, 
but also to a greater complexity in the relations of the 
parents to their young, and to a higher intellectual deve- 
lopment, which is shown especially in the arrangements 
made for the nourishment of the larvae, since it certainly 
requires both greater energy and more intelligence to 
discover and attack a particular species of insect than 
merely to lay an egg on the plant which has served the 
mother herself for nourishment. The passage from the 
gall insects to these insect-piercing species must, in M. 
Miilleris opinion, have been slow and gradual. The 
genus Synergus, which deposits its eggs in the galls of 
the true gall insects, constitutes, perhaps, a link between 
the two groups. 

On the basis of this increased energy, intelligence, and 
adaptability, certain groups then made a still further 
advance by which some of the drawbacks incident to 
such a mode of life were avoided. For it of course fre- 
quently occurs that caterpillars and other insects in 
which these insect-piercing Hymenoptera have deposited 
their eggs, are devoured by birds or other enemies. Cer- 
tain species, however, meet this danger by transporting 
their victims 'to a place of security. To effect this, how- 
ever, certain conditions are necessary. The aggressor 
must be sufficiently large to overpower his victim, but the 
latter must not be killed, or it would decay and thus be- 
come unsuitable for food. Dr. Miiiler considers that 
many insect-boring species have probably endeavoured 
to secure their prey, but have under these circumstances 
found it impossible to do so. Thus, the ovipositor of the 
Tenthredo became the sting of the wasp, and thus those 
species which carried off their victim to a place of con- 
cealment would abandon the habit of laying their eggs 
inside the victim. Dr. Muller expresses the opinion 
that the various proceedings by which the solitary wasps 
thus protect their young against contingencies to which 
the insect-piercing species are liable, must have at first 
been arrived at with a consciousness of the object to 
be effected, but that they have gradually become in- 
stinctive, and are now unconsciously inherited from gene- 
ration to generation. Still it is, he observes, impossible 
to watch a wasp at work without feeling that, with these 
inherited customs, or so-called instinct, much individual 
effort also comes into play. Dr. Muller proposes to discuss 
this interesting part of the subject in detail in a future 
communication. J, L. 
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FA YE ON THE LA WS OF STORMS^ 

Mechajiical Ide7itity of WateTspouis mid Eddies . — The 
question then is reduced to this, viz., whether, when in the 
middle of the most profound calm these destructive 
waterspouts are [seen to appear, the form of which corre- 
sponds so well to the eddies formed in streams of water, we 
can point to any current by [which the phenomenon has 
been originated. Now this is precisely what we intended 
to set in strong relief in describing the general currents 
of the atmosphere. The counter-trades clearly show that 
there exist above our heads unmistakable currents of air 
in motion. Without even recurring to considerations of 
this nature, it is enough to cast our eyes over the heavens 
on the appearance of a waterspout, in order to see by the 
march of the clouds that in spite of the calm below, 
powerful horizontal currents prevail aloft, which, as their 
different parts cannot advance at the same rate, must 
consequently give rise to whirling movements of a more 
or less decided character. If one of these whirls meet 
with the favourable circumstances so often seen in water- 
streams, it will be regularly developed by taking the form 
which analysis assigns to it ; by its downward movement 
it will even penetrate through into the calm strata, the 
resistance of which will gradually alter its form and its 
course, and end by reaching the ground. This simple 
notion of the mechanical identity of gyrations, whether of 
liquids or gases, furnishes at once the explanation of phe- 
nomena which meteorologists have laboured to find in an 
entirely different range of ideas. Waterspouts contain 
powerful forces in action, because they draw the force 
from a medium above, where it is in abundance ; they 
march onwards because they follow the current which 
originates them ; at their base they are slightly curved, 
not forwards but backwards, because the comparatively 
still medium they traverse offers a certain amount of re- 
sistance \ they act nevertheless in the same manner both 
on the ground and over water, whatever be the curvature 
of the conical tube which descends from the clouds, 
because this curvature never interferes with the direction 
of the axis of rotation of each spiral, but only with the 
succession of these spirals in space, &:c. 

This identity of waterspouts in air and of eddies in 
water, which is so complete in a mechanical and geome- 
trical point of view, is no longer to be looked at altogether 
from the physical standpoint, on account of the differences 
which in this respect exist between water and gas. In- 
deed, the temperature of a stream of water is almost the 
same at all depths ; in the air, on the contrary, heat 
decreases markedly as we rise to the higher strata. 
Further, the moistui'e of the air is liable to be condensed 
for a fall of temperature often very slight. Thence the 
cold air of the high regions, drawn gradually downward 
by the whirling movement into the low and moist strata, 
generates a thin mist all round the waterspout. This 
mist serves as an outer envelope or sheath, the form 
of which is more or less sharply marked, being ren- 
dered visible by its opacity. There is no doubt that the 
air in its descent is subjected to an increasing pressure 
and gradually rises in temperature ; but it is^ lower than 
the temperature of the surrounding air, and it is enough 
if it falls to the dew-point of the general mass of air sur- 
rounding it in order that the nebulous sheath may be 
immediately produced. If the difference of the two tem- 
peratures is insufficient, or if the humidity is too low in 
any particular stratum, the misty sheath will not be 
formed, and the waterspout will in part be invisible. 
None the less, however, will it be there, though it seem 
cut in two, or appear only in its upper part in a truncated 
form. This is the appearance so often presented by 
waterspouts at their commencement, when the upper and 
lower portions are seen, but not the intermediate portion. 
Soon these detached portions meet, the outside sheath 

Concluded from vol. xii, p. 538. 


completing itself as the stratum traversed by it becomes 
slightly more humid, or as the air whirled more rapidly 
downwards by the waterspout becomes slightly colder 
than the air it meets. 

Just as happens in the case of the water which gradually 
descends down an eddy in its whirling course, the air, 
which gradually descends with a violent whirling motion 
down the waterspout, escapes from it on coming into con- 
tact with the ground, and thereafter rises again in an irre- 
gular manner outside the waterspout. But the volume 
of air which enters into ordinary waterspouts is far from 
being sufficient to give rise, at a distance, to a wind 
of any appreciable force ; it is only in proximity to and 
immediately around the base of the waterspout, where 
this irregular upward movement of the air manifests 
itself by the ascent of the dust or spray already raised by 
the lower spires of the meteor. The base of the water- 
spout is then enveloped in a sort of confused cloud cease- 
lessly renewed, unless the end of the waterspout ceases to 
reach down to the ground. This is especially the case 
when a waterspout suddenly meets a valley in its course ; 
its lower end goes on lengthening, and with little delay is 
again joined with the ground ; but if the movement of 
translation is too rapid, it will not resume its destructive 
work till it has cleared the valley and gained the opposite 
higher ground. Thus in gases as in liquids, whirling 
movements observe exactly the same laws. The idea is 
simple and clear : let us, then, without hesitation, put it 
in place of that of an aerial column with boundaries 
formed doubtless of misty vapour, but really treated as 
solid and impenetrable like the crystal spheres of anti- 
quity, *‘throughJwhich the cloud draws up the water of the- 
sea, trees, and other objects ,* or, to put^ it differently, 
through which a centripetal updraught violently draws 
skywards sea- water, trees, &c. In accordance to our idea, 
all becomes clear and simple in the history of waterspouts ; 
with prejudice, on the other hand, all remains astounding, 
incomprehensible, and contrary to the simplest notions of 
mechanics. There, are, however, two points of detail yet 
to be discussed : we have to return to the appearances 
from which eye-witnesses have drawn such remarkable 
conclusions, and to the part played by electricity, a force 
which meteorologists, till quite recently, were always so 
ready to resort to in the explanation of phenomena. 

As the purely physical appearances of waterspouts 
differ widely from each other, some have failed to observe 
the slightest trace of an internal movement ; others have 
attributed to them a descending movement without rota- 
tion ; and lastly, others, and these the most numerous 
attribute to them a whirling ascending movement. A 
little reflection easily explains these contradictions. What 
is seen and what is related by eye-witnesses whose im- 
pressions are vitiated by old-standing prejudice, has no 
reference to the waterspout itself, which, like air, is trans- 
parent and invisible, but to its external envelope of mist, 
which is more or less opaque. The envelope is exterior, 
we repeat ; it does not therefore partake in the internal 
gyrations, which, moreover, are too rapid to be visible. 
Only the surrounding air which is brought into contact 
with the waterspout is rapidly drawn from^ some distance 
by lateral communication with the whirling movement, 
the result of which is a sort of wliirling or spiroidal agita- 
tion in the outside sheath of the waterspout, ^ The 
degree in which movements of this sort favour illusion is 
well known. It is thus that the slight movements of ffie 
cilia of rotifers have the appearance of a rapidly revolving 
wheel, and the simple rotation of a spirally-cut cylinder of 
glass produces the impression of a flowing stream of wat^. 
Further, the air which is thrown out at the base rises 
again outside tbe waterspout. The aqueous vapojir im- 
perfectly condensed in the outside of the sheath has itself 
an ascending tendency sufficient to raise, scane of the 
small cloudlets of mist found there. . .-Jlcre are the 
real movements, complex and changing^ slow enough 
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to be visible. The illusion of the observer lies in attri- 
buting to the interior of the waterspout the movements 
which really take place round and outside its exterior 
margin. 

The part played by electricity has been thus stated by 
Peltier, who supposed he had detected traces of this force 
in the well-known waterspout of Monville. The sheath 
of vapour is in some sort a continuation of the electrically- 
charged clouds ; it forms a long conductor of about eight 
hundred feet between the clouds and the ground, a con- 
ductor doubtless very imperfect, but on a great scale, and 
capable of affording to some extent a passage to the 
electricity. It is, however, far from being comparable 
with the destructive characteristics of the thunderbolt. 
The way in which trees overturned by whirlwinds are 
sometimes broken up has been recognised as resembling 
more or less that of trees struck by lightning and shat- 
tered into splinters ; but this effect is only the result of 
the violent torsion exerted by the gyratory movement of 
the whirlwind, and not of the sudden passage of an electri- 
cal current. Men and animals have often been caught by 
whirlwinds and injured, without ever experiencing the 
least electrical shock. 

Thus the essential characteristic of these remarkable 
movements which produce waterspouts or great tornadoes 
is a circular gyration, the spirals being slightly inclined to 
the horizon. Wherever you make a section of it, you I 
only find there concentric circles with the radii always 
converging towards a centre. In representing them geo- 
metrically you need not hesitate between the circular 
diagrams of Reid, Redfield, and Piddington, and the dia- 
grams with converging rays of some learned meteoro- 
logists, the victims of a hypothesis and old prejudice. 
The former diagrams reproduce the mechanical pheno- 
menon in its essentials ; the latter answer to a mere 
illusion which a little reflection should ages since have 
exploded. 

Extension of this Identity to Cyclones , — The last step 
only remains to extend these conclusions to great tor* 
nadoes, that is, typhoons, and lastly to cyclones, which 
often overspread a vast extent of territory. It is one of 
the characteristic propertied of the eddies generated in 
currents of water, that they are formed on every scale, 
even the largest, without undergoing any essential change. 
Eddies may be a few inches in diameter, a few yards, a 
few furlongs, or even of still larger dimensions ; it is the 
breadth of the currents where they are generated which 
alone limits their size. In the ocean there are gyrations 
on a still vaster scale, or even on a scale altogether 
colossal, such as the vast currents of the Atlantic which 
circle round the calm region of the Sargasso Sea, The 
sun presents the phenomena of whirling movements still 
better defined and of all dimensions, from large openings 
equalling our cyclones, even to those large spots which are 
five or six times greater than the earth itself. In like 
manner, in the whirling movements of our atmosphere 
are found small, short-lived eddies of a few; feet in dia- 
meter, whirlwinds and waterspouts, which last longer, 
from 10 to 200 yards across, and tornadoes from 
about J to mile in diameter. Beyond this the eye 
cannot take "'in the forms of the w’hirling columns ; 
these receive another name, but in all essential points 
they remain the same. When the dimensions are still 
greater, the diameters measuring 300 miles and upwards, 
they bear the name of hurricanes or cyclones ; but not- 
withstanding this, their mechanism remains unchanged. 
They are always gyratory, circular movements increasing 
in velocity as they near the centre ; are generated in the 
upper currents of the atmosphere, through the inequalities 
of their velocities ; are propagated downwards through 
the lower strata in spite of the cahn or independently of 
the winds which there prevail ; ply their destructive 
energy when they reach the obstacle offered by the 
ground ; and follow in their march the upper currents, so 


that the track of their devastations marks out on the sur- 
face of the globe the route of the viewless currents of the 
upper regions of the atmosphere. 

There is, however, a difference between whirlwinds and 
tornadoes on the one hand, and typhoons and hurricanes 
on the other. As regards the former, note in the first 
place, the upper portion {evibouchia'c), which is a sort of 
truncated cone inverted and very much widened out 
above, and in the second place the descending column 
which prolongs the meteor even to the ground. If the 
atmosphere was a gaseous mass of air of indefinite height 
like that of the sun, cyclones would always present these 
two features. As regards cyclones, however, the ground 
is very near in proportion to the extent of area they cover, 
and is reached before they can be subjected to the pro- 
longed contracting process seen in waterspouts and 
whirlwinds. A cyclone is then a vast whirlwind, but 
reduced by the obstacle offered by the ground, to 
the upper part, or to what may be called the funnel- 
shaped portion of the phenomenon strictly so called. 
Thence, doubtless, the constant presence in the former of 
a calm space about the centre, of which the analogue is 
to be found only in the circling movements of the ocean 
on their grandest scale ; and thence also certain impor- 
tant peculiarities of cyclones to be more particularly 
insisted on, after having examined the movements of 
translation of these phenomena. 

Course of the Upper T 7 'ade Winds . — When the atten- 
tion is directed to whirlwinds which appear most fre- 
quently to be accidental phenomena of short duration 
and merely superadded to other phenomena of a more i 
general character and much more lasting, it must be I 
allowed that the short lines marking out their course have 1 
scarcely been studied from a geographical point of view. 
These lines probably follow no simple law. In this 
respect it is otherwise with cyclones ; their course 
recurves, as we saw at the beginning of these articles, on 
the globe in accordance with a paiticular law the con- 
stancy of which Fig. 2 (vol. xii. p. 402) reveals at a glance. 
From this chart, the upper currents, whence cyclones 
derive their origin and mechanical power, do not proceed 
directly frpm the equator to the poles. They are deflected 
at the outs*et toward the west, then toward the east, thus 
describing over the surface of the globe parabolic curves 
■whose apices lie somewhere within a few degrees of the 
polar limits of the surface trade-winds. Clearly these 
upper currents, which are true aerial rivers, ought to form 
a part of the upper trades whose existence is assumed, 
but their actual course is not directly known. If this 
assumption be correct, then Fig. 2 presents at once the 
projections of the double system of trades and counter- 
trades over both hemispheres ; and it only remains to 
explain the singular recurving course taken by the -upper 
trades. This explanation we shall attempt, though the 
question lies a little out of our way. 

If the atmosphere were withdrawn from the influence 
of the solar heat, it w^ould remain in equilibrium ; its suc- 
cessive strata would arrange themselves according to sur- 
faces of level, and would become part and parcel, so to 
speak, of the solid globe itself; at least it would, even as 
regards the highest strata, exactly follow the earth^s rota- 
tion. The effect of the solar heat is constantly to disturb 
this equilibrium, by the introduction of movements which 
are the more curious inasmuch as they do not essentially 
destroy the normal stratification of the strata of the atmo- 
sphere. The air incumbent over the hemisphere actually 
facing the sun is expanded in its lower strata, where the 
opacity arising from dust floating in the air, and above 
all the aqueous vapour, absorbs a large part of the heat- 
rays of the sun. The intervention of this aqueous vapour 
which ascends vertically from stratum to stratum, has in 
a special manner the effect even of rendering the diurnal 
variation of temperature perceptible at heights at which 
It would not be felt if the air was dry. The maximum of 
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this general dilatation in the torrid zone takes place under 
the vertical rays of the sun. In this manner the centre 
of gravity of the lower strata rises vertically ; these raise 
the strata above them, which being specifically lighter, dry 
and transparent, are consequently less sensitive to the 
sun's rays. All the strata in succession, thus thrust up- 
ward above their surface of normal height, tend to flow 
with accelerated motion along these surfaces in the direc- 
tion of the two poles, where the temperature is relatively 
low. This effect is still further increased by the peculiar 
march of the aqueous vapour which is principally con- 
densed about the poles, whence it returns to the equator 
by another way than that of the atmosphere, viz., along 
the surface of the earth in the liquid state. 

The atmosphere cannot exactly follow the diurnal 
rotation. A half of its mass, or from about 30° lat. S. to 
35*^ lat. N., lags somewhat behind, since all the molecules 
in this region being thrust upward describe circles con- 
tinually increasing in size with the linear velocity from 
the lower level from which they started in their ascent. 
To this retardation must be superadded that of the sur- 
face trades resulting from their general flow towards the 
equatorial region. Beyond the tropics, on the contrary, 
in the temperate zones where the air advances into paral- 
lels ©f latitude continually diminishing in size, the other 
half of the atmosphere flows in advance of the earth’s 
rotation. Towards the polar circles this advance is con- 
verted into a circling movement round the two poles from 
west to east. 

The unequal distribution of land and water over the 
globe modifies this general aerial current, so that it does 
not flow on in one current, but is broken up into many 
currents — the equalities of the surface throwing the 
current of the counter-trades into several currents 
more or less distinct from each other. We can easily 
imagine the behaviour of the counter-trades by com- 
bining their march toward the poles with the two oppo- 
site transverse tendencies of which we are about to 
speak. Between the tropics, the resulting currents do not 
blow straight to the equator, but wear round more toward 
a westerly direction. Beyond the tropics, they do not 
blow directly toward the poles, but take a course inclined 
more to eastward. The two following figures will explain 
our meaning : — 





Fig. 13 represents the whole upper currents for both 
hemispheres on a projection of the meridian ; and Fig. 
14 for the northern hemisphere on a projection of the 
equator. The dotted arrows mark the surface counter- 
currents ; in other words, the trade-winds blowing 
obliquely towards the- equator, making nearly a right 
angle with the upper trades of the torrid zone. A slow 
whirling movement may also be seen around both poles 
resulting from the counter-trades. These really exist, for 
the meteorologists of the United States have recently 


described them under the name, a little fanciful, perhaps, 
of polar cyclones. 

The aerial rivers which are marked out in the midst of 
these great movements, by which the equilibrium, inces- 
santly disturbed, tends constantly to re-establish itself, 
exhibit then precisely the course which wc have recognised 
as a peculiarity of the trajectories of cyclones, whilst the 
surface-trades have no relation to these same curves show- 
ing the courses of cyclones. This agreement is a further 
proof that cyclones must have their origin in the upper 



regions of the atmosphere, and thence descend even to 
the ground, and in doing so traverse strata of air either 
calm or in motion, in such a way as to be totally inde- 
pendent of the cyclone — a state of things incomprehen- 
sible on any other hypothesis that has yet been advanced. 
As to the direction of rotation of cyclones, it results from 
it that, in these currents strongly recurved, the velocity 
goes on diminishing transversely from the concave side 
to the convex side. The zone of calms would then no 
longer accord with the phenomena of an ascending up- 
draught, but with a maximum of dilatation to the right 
and to the left of the place where the movement toward 
the poles commences. Lastly, the mean velocity of these 
currents, feeble at first in the neighbourhood of the 
ecpiator, would go on accelerating just as the velocity of 
translation of our cyclones. 

Segmentation of Cyclon€s.--'StJhdltvti may be thought 
of these opinions regarding the march of the upper trades, 
of which the surface-trades are the counterpart, it is im- 
possible to doubt that cyclones take their origin from 
these currents. Let us then look more closely at these 
gyratory movements. If the maximum height of these 
trades be from 33,000 to 40,000 feet, and the lower dia- 
meter of the gyratory movements, or cyclones, where 
they meet the ground, from 120 to 180 nautical miles, it 
will be seen that cyclones must have a figure very dif- 
ferent from waterspouts and tornadoes, whose proportions 
are altogether different, since the height of these last 
is enormouslv disproportioned to their lower diameter, 
Piddington was therefore right in comparing cyclones to 
mere whirling discs. It would however be more correct 
to regard them as waterspouts reduced to their upper 
funnel-shaped portion, or deprived of their slightly conical 
column, which descends even to the ground. As it ad- 
vances, the generating current^ is lowered a little ; the 
vertical height of the cyclone is thereby as much dimi- 
nished, its section enlarges by contact with the ground, 
and the disc becomes even more flattened out. 

This being granted, if any whirling movement en- 
counters resistances, or if the general current exhibits 
differences of velocity in different places, it is in the 
upper regions of the atmosphere especially that these dis- 
turbing causes will act most powerfully on the j^nomenon, 
because the velocities are there less, a^d the distances 
traversed by the currents enormous Below, on the other 
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hand, where the column is narrowed to a very great 
extent, and where the velocity of the gyrations is exces-‘' 
sive, the obstacles met with exercising little influence, are 
instantly reversed or overcome. Waterspouts acting by 
the lower extremity, at a distance from their funnel-shaped 
top {emboi[cJmre\ undergo no change ; but cyclones will 
not withstand the forces brought into play so easily. 

Let the modifications thus induced by external causes 
be what they may, the preceding theory shows that they 
are possible, and that the rigorously circular movement 
enunciated by the authors of the Laws of Storms ” 
allows of perturbations more or less local, and more 
or less marked, for the simple reason that the 
whirling movements, which in the case of cyclones 
are reduced to their upper portions and are there- 
fore little more than mere discs, are very easily 
modified. It is this, moreover, which explains the de- 
viations from the rule that are found in even the earliest 
writings of the authors of the “ Laxvs of Storms,” as, for 
example, in Fig. i (vol. xii. p. 401), representing the Cuba 
hurricane, where, notwithstanding the general agreement 
of the arrov/s showing the wind with the purely circular 
theory of storms, there also occm: several local deviations. 

What can these perturbations be ? How can a gyra- 
tory movement be changed under the influence of a given 
external cause What happens if the velocities of the 
generating current undergo local changes ? It would be 
as difficult to answer these inquiries d,;priori as it would 
have been to foresee, before the development of the 
mechanical theory of solid bodies, the astonishing results 
of an external force brought to bear on them \ but the 
study of other whirling movements more within the reach 
of observation, and directed to the sun, has shown that 
a cyclone is not arbitrarily deformed in any manner 
whatever. Segmentation, or breaking up of the cyclone, 
is the last term of the alterations which it can undergo. 
Then the fragments into which it is broken up tend to 
assume &e form of cyclones, each as perfect as the one 
from which they were formed, and they follow routes dif- 
fering but little from each other and describing nearly 
the same trajectory, but at a distance from each other. 
This segmentation of cyclones occasionally occurs in the 
case of the thunderstorms which advance on France from 
the Bay of Biscay, of which the thunderstorm of the 9th 
of March, 1865, so well described by M. Mari^-Davy, 
may be cited as an example. A like process of segmen- 
tation cannot take effect unless the primitive cyclone in 
some part and for some time deviate from its rigorously 
circular form. The tendency to keep this form maintains 
the ascendency sometimes, but if it begins to give way in 
a large cyclone, the result is a breaking up of the cyclone 
itself into segments. 

It would be easy to adduce numerous cases in which 
whirlwinds, tornadoes, and cyclones appear in groups 
about a given point, or at least follow each other with 
rapidity. The evidence all goes to show that they are 
.most frequently the result of the phenomenon of seginen- 
tation, so called from the term used in natural history to 
designate the process by which some of the lower animals 
are divided into segments each of which soon becomes a 
complete animal of itself. But it is in solar cyclones 
where this mysterious operation can be best followed step 
by step.^ Thus a circular sunspot may be seen gradually 
undergoing ihe process of deformation, then breaking up 
into parts, and ending by giving birth to other spots, 
which precede the original one in a row and at some dis- 
tance, proceeding at the same pace and reproducing on a 
small scale the leatures and behaviour of the primitive 
type. ^ 


CONCLUStOX. 

Thehws of storms, the statement of which in absolute 
terms ignores the modifications we have indicated, are 
therefore in reality only an approidmate enunciation, fust 
as are keprer>s laws, to which we have moie than once 


compared them. Keplcris laws would be rigorously exact 
if we could leave out of account the action of the planets 
on each other and on the sun ; but this being impossible, 
these laws are not an adequate expression of the Irulli. 
The same holds good with respect to the laws of storms. 
They would also be exact if the currents of the atmo- 
sphere never exerted any disturbing action, and as the 
laws take no account of these disturbing actions, and do 
not give the means of foreseeing them, or at least of 
measuring their effects, it would be a mistake to apply 
them blindly in practical affairs. 

It was not by substituting the cassznoidc for Kepler^s 
ellipse that science made progress ; in like manner it will 
not be by the substitution of centripetal diagrams of 
storms for circular diagrams that navigation will be ren- 
dered safer. If we have succeeded in giving the true 
theoretical interpretation of these laws, it must be granted 
that the time has not come to abandon them, but rather 
to make them more complete. 

To sum up, there are no centripetal waterspouts, 
whirlwinds, typhoons, or cyclones. The moveable forces 
of aspiration formed, as is said, over the heated ground 
of the tropics, do not transport themselves with their 
accompanying updraught to a distance of 700 or 800 
leagues over the cold soil of high latitudes, and they have 
never determined the whirling movements of our atmo- 
sphere, The Laws of Storms are in general accord with 
the mechanical theory of these movements. The rules 
of navigation which are deduced from them, merit in 
ordinary cases the confidence sailors have had iu them 
for the past thirty years. The exceptions should be only 
regarded as mechanical disturbances of the gyratory 
movement, the further study of which seems destined to 
complete a first and happy approximation to the truth. 
The discovery of the approximate laws of storms is one 
of the finest scientific conquests of this century, and if a 
closer approximation is to be made, it will be by a more 
careful study of solar cyclones. 

Formerly whirling movements played an important part 
in our general conceptions of the universe. Fallen into 
disrepute by a very natural reaction from a false idea, 
they have been too much forgotten ; therefore when at a 
later period a gyratoiy character was recognisccl in the 
great movements of the atmosphere, an effort was made 
with one consent to connect them with totally diffei'ent 
causes. Geometricians seemed to class them among 
those irregular movements of which nothing could be 
made. We see, however, that movements of the cyclonic 
order constitute in truth a vast series of regular and 
stable phenomena, of which their perturbations even 
exhibit a behaviour in accordance with geometric prin- 
ciples. This series which begins with simple eddies in 
our streams of water, embrace the most singular as well 
as the most dreaded phenomena of the atmosphere, to- 
gether with the vast movements which observation reveals 
in the sun, and extends even to the nebulae, the structure 
of which Rosse's telescope has proved to be characterised 
by whirling movements. It is therefore most desirable 
that the theory of these movements should be again in- 
cluded in the domain of applied mechanics. The first stej) 
to this end is an empirical investigation of tlieir laws, and 
this work the eminent authors of the Laws of Storms ” 
accomplished thirty years ago. 


NOTES 

Two members of the British Ornithologists’ Unim, HosJrs, 
Harvie-Brown and Henry Seebohm, have recently returned 
fi-om a most successful expedition into Northern Siberia. Leav- 
ing this country early in the spring of this year, they arrived" at 
Ust Zylmn, on the Pet-chora River, in the middle of April, aflcr 
tra'.ebmg overland fr^m Archangel. They remained tlicie 
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until the breaking up of the ice in the beginning of June, when 
they took boat to Alexievska, and made this their head-quarters 
for some time. Of the most important ornithological acqui- 
sitions amongst more than 1,000 skins, are the young in 
down together with the eggs of the Little Stint and Grey Plover, 
the eggs (for the first time) of Bewick’s Swan, the eggs of Sylvia 
middendorfii and S. borealis^ the eggs of Motacilla ciireola^ the 
eggs of the Smew, and a new species of Pipit. These specimens 
will be exhibited by Mr. Seebohm at the next meeting of the 
Zoological Society on the i6th instant. 

There are tliree professorships in Trinity College, Dublin, 
which, by the School of Physic Act (40 Geo. III., chap. 84), 
become vacant at the end of every seventh year from the date of 
election ; but it is also provided that every professor should be 
capable of re-election. The three professorships are those ot 
Anatomy, of Chemistry, and of Botany. Pursuant to notice in 
the London and Dublin Gazefies^ we learn that the latter of these 
will be vacant on the 23rd of January, 1S76, and that on Satur, 
day, the 29th of January, 1876, the Provost and Senior Fellows 
\\ ill proceed to the election. All candidates are required to send 
their names, with the places ?of their education, the universities 
where they have taken their degrees, to the Registrar of Trinity 
College, Dublin, before the 22nd January, 1876, and for further 
information are to apply to the’ Rev. Dr. Haughten, F.R.S., 
Medical Registrar of the School of Physic. The emoluments of 
the professor consist of 300/. a j^ear, for which he is required 
to deliver, first, a course of lectures on Botany in the Arts School 
during each of the three college terms, hlichaclmas Term com- 
mences early in October, and Trinity Term .sometimes lingers on 
until the month of July. Secondly, a course of not less than forty 
lectures on Botany in the Medical School, commencing on the ist 
of April and ending on the ist of July in each year. As Curator of 
the College Herbarium, there is an additional salary of 50/. per 
annum. The professor being his own assistant, the whole work of 
arranging and sorting this well-known collection, as well as the 
correspondence incidental to such a charge, falls on the Curator. 
The fees average, we are informed, a sum of about nine guineas 
a year, as the lectures arc free to all students of the University. 
The present Professor, Dr. E. Perceval Wright, being eligible, 
is a candidate for reappointment. 

Ills Excellency the Lord Lieutenant of Ireland has been 
pleased to appoint Dr. John James Charles to the chair of 
Anatomy in the Queen’s College, Cork, vacant by the resigna- 
tion of Dr. Corbett. Dr. Charles was a pupil in the Queen’s 
College, Belfast, and is a graduate with high honours of the 
Queen’s University in Ireland. For some time he was assistant 
lecturer to Prof. Wyville Thomson, and for many years he was 
Prof. Redfern’s assistant and demonstrator. Well taught him- 
self, and already a contributor of numerous essays to the medical 
journals, we anticipate for Dr. Charles every success as a 
teacher. With Redfern and Cleland as his colleagues, anatomy 
appears to be well represented in the Queen’s Colleges in 
Ireland. 

The Vienna Academy of Sciences, says La Naiurc, is occu- 
pied with a question which concerns all Europe— the decrease of 
the quantity of water in springs, rivers, and watercourses. A 
circular, accompanied by a very instructive report, has been 
addressed to the scientific societies of other countries, inviting 
them to undertake observations w^hich, in time, may yield useful 
results. The Academy calls attention to the fact that during a 
certain number of years there has been observed a diminution in 
the waters of the Danube and other large rivers, especially since 
the practice of felling forests has become common. The 
Austrian Engineers’ and Architects’ Union are also occupied with 
this question, and haye appointed a Hydrostatic Commission 


to collect facts and prepare a report. The Danube, the Elbe, 
aud the Rhine have each been assigned to two members, while 
two others will be occupied with the meteorology relating to the 
same subject and with the influence that glaciers and Alpine 
torrents may exercise on the general result. The Commission 
considers the question urgent, and recommends the immediate 
adoption of measures to remedy the evil. According to the 
Rtvue dcs jZattx et Forets, it is unanimous in declaring that the 
prime cause of the disastrous decrease of the water is the 
devastation of the forests. 

We are informed that Mr. Gould will shortly issue the first 
and second part of an important work on the “Birds of New 
Guinea,” which will at the same time form a second supplement 
'to the “ Birds of Australia,” and will contain illustrations and 
descriptions of several new species not included in the latter 
work. 

At a congregation held at Cambridge on Oct. 28, it was 
resolved to establish a Professorship of Mechanism and Applied 
Mechanics, with a stipend of 300/. a year. There are already 
thi-ee candidates, viz. — Mr. James Stuart, M.A., Fellow of 
TrinitylCollege ; Mr. E. J. Routh, M.A., F.R.S.,of St. Peter’s 
College; and the Rev. J. C. Williams -Ellis, of Sidney. 

The Board for superintending non- collegiate students at Cam- 
bridge give notice that there will be an examination in certain 
selected branches of physical science for the award of an exhibi- 
tion granted by the WorshipfuU Company of Clothworkers, 
commencing on Thursday, Jan. 13, 1876, 9 a.m. The exhibi- 
tion will be one of 50/. per annum, tenable for three years by a 
non-collegiate student of the University of Cambridge. Full 
information may be obtained from the Censor, Rev. R. B. 
Somerset. 

An interesting paper on The Influence of the Sunspot Period 
upon the Price of Com ” formed the subject of a paper by Prof. 
W. Stanley Jevons, F.R.S., at the recent meeting of the British 
Association. After alluding to the attempts made by Mr. Carrington 
to trace a connection between the price of com and the variations 
ill the sunspots during portions of the last and present centuries, 
the Professor said that Mr. Schuster has pointed out that the 
years of good vintage in Western Europe have* occurred at 
intervals approximating to eleven years, the average length of 
the principal sunspot period. The elaborate collection of the 
prices of commodities in all parts of England between the years 
1259 and 1400, published in Prof. J. E. T. Rogers’s “ History of 
Agriculture and Prices in England, ” appears to afford the best 
data for deciding whether the sunspot period influences the price 
of corn. For this purpose, tables of the average prices per 
quarter of wheat and other grain, expressed in grains of pure 
silver, were used. Each series of prices was divided into intervals 
of eleven years, which were ranged under each other and 
averaged, so as to give the average of the first, of the second, 
of the third, &c., years, the commencement of the period being 
arbitrarily assumed. It is found that the price of each kind of 
produce examined rises in the first four years, but afterwards 
falls. It is further shown that the 7 ?iaxhna prices are found to 
fall into the tenth, eleventh, first, second, and third years of the 
assumed eleven-year period. These results are to be looked 
upon as only preliminary, and need further investigation. It is ‘ 
also pointed out that commercial panics have tended to reettr" 
during the last fifty -four years in a distinctly periodic maiplitf. 
The average length of interval between the principal panics is 
about 10*8 years, nearly coinciding with 1 1 'ii, the length of the 
solar-spot period. If Prof. Balfour Stewart be , ia holding 
that the sunspot variation depends on the coo%u»tioiis of the 
planets, it would appear that these configsg^^ are the reinote 
cause of the greatest (mmmercialdisa^tte^- - t ' 
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The death is announced, at the age of seventy-eight years, 
of Sir John Gardner Wilkinson, F.R.S. He was well known 
for his successful explorations in Egypt, and his archscological 
and geographical publications. In 1852 he was created hon. 
H.C.L. of Oxford, was corresponding member of the R.I.A. of 
Vienna and of the Royal Academy of Turin. 

Dr. Lorrain, one of the most popular professors of the Paris 
Medical Faculty, died from apoplexy a few days ago. The 
Minister of Public Instruction and all the professors of the 
faculty were present' at his funeral. Dr. Lorrain wrote many 
excellent works on professional subjects, amongst which we may 
notice “ Diagnostic by Pulsation.”' 

The resignation of M. Wurlz has been tendered once more and 
accepted by the French Minister of Public Instruction, and 
M. Vulpian has been appointed to succeed him as Dean of the 
School of Medicine of Paris. 

The Observatory of Toulouse has purchased a telescope of 
eighty-five centimetres diameter, and five metres focal distance, 
at a cost of 1,200/. M. ^Tisserand is head of the Toulouse 
Observatory. 

Petermann’s Miitheilimge 7 i for November contains the fol- 
lowing papers : —On Soleillet’s and Laigeau’s travels in the 
Sahara and to Soudan, by Dr. Gerhard Rohlfs. The continua- 
tion of Weyprechfs Pictures from the High North, in which 
he describes the formation of the pack-ice, and gives^ some I 
forcible illustrations of ice- pressure. Under the head of ** Most 
Recent Travels in Australia,” accounts are given of Forrest’s 
journey through W. Australia (1874), Lewis’s explorations in 
the north and east of Lake Eyre, udth a map (1874-5), Ross’s 
journey in the S.W. of South Australia (1S74), and Giles’s 
journey from Fowler Bay to Torrens Lake. A paper, with 
map, by E. Behm, on the extension of the Egyptian power on 
the Upper Nile, treats of the results obtained by Baker, Long, 
Kemp, and Marno. .- 

In the Bulletm of the French Geographical Society for October 
is an itinerary of a journey by the energetic Abbe Desgodins in 
1873, from Yerkalo to Tse-Kou, both on the^ river Lan-Tsang- 
Kang, in Eastern Tibet. It is accompanied by a map of part 
of Eastern Tibet to the north of Burmah and Yunan, containing 
the courses of many rivers, and the positions of a large number 
of towns. There is also a paper, with map, by Colonel Long, 
d^cribing his journey in 1874-5 to the Victoria Nyanza, and 
the Niam-Niam country. M. E, Boisse describes a visit which 
he paid in 1874 to Samoa and a few other Pacific islands. 

Professors Nordenskjold, Lundstiom, and Sluxberg, who 
took leave of the Swedish Arctic Expedition at the mouth of 
the Yenesei River on the 19th of August last, with the intention 
of returning to Sweden vi 6 . Siberia, arrived at Ekaterinburg on 
October 29, and were to remain for four days. 

The report of the meeting of the Eastbourne Natural History 
Society for October 15 contains a paper by Mr. F. C. S. Roper, 
F.L.S,, on the additions to the Fauna and Flora of Eastbourne 
daring 1875. 

The Eighth Annual Exhibition of the Haggerston Entomo- 
Ic^ical Society will take place at the Society’s Rooms, 10, 
Brownlow Street, Dalston, on Thursday and Friday, Nov. ii 
and 12, 1S75, between the hours of 6 and ii p.m. 

From the “ Proceedings of the Liverpool Naturalists’ Field 
Club ” for i 874 “ 5 j that the Society continues to 

do a creditable amount of useful work. Ten field meetings 
were held last summer, and from the way in which these are 
CMKtoed, the members are likely to derive much benefit from 
them. The “ Proceedings ” contain an admirable address by the 
Pteriden^ the Rev. H. H. Higgins, well calculated to stimulate 


those who heard it to an earnest study of science. Mr. Higgins 
has been presented by the Society with a handsome testimonial 
in acknowledgment of his long and valuable services as pre- 
sident. 

From the Tenth Report of the Quekett Microscopical Club 
we learn that the number of members is 530, and that the Club 
is^in all respects in a prosperous condition. 

Another part of ‘‘Figures 'of Characteristic British Fossils 
with Descriptive Remarks ” has been issued. It will be recol- 
lected that Part I, appeared in 1S67, II. in 1S69, and III. in 
1871. These three parts included from the Cambrian to the De- 
vonian forming thirty plates. This new part (IV.) contains 
plates 31 to 42, and includes “Devonian, Old Red Sandstone, 
Carboniferous and Permian, ” completing the Palaeozoic division. 
In addition to the plates giving figures of fossils and the letter- 
press description, there are descriptive remarks on groups of 
fossils with woodcuts of recent and fossil forms for comparison. 

We have just received a copy of the report on deep-sea 
dredging operations in the Gulf of St. Lawrence, by J, F. 
Whiteaves, dated Montreal, 1874. The ship used] was the 
Government schooner ,yC //. Nickerson, of seventy tons. Four 
cruises were made. In the first 14 casts of the dredge were made 
in no to 220 fathoms, in the second 16 hauls in 20 to 70 
fathoms, in the third 18 hauls, and the fourth i6, in neither of 
which is the depth stated. A summary of the zoological results 
is given, the determinations being mostly by Professors A. E. 
Verrin and S. J. Smith. 

We would recommend to the notice of those of our readers 
who are interested in the antiquities of our country, a third 
revised edition of Mr. Thomas Wright’s well-known work, 
“The Celt, the Roman, and the Saxon” (Triibner). It con- 
tains a vast amount of information on the pre-Christian condi- 
tion of England. 

Among the subjects on which the Councilor the Institute of 
Civil Engineers invite communications and offer premiums is 
“The Flow of Fluids, liquid and gaseous.” 

From the “Report” for 1874 of the Cardiff Naturalists’ 
Society, established in 1867, -ive learn that it is increasing rapidly 
in numbers and prosperity. During 1874 the Committee tried 
the experiment of introducing scientific and other lectures, and 
although monetarily they were a failure, in other respects they 
were so satisfactory that the Committee recommended their con- 
tinuance for another year, A large proportion of lectures on 
important scientific subjects were given, and two field meetings 
were held. The “Report” contains a Meteorological Report 
for each month of the year, by Mr. F. G. Evans, F.M.S., and 
also a table ot rainfall observations in the Society’s field. 

The following papers by Mr. T. Mellard Reacle, C.E., 
F.G.S., have been reprinted from the Proceedings of the Liver- 
pool Geological Society The Glacial and Post-glacial De- 
posits of Garston and the surrounding District, with Remarks on 
the Structure of the Boulder Clay ; ” and “ Speculations on the 
probable Distribution of Land and Sea during the Deposition of 
die Marine Boulder Clays and Sands.” 

We have received an address by Prof. R. H. Thurston, C.E., 
delivered to the graduating class of the Stevens Institute of 
Technology (U.S.) It is entitled “The Mechanical Engineer, 
his Preparation and his Work,” and contains some excellent 
advice, useful not only to young engineers, but to all who have 
been trained to other mechanical professions. The Stevens 
Institute, though what we would call a technical college, affords 
a good general scientific training, with a fair admixture of lite- 
rary culture, and the object of Prof. Thurston’s address is to 
show tliat the more complete is the culture of an engineer, the 
greater is likely to be his professional success. 
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The additions to the Zoological Society’s Gardens during the 
past week include a Rhesus Monkey {Macao us crytliroous^ from 
India, presented by Mr. R. Roberts ; a Macaque Monkey 
{Macac^is cynomolgus) from India, presented by Mrs. Gibbs ; two 
Lesser White-throats {Sylvia syhiel/a)^ two Yellow Wagtails 
{Jl/oiaoil/a Jlava\ European, presented by Mr. Augustus E. 
Field ; two Central American Agoutis {Dasyprocta punctata') 
from Central America, presented by Mr. W. G. Davis ; a Polar 
Bear {Ursiis maritinms), Arctic Regions; a Smooth-headed 
Capuchin {Cehus monachus) from S.E. Brazil ; a White-throated 
{Cehiis hypoleuczis) from Central America; a Golden 
Eagle {Aquila clirysactus) from Hudson’s Bay ; two Maxi- 
milion’s Aracaris {Pteroglossns wiedi) from Brazil, deposited; 
two Golden Agoutis {Dasyprocta born in the Gardens. 


ELEVENTH REPORT OF THE COMMITTEE 
FOR EXPLORING KENTS CA VERN, DEVON^ 
SHIRKS 

'T'HE Committee have again the melancholy duty of reporting 
that death has deprived them of one of their members. As 
long ago as 1859, as soon as he became aware of the importance 
of the discoveries made in the Windmill Plill Cavern at Brixham, 
Sir Charles Lyell expressed a strong desire that Kent’s Cavern 
should also be systematically and thoroughly explored ; and it 
was with his full concurrence that the proposal to do so was laid 
before the Committee of the Geological Section of the British 
Association at Bath in 1864, the day after he delivered his 
Presidential Address, whilst his ardent advocacy, together with 
that of the late Prof. Phillips, secured its ready acceptance by the 
Committee of Recommendations and the General Committee. 
At the first meeting of the Cavern Committee, appointed in the 
year just mentioned, he was unanimously elected chairman, and 
he continued to occupy that post until his lamented decease on 
Feb. 27, 1875. Though the state of his health prevented him 
from taking any active part in the exploration, his interest in 
the work never abated ; he always carefully studied the Monthly 
Reports of Progress sentj;him by the superintendents, and he 
made careful arrangements for their preservation. 

The Tenth Report, read to the Geological Section of the 
Association at the Belfast ' meeting, and printed in the* annual 
volume for last year, brought up the work to the end of July 
1S74. The exploration has been carried on without interruption 
from that date to the present time ; the mode of excavation adopted 
at the beginning has been uniformly followed ; the superinten- 
dents have visited the cavern daily ; the progress of the work has 
been carefully recorded in the cavern diary ; the workmen have, 
as heretofore, given complete satisfaction ; and Monthly Reports 
have been regularly sent to Sir Charles Lyell until his decease, 
and subsequently to Mr. John Evans. 

The cavern continues to be much visited by persons desirous 
of studying on the spot its characters and phenomena; and 
durbg the last twelve months the superintendents have had the 
pleasure of taking a large number of visitors through those 
branches which have been explored, and of explaining to them 
the mode of operation. Probably a still larger number have 
been conducted by the guide,” who, though imder the control 
of the committee, is not permitted to take parties to those 
branches of the cavern in which the exploration is in progress, 
or has not been begun. 

As in former years, rats have frequently been seen running 
about in various parts of the cavern, including those in which 
the men have been at work, though hundreds of feet from any 
glimmering of daylight ; and they have displayed their usual 
boldness as well as their skill in carrying off candles. In other 
branches, almost as far from the entrances, where all researches 
have ceased for some years, their footprints are to be seen in 
great numbers, especially on the silt left, here and there, where 
the drip is copious in wet weather. 

On Jan. 29, 1875, a ** buzzing fly ” was seen andEeard about 
300 feet from daylight. 

ClinfdcPs Gallery : — The Tenth Report (1S74) stated that the 
exploration of Clinnick’s Gallery was in progress, and had been 
completed for about 34 feet ; that below the least ancient, or the 
Granular,’ Stalagmitic Floor, for a distance of i8 feet from its 
entrance, a small quantity of ** cave earth ” uniformly presenter 
* Abstract read at the Bristol meeting of the British Association. 


itself, beneath which lay the Breccia, occasionally separated from 
it by remnants of the more ancient, or Crystalline, Stalagmitic 
Floor m situ ; but that from the point just named, up to that 
reached when the Tenth Report was drawn, there was no cave 
earth, so that the two Stalagmites lay the one immediately on 
the other, with the Breccia, that is, so far as is known, the 
oldest of the cavern deposits, beneath the whole. 

At the commencement of the exploration of this galleiy, the 
deposits so very nearly reached the roof as to induce the belief 
that a very few feet at most was all that the workmen had before 
them. As the work advanced, however, the unoccupied inter- 
space between the roof and floor became gradually larger, until 
on Aug. 6, 1875, Jofin Clinnick, one of the workmen, forced 
himself through, and, after proceeding about 50 feet by estima- 
tion, entered a large chamber, into which he was followed by 
one of the superintendents. The chamber, probably one of the 
largest in the cavern, is beautifully hung with Stalactites, and 
has numerous Stalagmitic “paps,” some of them four feet high, 
and of almost cylindiical form, rising from a floor of the same 
material. 

Clinnick’s Gallery, on being excavated, was found to be a some- 
what tortuous passage, varying from four to eight feet in width, 
and from seven to ten feet in height. That it was once a water- 
course there can be little doubt, as the roof bears the marks of 
the long-continued action of a running stream. The walls vary 
considerably, being in some places smooth, in others much 
fretted or corroded, and in others more or less angular. 

The objects of interest found in tliis branch of the cavern 
during the last twelve months have ^ been by no means nume- 
rous ; nevertheless, they are not without considerable interest. 

Attached to the upper surface of the Granular Stalagmitic Floor 
portions of three land-shells were found, and about twenty bones 
of mammals were met with lying together loose on the floor. 
Their characters imply a recent introduction into the cavern. 

Incorporated in the Granular Stalagmitic Floor itself were a 
few bones, including a humerus, a tibia, and an ulna, each nearly 
entire, and a portion' of a large humerus, all of which had been 
gnawed. 

Though no cave'earth was met with beyond the point already 
specified, there seems no doubt that to the era of that deposit 
may be referred a considerable portion of a radius and of an 
ulna, both gnawed and found under loose pieces of stalagmite. 

The remains found in the Breccia were four teeth of bear, a 
few bones and fragments of bone, and three teeth of lion in three 
portions of, no doubt, one and the same lower jaw. The latter 
** find” (No. 6,482) is of considerable interest, as being the first 
known instance of remains of any animal besides bear met with 
in the Breccia. Though the superintendents had no doubt of the 
feline character of the teeth, they forwarded one of them to Mr. 
G. Busk, F.R.S., a member of the committee, remarking that 
they believed it to be the last lower left molar of Pelzs spcloca, 
and requesting his opinion 011 it. In his reply,' he remarks ‘ 
“Therejs no doubt that the tooth is the left lower camassial of 
Felis lea, but it is of very unusual size, being, I should estimate, 
one-twelfda bigger than the average dimensions of that tooth in 
the lion. It is usually longer, but not so thick, in the tiger than 
in the lion, but the thickness of the present one is proportionate 
to its length. Another peculiarity, as it seems to me, is the 
great wear that the tooth has undergone. I fancy existing 
lions are not allowed to live long enough to wear their teeth 
so much. At any rate the Kent’s Hole tooth appears to be 
more worn than any other I have as yet met with. Can it 
belong to Machairodus ? ” Having succeeded in removing some 
part of the matrix encrusting the other portions of the jaw, they 
were also forwarded to Mr. Busk, with the observation that the 
superintendents had carefully considered the question before 
submitting the first tooth, and had come to the conclusion that 
the jaw was not that of Machairodus, for, waiving the fact that 
none of the teeth were serrated, the fang of the canine still 
remaining in the jaw was much too large for a lower canine of 
any known species of Machairodus ; and it was suggested that it 
might be worth considering whether the specimen belonged to 
any of the species of Felts found in the forest-bed of Cromer. 
To this Mr. Busk replied : “The jaw does not appear to preset 
anything unusual. It is, however, a good example to show that 
the cave lion lived to a good old age.” 

The Breccia in Clinnick’s Gallery also yielded- seven speci- 
mens of flint and chert, none of which need detailed description. ^ 

The comparative paucity of specimens the superin- 
tendents to suspend operations in that for at least a 

time. The labour of seven months expended on it. 
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during -whicli the exploration of the gallery had reached seventy- 
five feet from the entrance, where the great chamber discovered 
by Clinnick may be said to begin. 

The following is a complete list of the objects of interest 
found in this gallery from first to last ; — Three shells of Helix 
and about twenty bones of mammals lying on the upper surface 
of the Granular Stalagmite ; a few gnawed bones incorporated 
within this stalagmite itself ; eight teeth of hycena and two of 
fox, a tolerable number of bones and fragments of bone, one 
large chert implement, and one small flint flake, in the cave 
earth ; and ninety teeth of bear and tliree of lion in portions 
of a left lower jaw, a large part of a skull, numerous bones 
and portions of bone, a flint pebble, and eleven specimens of 
flint and chert implements, flakes, and chips, including the very 

fine tool, No. in the Breccia, 

6411 

7 %e Cave of Inscriptions, — The 'chamber in which the Long 
Arcade terminates has been called “ The Cave of Inscriptions,^’ 
from the number of names, initials, and dates graved on the 
stalagmite in various parts of it. Besides those on the ^ ‘ In- 
scribed Boss of Stalagmite ” at the entrance of the cave, de- 
scribed in the Tenth Report, inscriptions occur on what is known 
as the “ Hedges Boss ” and on tlie walls of the chamber. There 
are also a large number of names, &c., smoked on various parts of 
the roof, as there are, indeed, in almost every branch of the 
cavern^ some of which appear to be of very considerable 
antiquity. The oldest of the inscribed dates is 1609, and the 
most modem 1792, but the most conspicuous and most famous 
of the inscriptions is “Robert Hedges, of Ireland, Feb. 20, 
1688.” 

It was stated in the Tenth Report" that the exploration of this 
cave had been completed up to sixteen feet from its entrance, 
when it was suspended in order to proceed with Clinnick’s 
Gallery ; that the Granular, or less ancient, Stalagmitic Floor was 
found to be everywhere intact and continuous, and that the Crys- 
talline, or more ancient. Stalagmite lay beneath it; that the 
latter had been broken by some natural agency, and though in 
some cases the severed portions remained m siiUf in others they 
had been removed and were not always traceable ; that adjacent 
to the left wall of the cave a wedge-like layer of cave earth lay 
in its proper place between the stalagmites, and was six inches 
thick at the wall, but thinned out about a yard from it, beyond 
which the one floor lay immediately on the other. On resuming 
the exploration of the cave it was found that the state of the 
deposits continued to be the same up to thirty-four feet from the 
entrance, with the single exception that the broken blocks of 
crystalline stalagmite were never dislodged beyond being faulted 
to tbe extent of two or three inches. At and beyond the point 
just specified, traces of the earlier explorers were again met with 
in almost every part of the cave, but were found to be limited to 
the breaking up of the stalagmites and the subjacent deposit to 
the depth of twelve inches at most, A thin layer of typical 
cave earth extended throughout the entire chamber, and it was 
obvious that at the time when the deposition of the cave earth 
commenced the crystalline stalagmite did not exist as a con- 
tinuous sheet, for in considerable spaces the cave-earth lay 
- immediately on the breccia without any stalagmite between them, 
and it was not always easy to determine the exact junction of the 
two deposits. On the discovery of objects of interest at or near 
this doubtful junction, care was taken to record them as 
belonging to the “cave earth and breccia,” even though, from 
then: own characters, it was usually easy to refer them to their 
proper deposits and eras respectively. 

The Cave of Inscriptions was found to extend upwards of 
sixty feet from north-east to south-west, forty-five feet from south- 
east to north-west, and to be upwards of twenty feet high. 

Two “ finds ” only were met with in the Granular Stalagmitic 
Floor ; one consisting of a few bones, including a portion of a 
large humerus, whilst the other was a very small bone, probably 
of bat, with bits of charcoal and of coprolite, all lodged in the 
same hand specimen. 

The cave earth yielded four teeth of hymna, a few gnawed 
bones, coprolites on several occasions, and one flint flake. 

At and near the junction of the cave earth and breccia, where 
they were not separated by stalagmite, two right lower jaws and 
four loose teeth of hysena, thirty-eight teeth of bear, part of a 
jaw of fox, one incisor tooth of a small rodent, numerous bones 
and fiagments of bone, a somewhat large number of coprolites, 
and.c^ flint flake were met with. At least most of the ursine 
rem^ may be safely referred to the breccia, whilst all those of 


hyrena undoubtedly belong to the cave earth. One of the 
hyeena jaws just mentioned contains all its teeth except the inner 
incisor, but, as is commonly the case with lower jaws of the era 
of the cave earth, it has lost its lower border and condyles, and 
is much gnawed. The other jaw of hytena has lost the two 
inner incisor teeth and the condyles, and is slightly gnawed, but 
is othei-wise entire. 

There were found in the Breccia eighty-two teeth of bear — 
some of them in jaws or parts of jaws— two of lion, in a portion 
of right upper jaw, numerous bones and pieces of bone, including 
part of a skull and several other good specimens, and thirteen 
implements, flakes, and chips of flint and chert. The lion’s 
teeth (No. 6,518) are the last tw^o molars. The sockets of the 
canine tooth and of the small tooth immediately behind it still 
exist, and everything betokens an animal of great size. The 
specimen, to which a considerable quantity of the breccia still 
adheres, is peculiarly interesting as being found in a deposit in 
which careful methodical research, co'ntinued for years, had 
failed to detect any other osseous remains than those of bear, 
with but one exception, and that, as already stated, being also 
the lower jaw of a lion, found less than two months before. This 
interesting relic was met with on 31st December, with two teeth 
of bear, bones and fragments of bone, in the second foot-level of 
Breccia. No feline remains have been detected since that date. 

A few only of the flint and chert specimens require 
description : — 

No. 6,550 is an implement made out of a well-rolled chert 
nodule. It is somewhat semilunar in form, but broader at one 
end than the other, and measures about 4*4 inches in length, 

2 ’3 inches in greatest breadth, and 2*5 inches in greatest thick- 
ness, which it attains near the broader or butt-end. It has 
undergone a considerable amount of chipping, has been reduced 
to an irregular edge along the greater part of its perimeter, and 
is comparatively thin near the pointed end. It is very, but 
unequally, convex on both faces, each of which has a central 
ridge, and retains the original surface of the nodule over the 
whole of the butt-end, whence a trace of it extends along the 
central ridge of the less convex face to about an inch from the 
point. The portion of the surface which has been chipped is of 
a yellowish hue, derived, no doubt, from the matrix in which the 
specimen lay. This, however, is but a superficial stain, as there arc 
indications of an almost white colour within. This fine implement - 
was found 15th February, 1875, between the Hedges Boss and 
the left wall of the cave, thirty-six feet from its entrance, in the 
second foot-level below the surface, that is, in the uppermost 
foot-level of the Breccia, >nd having no other object of interest 
near it. 

No. 6,565 is a chert implement 37 inches long, 27 inches in 
greatest breadth, and 17 inches in greatest thickness, which it 
attains not far from its centre. It has unfortunately lost one of 
its extremities — apparently broken off whilst the tool was being 
made. It is very, perhaps equally, convex on each face, but 
the centres of convexity are not situated opposite one another ; 
and, though made from a nodule, not a flake, no part of the 
original surface remains. A considerable amount of work has 
been expended on it, and it has been reduced to an edge all 
round the perimeter except at the broken end. The marginal 
edge is neither keen nor regular, nor in the same continuous 
plane. There can be little doubt that it was intended to be a 
somewhat pointed ovoid tool, and that had it been perfected its-- 
form would have been more symmetrical than the breccia tools 
are usually, and its colour is whiter than that of most of the im- 
plements found in the same deposit. It was met with on 13 th 
April, 1875, in the second foot-level of the Breccia, without any 
other object of interest near it, forty-seven feet from the entrance 
of the Cave of Inscriptions. 

The earlier explorers had but imperfectly examined the ma- 
terial they dug up in this branch of the cavern. On taking it to 
the daylight, the committee found in it nineteen teeth of bear, 
twelve of fox, nine of hyoena, two of horse, and one of rhino- 
ceros; a large number of bones, numerous coprolites, a fragment 
of a marine shell, and six flakes and chips of flint. 

The exploration of this cave was completed ,011 14th Tune, 
1875, having occupied the labour of between eight and nine 
months. 

The following is a list of the specimens found in it iu undis- 
turbed ground, inclusive of those mentioned in the Tenth 
Report One bone of bat, a few other bones, a few patches of 
; coprolite, and a bit of charcoal, inthe Granular Stalagmite; twenty- 
seven teeth of hytena, several of them in jaws or parts of 
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eleven of bear, one of a small rodent, one jaw of fox, numerous 
bones and fragments of bone, of which six had been charred and 
a greater number gnawed, a large number of coprolites, and 
seven tools, flakes, and chips of flint, in the Cave Earth 5213 
teeth of bear, some of them in jaws or pieces of jaws, two of 
lion, in parts of upper jaw, and twenty implements and flakes of 
flint and chert. 

The Recess . — On completing the] exploration of the Cave 
of Inscriptions, operations were at once commenced in a Re- 
cess’' occupying its north-western comer, and which was ex- 
pected to lead to a new external entrance to the cavern. It 
extends in a north-westerly diiection for fully sixty feet, and is 
of sufficient width for a man to pass easily 5 beyond this its extent 
is consideiable, but at present it is too narrow for examination. Its 
floor is a thick sheet of the crystalline or more ancient stalagmite, 
and is abruptly truncated at the junction of the Recess with the 
Cave of Inscriptions. It rested on a thick mechanical accumu- 
lation, which is unmistakeable breccia, and reaches a higher 
level than elsewhere in the cavern, so far as is at present known. 
It was decided to leave intact the Stalagmitic Floor, and in fact 
to burrow under it ; but when the excavation had reached a 
distance of ten feet, the two walls were found to be so very 
nearly together as to render it necessary to abandon the work, or 
to break up the floor and proceed at a higher level. The former 
course was, though reluctantly, decided on. The only specimens 
found here were two teeth of bear, a few bones, and an unim- 
portant piece of flint. 

The Alcove . — A recess in the eastern wall of the Cave of 
Inscriptions, near the Hedges Boss, and which received the 
name of the “Alcove,” was next explored. When emptied it 
proved to be scarcely lofty enough for a man to stand erect, 
and ten feet in length and breadth, but divided into two compart- 
ments by a limestone partition extending nearly across it. Its 
exploration, which occupied three weeks, was rewarded with 
thirty-nine “finds ” of remains of mammals, including fifty-nine 
teeth of bear, several of them in portions of jaws ; sixteen of 
fox, all of them in portions of three lower jaws ; four of hyosna ; 
numerous bones, including several good specimens, though all 
of them more or less fragmentary ; and one coprolite. The 
teeth of hyccna, two of the jaws of fox, and the coprolite were 
met with in cave earth ; but the remaining jaw of fox (No. 6,619) 
was found in the bieccia. It was broken into two pieces, which 
were lying together and contained five teeth, and is the only 
known relic of the genus in this old deposit. The Alcove con- 
tained no trace of flint or chert 

The Great Oven , — A very long, narrow, and low tunnel 
opening out of the south-western comer of the Cave of Inscrip- 
tions has been termed the Great Oven.” Its exploration was 
begun July 27, 1875, or before the period at which 

this leport closes. It contains a thin layer of cave earth, and a 
deposit of breccia of unknown depth. The former has already 
yielded a few traces of hysena, and the latter a greater number of 
ursine remains. 

On studying the osseous remains found in the Breccia in the 
branches of the cavern explored during the last twelve months, 
the following prominent facts arrest attention : — Some of the 
teeth of bear are those of very old animals and worn almost 
to the fang. The jaws, though frequently broken, have^ never 
L lost their lower borders, as is almost uniformly the case with the 
g cave-earth specimens ; and none of the bones appear to have 
been gnawed. In no instance were the bones found lying in 
their anatomical relations, but different parts of the skeleton were 
often huddled confusedly together; thus, in No. 6,613, found in 
the Alcove, a canine tooth adheres to one side of the proximal 
end of a tibia, and a piece of jaw to another side. Some of the 
specimens have fretted surfaces, and appear to have been rolled 
by running water. Many of the bones were broken where they 
were finally lodged, and the parts, with little or no displacement, 
reunited with stalagmitic infiltration. Others appear to have 
been flattened, or more or less crushed, where they lay. Occa- 
sionally, in the same rock-like mass of breccia were found 
bones of very different colours, showing that mere colour is no 
test of age. 

Nor are the remains from the cave earth void of instruction. 
Up to the present time, wherever the cave eaxlh has been met 
with, there also have traces of the hyaena been found, either in 
the form of parts of his skeleton, or his coprolites, or bones 
scored with his teeth-marks, or jaws divested of their lower 
borders, or long bones broken after his well-known fashion. But 
tliough everywhere present in greater or lesser numbers, these 
trances became less and less plentiful with increased distance from 


the external entrances of the cavern, and were very few and 
far between ” in the chamber most remote from the entrances. 
"Whilst remains of the hysena were thus met with v/herever the 
cave earth occurred, they were accompanied in the interior by 
very few of his contempoiaries Thus, whilst the chambers adja- 
cent to the entrances contained teeth and bones of horse, rhino- 
ceros, deer (several species), bear, fox, elephant, ox, lion, wolf, 
and hare, as well as hyjena — the last being by far the most pre- 
valent — remains of the hycena alone have been found during the 
last twelve months. Nor is it without interest to note the 
branches of the cavern in which remains of the different forms 
just enumerated were last detected on the way to the Cave of 
Inscriptions. The liaie was not found anywhere in the western 
division of the cavern— that of which the Cave of Inscriptions 
is the innermost chamber ; the badger, wolf, and ox were re- 
presented in the “Charcoal Cave,” but not beyond it; and 
relics of horse, rhinoceros, deer, bear, fox, elephant, and lion 
did not appear beyond the Long Arcade. Finally, no traces 
of Machairodus have been met with since the incisor tooth, found 
July 29, 1872, and described in the Eighth Report, presented at 
Brighton. 


SCIENTIFIC SERIALS 

P 7 'occedings of the Berwickshire Naturalists' Field Club, voL vii. 
No. ii. — This earliest of Field Clubs continues to sustain the 
high reputation it has had from the beginning ; the present part 
of the Proceedings shows that the members continue to investi- 
gate diligently and to good purpose the natural history and anti- 
quities^of the interesting district which forms their field. Most 
of the papers are of real value, and the best service we can 
render the club and our readers is to give a list of them : — “ On 
supposed lake or river-terraces near Kelso,” by Mr. T. Craig; 
“ On Jedburgh Pears,” by Mr. James Tate ; “On the antiquity 
and history of some Border Pears by Mr. Jas, Hardy ; “ On 
evidences ot ice-action in Berwickshire,” by Mr. W. Stevenson ; 
“Ornithological notes,” by Mr. PI. Gibb; “On the value of 
the horse-chestnut [Adsctilus hippocastanuni) as a timber-tree in 
plantations,” by Mr. R. Carr-Ellison ; “ On Lepidoptera, taken 
mostly in 1874,” a list of captures by various members; “On 
the signification of some names of places in South Northumber- 
land,” by Mr. R. Carr-EUison; “On the occurrence of the 
Wild Cat in the border district,” by Mr, James Hardy ; “ A list 
of local plants and their localities,” by Mr. A. Brotherston ; “Or- 
nithological notes,” by Mr, R. Gray ; “ On iron and iron slag 
found at Worm Law and Yeavering,” by Mr. Jas. Hardy ; “ On 
some flint implements of prehistoric people in Berwickshire,’ 
by Mr. James Hardy, with some beautifully executed illustra- 
tions ; “A note on a specimen oi Arahis inrrita, discovered at 
Hainiug,” by Mr. A. H. Borthwick ; “ On ancient stone cysts 
and human remains discovered at Aycliffe House, near Ayton,” 
by Mr. J. Hardy, with an illustration ; “ On a bronze celt found 
at Linden,” by Mr. R. G. Balam, witli an illustration ; “ Some 
notes on the movements of migratory biids,” by Dr. Scott and 
Mr. Hardy; “Zoological notes,” by Messrs. Ferguson and 
Brotherston ; various mformation on local natural history, by 
Mr. Hardy ; “ On some of the birds of Lauderdale,” by Mr. A. 
Kelly; “List of A 7 'amidea and Phalattgidea, collected from 
Oct. 1871 to Dec. 1S74, in Berwickshire and Northumberland, 
by Mr. James Hardy,” by the Rev. O, P. Cambridge ; “ On 
Berwickshire insects,” by Mr. Plardy, who also has “ Contribu- 
tions to the entomology of the Cheviot Hills.” 

Third Report of the Wi^tchester College Natural History 
Society. — This report is altogether very encouraging ; it has, as 
the preface justly states, “ a real amount of active and intelligent 
life ” to record during the year. The members as a body seem 
to be really interested in the work of the Society, and the 
tendency of that work is evidently to train the members to be 
accurate observers and independent thinkers. In the preface 
considerable importance is rightly attached to the collection and 
exliibition of specimens at the meetings for examination and 
comment, especially with the view of encouraging the younger 
members to become intelligent collectors. The report con- 
tains a considerable number of papers, nearly all by present 
or past members, and these papers give evidence of real 
intelligence, honest study, and in some cases of original observa- 
tion. The first paper especially, that by W. A. Forbes, is highly 
creditable to its author ; G. L. Hawker’s, on Bio*geola^, shows 
considerable knowledge and not a little originaiEty of conception; 
the paper by N. M. Richardson also deservesattfeation. But indeed 



20 


NATURE 


[Nov. 4 , 1875 


llie papers as a whole are above the aveiage of those emanating 
from simnar societies. The lists of specimens in the various 
sections appended show that the members continue to do much 
practical work ; a botanical garden has also been opened in con- 
nection with the Society. 

Proceedings of the Baih N'ahiral Hhtory a nd^- Antiquarian 
Field Club, vol. iii. No. 2, 1875.— This part contains the fol- 
lowing papers on scientific subjects : — litotes on some railway 
sections near Bath, by the Rev. H. H. Winwood, F.G.S., with 
an illustration. — Studies and problems for Somersetshire geolo- 
gists, by M. H. B. Woodward, F.G.S. —There is an interesting 
address by the Rev. Preb. Scarth, on the results of modem 
archsological achievement, and a summary of Proceedings for 
the year iS 74 ~ 75 , hy the Secretary. 

Marf>holooisches Jahrhucli,—T^it first part of this new Journal of | 
Anatomy and Embryology, issued by Prof. Gegenbaur (see vol. xih | 
' p. 15) consists of about 200 pages, and has five double plates. Prof. 
Gegenbaur supplies an excellent introductory article on the posi- 
tion and signification of morphology. The succeeding sixty pages 
are occupied by an elaborate account, by Dr. Richard Hertwig, 
cf Fodophrya gemmipara, anew species of Acinetan, followed by 
an essay on the structure and systematic position of the Acinetre. 
The author identifies his species with one figured, but not deter- 
mined, by the late Mr. Alder in the “Annals of Natural History ” 
for 1851, p.426. Its nucleus is remarkable for having a number 
of irregular stellate branches, and its tentacles are differentiated 
into captorial and suctorial. After a review of the structure of 
Acinetce generally, Dr. Plertwig comes to the conclusion that a 
unicellular organism, covered with cilia, is the original form from 
which AcinetEB and Infusorians have sprung, but that it cannot 
yet be determined whether it possessed a cytostome, and thus 
was a true ciliated Infusorian, or whether it was provided with 
tentacles, and was intermediate between Ciliata and Acinetse. — 
The whole of the remainder (1x4 pages) of this part is occupied 
by a vety notable paper by Dr. Emil Rosenberg, on the develop- 
ment of the vertebral column and of the os centrale carpi of 
man. Pie sets before himself the problem, little touched 
hitherto, of the discovery of the steps by wdiich man may have 
developed from tlie nearest mammalian stock. Taking first the 
vertebral column, he sets forth the differences existing therein in 
the various Anthropomoiphse, and seeks to reconcile them with 
that of man. For instance, in tw'O genera, Troglodytes and 
Hylobates, there are tliirteen dorsal vertebroe, while in the Orang 
and in man there are only twelve. But Dr. Rosenberg has dis- 
covered in more than one human embryo an actual rib-rudiment 
on the X3th dorsal vertebra ; so that the homology of the 13th 
dorsal in man and Troglodytes is established. Another result 
that Dr, Rosenberg claims to have demonstrated from examina- 
tion of human embiyos is that a process of transformation goes on 
in the growth of the sacrum, by which vertebnn at the proximal 
end, with their costal elements, are assumed into the sacrum, 
while a corresponding number at the distal end undergo reduc- 
tion and are dismisssd into the caudal region. And this process, 
generalised, may be applied to each of the hinder regions of the 
vertebral columns. Thus in the history of development each 
lumbar vertebra in man is the result of a single transformation 
from the condition of a dorsal vertebra ; each sacral vertebra has 
previously passed through the lumbar stage ; while the caudal 
vertebios have been successively dorsal, lumbar, and sacral, 
before becoming caudal. This is necessarily but a very imper- 
fect sketch of the major subject of this paper, which is of very 
high interest. 


SOCIETIES AND ACADEMIES 
Paris 

Academy of Sciences, Oct. 26. — M. Frdmy in the 
chair. — In opening, he referred in feeling terms to the death 
of Sir Chas. Wheatstone. — M. !Milne-Ed wards presented the 
second part of the eleventh vol. of his woik on “ The Compara- 
tive Physiology and Anaioniy of IMen and Animals.” The fol- 
lowing other communications were made: — On employment of 
means in experimental physiology, apropos of the influence cf 
strippung the leaves off the beet, upon the production of sa.''- 
charine matter, by M. CJ. Bernard. M. Fremy made some 
remarks also on this subject. — On the carpellaiy theoiy, accoi'd- 
iag* to the Iridece (third pan), by M. Trecuk— On the dates of 
tall of meteorites, by M. Sainte-CZaire Deville. He finds an 
excessive fall of bodies on the I2lh, 13th, and 14th May; also 


something like a ten-days’ period, corresponding to periodical 
inequalities of temperature.— On the practical value of steam- 
injectors, by M. Ledieu. — Progress realised, in the question of 
making land, by employment of the rational method, and in 
determination of the daily working of chronometers, by M. de 
Magnac. The new method (he shows) renders navigation much 
more exact.— Magnetic observations on the island of St. Paul, in 
November and December 1874, by M. Caiin.— On the mosses 
of St. Paul and Amsterdam Islands, by M. Bcscherelle. — List of 
Lichens collected by M. de I’lsle, on St. Paul and Amstcnlam, 
and description of new species, by M. N3dander. — New .spectro- 
electric tube (modified fulgurator), by MM. Delachanal and 
Mermet. A small conical capillary tube is placed over the 
platinum electrode passing through the bottom of the larger 
tube ; through this the liquid rises and is illuminated by the 
I spark. — On the laws wdrich govern reaction with direct addition 
1 (contmued), by M. Markovnikoff.— The industry of nitrate of 
soda in South America, by M. L’Olivier. — Experimental re- 
searches on the mechanism of coagulation of blood in treatment 
of varices by simple isolation of veins, by M. Bergeron. —On tlic 
alterations produced in the vine by Phylloxera vastatrix, by M. 
Max. Cornu. — Conservation of food stuffs, by M. Reynoss.— M. 
de Carvalho presented a note on the properties of air subjected 
to passage of an induction current. — M. Delauney on a “ solar 
concentrator,” apropos of M. Mouchot’s paper. — M. Pertinset on 
a project of exploration of Terra del Fuego. — The Minister 
for the Navy and Colonies communicated part of a report 
from the Governor of Martinique on the earthquake there ' 
.from ryth to 25i.h September, and magnetic phenomena accom- 
panying it. M. Saiiitc-Claire Deville said M. Duvignan had 
■written him from Guadeloupe that none of the Martinique 
shocks had been felt there. — Observations of the planet (149) 
discovered by M. Perrotin at Toulouse (sent by M. Leverrier). 
— Experiments made on. Gcissler tubes with the chloride of 
silver pile formerly described, by MM. Warren De la Rue 
and Muller. — On spiral nebula?, by M. Plante. He shows how 
a cloud of metallic matter detached from the electrode by an 
electric current of high tension, in a liquid, assumes a gyratory 
movement when acted on by a magnet ; and supposes the form 
of spiral nebulm may thus be due to strongly magnetic celestial 
bodies in their neighbourhood. — On the hydrological map of 
the department of’ Seine-et-Mamc, by M. Delesse.-— M. ^De- 
ganli^re presented a note on the noise which accompanies or 
precedes the fall of hail. 
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THURSDAY, NOVEMBER ii, 1875 


SEVENTH REPORT OF THE SCIENCE 
COMMISSION 

'T'’HE present Report deals with the University of 
-L London, the Universities of Scotland, the Uni- 
versity of Dublin and Trinity College, and the Queen’s 
University in Ireland. With regard to the University of 
London the Commission has few suggestions to make, 
though it is of opinion that the Matriculation Exami- 
nation would have a still higher value than it has 
if a Practical Examination could be instituted in connec- 
tion therewith. The enforcement of a practical test 
would accelerate the introduction of practical work into 
school teaching, and would thus exert a very favourable 
influence on the Progress of Scientific Education.” 

The Commission is also of opinion that the University 
of London should follow the example of the University of 
Edinburgh, and award the degree of D.Bc. only to those 
who have given proofs of the desire and capacity to make 
some addition to scientific knowledge. 

The greater portion of this Report refers to the Univer- 
sities of Scotland. The Report begins by referring to the 
inquiry conducted by the Commissioners appointed under 
the Universities (Scotland) Act of 1858, and to the 
reforms instituted by them. The recommendations made 
by this Commission were, however, controlled by the fact 
that the sum to be provided by Parliament to carry them 
out would not exceed io,oco/. a year. The Universities 
Commission kept very much, therefore, to the old lines, 
making classical learning the foundation of a University 
course, and prescribing for graduation in arts, a course 
extending over four winter sessions, and including 
“ attendance on the Classes of Humanity, Greek, Mathe- 
matics, Logic, Moral Philosophy, and Natural Philo- 
sophy : ” .and, in addition to these, “ attendance on a 
course of English Literature,” which previously had not 
been required m any Scottish University except that of 
Edinburgh. 

The Commission observes with satisfaction that in the 
Scotch Graduation Examination it is clearly recognised 
that a fair training both in literature and in science is the 
\ best basis for further advances in either the one direction 
'or the other. They suggest, however, that the student 
1 should be allowed to show the required proficiency, 
’^whether in science or literature, by passing an examina- 
' tion at such a period in his University career as will 
enable him, in the latter part of his academical course, to 
^devote his attention systematically to a particular group 
of subjects. 

In referring to the examinations for the degrees of 
Bachelor and Doctor of Science, the Report states that 
recently a regulation has been made at Edinburgh that 
, each candidate for the degree of D.Sc. must submit a thesis 
containing “ some original researches on the subject of 
his intended examination, and such thesis must be 
approved before the candidate is allowed to proceed in 
his examination.” It seems quite astonishing that this, 
which has for generations been the rule on the Continent, 
has not been done in all our Universities long ago. De- 
jgrees of an essentially similar kind have been instituted 
1^ Glasgow. 
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The most important part of the Report on the Scottish 
Universities is concerned with the deficiencies in respect 
to assistants and apparatus. In some cases the rooms 
are not at all adapted to the kind of teaching that must 
be carried on in them. The laboratory accommodation, 
is throughout glaringly deficient, and ill-adapted for 
practical work. Indeed, if we except Glasgow, where 
new buildings have recently been erected, practical 
teaching can scarcely be said to exist, and now that 
it has come to occupy so large a space in the higher 
education, it is not to be wondered at that the scientific 
professors feel completely hampered in carrying on their 
work. Happily, in the case of Edinburgh this state of 
matters is likely soon to be remedied ; So, 000/. have been 
already subscribed to build a new medical school, so as 
to leave the present buildings for the other departments 
of the University. 

With regard to assistants, all the Universities are 
also miserably deficient, the deficiencies being attribu- 
table to the inadequacy of their resources. There are 
certain funds available for assistants to the scientific as 
well as to the other professors, but these are so scanty 
that in some cases the science professors have to provide 
additional assistants out of their by no means munificent 
incomes. The apparatus also, in connection with the 
scientific chairs, is discreditable to the Universities and 
quite inadequate to the modern requirements of scientific 
teaching. 

In the case of the Universities of Edinburgh, Glasgow, 
and St. Andrews, the Commissioners recommend that 
Government augment their grant sufficiently to enable 
the Universities to increase the number, and, in some 
cases, the emoluments of assistants ; to make more 
ample provision of apparatus for teaching ; and to revise 
the salaries of the scientific professors. 

In the case of Edinburgh it is recommended that such 
assistance be given, both in the form of a capital sum in 
aid of a scheme of extension, and of an annual grants 

The Report also deals shortly with the Andersonian 
Institute, or Anderson University ” of Glasgow, founded 
under the will of John Anderson, Professor of Natural 
Philosophy in Glasgow University towards the close of 
last century. There is no doubt it does good work among 
those who cannot afford a regular University education ; 
many students in Arts and Medicine get their education 
here. It has been suggested that this Institute receive a 
charter, but the Commissioners wisely decline to support 
such a suggestion. 

A movement was set on foot some time ago to establish 
a Science School at Dundee, about twelve miles from 
St. Andrews, across the Firth of Tay, which is beii^ 
bridged for a railway. The Commissiotiers, however, 
cannot recommend any scheme which wotdd involve the 
St. Andrews professors travelling to and from Dundee to 
teach, or which would remove the scientific chair to that' 
town. 

For some reason the University of Aberdeen 
dined to avail itself of the opportunities 
tendering evidence before the Commission.* 

With regard to the two Irish t 
Dublin and the Queen’s University, 
report very favourably on the 
in these two institutioiis* 
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In the Dublin University there are thirty-three fellow- 
ships, which are tenable for life, irrespective of the restric- 
tion of celibacy, and are now open to all without 
distinction of creed. The Commissioners think that it 
would be very desirable that in the election to Fellow- 
ships important original research should be regarded as 
a substantial element of merit. 

The nature of the constitution of the Queen’s University 
Ireland, and its three colleges at Belfast, Cork, and Galway, 
is well known. The education to be obtained at these 
colleges is fairly complete, both on the scientific and 
literary side, and the examinations imposed by the Uni- 
versity are such as to make its degrees of real value. 

The evidence shows that the appliances for teaching 
are in some respects insufficient, and that there is a serious 
deficiency of funds for maintaining the efficiency of the 
Queen’s Colleges in this respect. The Report concludes 
and recommends as follows with regard to the Queen’s 
•University in Ireland 

In founding the Queen’s Colleges, the State did not 
adopt the principle of assisting and stimulating local 
efforts, and if we except the exhibitions and prizes, to 
which reference has been already made, as having been 
provided by public subscription, and a few other exhibi- 
tions which have been founded at Belfast, no voluntary 
contributions have been received by them. They are 
institutions for which the State has 'made itself respon- 
sible, and in which, as part of a University system, a 
complete scientific training is implied. 

^ “ As we think it ot great importance that the sanc- 
tion of the State should not be given to the teaching of 
science on a scale inadequate to ensure its efficiency, we 
recommend ( i) That an increased annual grant be made to 
the Queen’s Colleges for the purpose of providing assis- 
tants, apparatus, and the other necessary appliances of 
practical scientific teaching. We further recommend (2) 
that the Professorship of Natural History in the Queen’s 
College, Belfast, be separated from that of Geology and 
Mineralogy.” 

The general conclusion reached, then, in this Seventh 
Report is that it would take very little to make London 
' University nearly perfect as an examining and degree- 
granting body ; that Dublin University is in a healthy 
condition, and by a little amendment in the subjects of 
examination for her Scholarships and Fellowships, she 
might be an example to her sister Universities in Eng- 
I land i that the Queen’s University, Ireland, and the four 
Scottish Universities are all working in the right lines? 
and that what they mainly require in order that they may 
develop into perfectly efficient teaching bodies, so far as 
science is concerned, are funds to provide the necessary 
men, buildings, and apparatus. No doubt the recom^ 
mendations of the Commissioners in reference to these 
and other matters will receive serious attention in the 
proper quarter. 


HERAIANN'^S ELEMENTS OF HUMAN 
PHYSIOLOGY 

Elements of Human Physiology, By D. L. Hermann, 
Professor of Physiology at the University of Zurich. 
Translatea oy Arthur Gamgee, M.D., F.R.S. (London : 
Smith, Elder, and Co., 1875.) 

TpOR a considerable time a first-class work on the 
Elements of Physiology in our own language has 
been a desideratum. The bulky Handbook by Carpenter 


was framed in a nearly bygone era of the science ; Kirkes’ 
smaller volume is under a similar disadvantage ; Huxley’s 
excellent little book does not appeal to others than be- 
ginners, and the “ Handbook to the Physiological Labo- 
ratory,” by Drs. Sanderson, Foster, Brunton, and Klein, 
was never intended to fill the place of a manual. Dr. 
Gamgee steps forward to fill the gap with a carefully 
conducted and excellent translation of the fifth edition of 
Prof. Plermann’s deservedly esteemed ‘‘Elements of 
Physiology,” a work unequalled in the care which has 
been bestowed on the collecting and balancing of the 
investigations of authors from all quarters, as well as in 
its general construction and inherent unity of design. 

Dr. Gamgee tells us, “ After much hesitation and many 
doubts I decided not to annotate the text, for had ex- 
planatory notes, of the nature of commentaries with 
illustrations, been added to it, as I once intended, its 
appearance would have been still further delayed, and 
the work would have been materially altered in character 
— it would have ceased to have been Hermann’s Phy- 
siology,” We have a sufficiently high estimation of Dr. 
Gamgee’s ability to think that the English^reading public 
are the sufferers from his change of determination. The 
work being Hermann’s therefore, and not in any way 
Gamgee’s, except as far as the translation is concerned, 
our remarks apply only to the former. 

The subject is treated in four sections, or parts. The 
first is entitled “The Exchanges of the Matter of the 
Organism^” ; the second, “ The Activities or Energies of 
the Body”; the third, “ The Liberating Apparatus ; the 
Nervous System ” ; and the last, “ Origin, Development, 
and Death of the Organism.” As in most works on 
general subjects written by authors with any special pre- 
dilections, the space devoted to the different functions is 
not quite that which would suggest itself to the unbiassed 
reader. As an instance of this in the present case wo 
may refer to the fact that the account of the organ of 
sight alone occupies more than one-eighth of the volume, 
and nearly three times as much space as that devoted to 
the circulation of the blood. 

The first part treats of the chemical constituents of the 
human body, the^ blood, and the circulation. The most 
advanced method of notation is adopted, and Baeyer’s 
observations on the relations of uric acid are incor- 
porated. 

In the chapter on the blood we find one section devoted 
to the death of that fluid, the expression being employed 
to indicate those effects which follow its withdrawal from 
the influence of the walls of the living vessels. With 
reference to the movement of the blood in the circulatory 
system, we cannot help feeling that there is considerably 
more that might have been said about it with advantage, 
and that it might have been treated in a more connected 
and precise manner. Too much stress is laid on the 
aspiratory power of the thorax,, which is assumed to be 
so continuous that “an ordinary expiration merely removes 
the inspiratory increase of the negative pressure.” The 
duration of the systole of the ventricles of the heart 
is'said not to vary with differences in the pulse-rate, 
according to the observations of Donders, which have 
been since shown to be incorrect. We are also led, in- 
coiTectly, to infer that the blood-pressure in the ventrL 
cles at the end of the diastole is a negative one ; that 
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force of gravity gis one of those which aids the ciiculation ; 
that “ all those vessels which carry blood to a capillary 
system are called arteries ; that in “ scaly amphibia ” — 
by which we assume reptiles are meant — the two ventricles 
always communicate, which is not true as far as the cro- 
codiles and alligators are concerned ; and that the heart of 
a warm-blooded animal, removed from the body, will 
continue to beat “ so long as a supply of oxygenated iDlood 
is provided.” 

The term secretion ” in its widest sense is said to 
denote all those processes in which substances quit the 
blood ill an altered or unaltered condition.” This involves 
the inclusion of that simple nutritive diffusion into tissues 
which results in the origin and growth of bone, cartilage, 
&c . ; an unnecessary complication, we cannot help think- 
ing, and one apt to mislead. When it is stated that 
“ nothing is known about the formation and regeneration 
of bone-tissue, except the morphological appearances 
presented in the various stages,” justice is not done to Dr. 
Beale’s most ingenious and highly probable explanation of 
the process by which it conies into existence. 

The second portion of the work discusses the energetic 
relations of the body. Parts give indications of having 
been evolved from the author’s inner consciousness, when 
he might have appealed to sound fact. On the whole we 
prefer the way in which the subject is treated in Dr. 
Pavy’s excellent work on “ Food.” Prof. Flermann’s 
theory of muscular contractility, based entirely on 
slender analogies, does not impress itself on our atten- 
tion more than does the not less satisfactory one of Dr. 
Radcliffe. 

The liberating ” or “ discharging ” apparatus, in other 
words the nervous system, occupies the third section of 
the work. As our knowledge of the nerves is very super- 
ficial, remarks the author, it must suffice to establish 
empirically the conditions which increase, diminish, or 
destroy irritability. This is done in a most exhaustive 
and excellent manner. Prof. Hermann regards the 
phenomenon of electrotonus as an effect of contact, the 
contents of nerve-tubes which are dying or in activity 
being negative to the contents of nerve-tubes which are 
living and at rest. The chapters on special sense will 
be read with particular interest, from the masterly manner 
in which they are written. Why so much space is 
devoted to the horopter, a surface the physical relations 
of which are as much connected with stereoscopic photo- 
graph cameras and double magic lanterns as with eyes, 
we do not know, ' With regard to the author’s ideas on 
the recent views promulgated by Hitzig, Fritsch, Noth- 
nagel, and Ferrier, we will quote his own words. ^^The 
movements which have recently been induced by elec- 
trical stimulation, since they do not occur after mechanical 
or chemical stimulation, may very well be set down to 
the irritation of more deeply seated regions, for the latter 
are unavoidably exposed to the diffusion of currents. 
, ... No results as to the nature and distribution of the 
functions of the cortex, even of the value of approxima- 
tions, can be deduced from these experiments.” 

In the fourth section of the work a short account is 
given of the development of the embryo, not detailed 
‘ enough to be of much service, except to the initiated. 

This rapid glance at the contents of Prof. Hermann’s 


work indicates that it adopts a method of treatment that 
is more modern than most. In perusing it in detail the 
incoiporation of the results arrived at in all directions by 
physiologists during the last twenty years, mabes its 
value still further apparent. The many conflicting state- 
ments which have sometimes to be made, without any 
explanation being given, leave several questions without 
any definite answei. Such must for some time be the case 
in a science so young as physiology. The'aulhorities for 
the different statements introduced are given in every case 
where there might be any doubt, and the book would 
have been still further serviceable if references had been 
introduced to the publications in which the results are 
described, as well as to the author’s name. Many, in 
looking through the work, will feel that much of the 
method and many of the phenomena there explained, 
which, although they have not made their way into our 
text-books, have been current in the oral tradition of 
physiological circles ; they must remember that a con- 
siderable amount of capital has been made out of foreign 
investigations by those who have done little more than 
dole them out in a different language from that in which 
they originally appeared. . 

The arduous task of translation has been most con- 
scientiously performed by Dr. Gamgee, who has evidently 
weighed, carefully and acutely, the unavoidably difficult 
forms of expression employed, many necessarily quite 
; new on account of the novelty of the conceptions deve- 
I loped. Taking for example the word Schwellenwerth ” 
as employed with reference to Fechner’s psycho-physical 
law which is shortly explained ; at the suggestion of Dr. 
Sanderson it has been translated “ liminal intensity,” an 
expression which does not at first sight explain itself, as 
does initial intensity,” the rendering which first occurred 
to Dr. Gamgee. In physics initial ” is employed of 
velocities, and we are not sure that any other term was 
necessary. 

In conclusion, there is no doubt that the appearance of 
this work has greatly reduced the need, at the present 
time, for any other treatise on the Elements of Physiology. 


WHITE CONQUEST 

White Conquest. By William Hepworth Dixon. Two 
vols. (London : Chatto and Windus, 1876.) 

A/T R. DIXON has been again in America, this time 
i to collect evidences of the struggle between the 
races that is being waged on that wide battle-field. 
Although his method of treating the subject is not such 
as, quite to bring his work within the critical sphere 
of Nature, and although the author makes no attempt 
to treat his subject scientifically, still even the scien- 
tific reader, the student of ethnology or' of the charac- 
teristics |of the various races of men, and he who takes an 
interest in the struggle for existence wherever it is being 
carried on, will find much in Mr. Dixon’s striking pic- 
tures well fitted both to interest and instruct. It is n-oti 
in our province to criticise the quality of the artistic 
element in the work, but about its fascination there can 
be no doubt. Of course the work is one-sided. We do 
not use the term by way of depreciation^ in its literal 
sense, Mr, Dixon’s aim is to represent, by means of a 
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In the Dublin University there are thirty- three fellow- 
ships, which are tenable for life, irrespective of the restric- 
tion of celibacy, and are now open to all without 
distinction of creed. The Commissioners think -that it 
would be very desirable that in the election to Fellow- 
ships important original research should be regarded as 
a substantial element of merit. 

The nature of the constitution of the Queen’s University 
Ireland, and its three colleges at Belfast, "Cork, and Galway’ 
is well known. The education to be obtained at these 
colleges is fairly complete, both on the scientific and 
literary side, and the examinations imposed by the Uni- 
versity are such as to make its degrees of real value. 

The evidence shows that the appliances for teaching 
are in some respects insufficient, and that there is a serious 
deficiency of funds for maintaining the efficiency of the 
Queen’s Colleges in this respect The Report concludes 
and recommends as follows with regard to the Queen’s 
•University in Ireland 

‘‘ In founding the Queen’s Colleges, the State did not 
adopt the principle of assisting and stimulating local 
efiorts, and if we except the exhibitions and priaes, to 
which reference has been already made, as having been 
provided by public subscription, and a few other exhibi- 
tions which have been founded at Belfast, no voluntary 
contributions have been received bv them, Thev are 
institutions for w^hich the State has made itself respon- 
sible, and in which, as part of a University system, a 
complete scientific training is implied. 

^ “ As we think it ot great importance that the sanc- 
tion of the State should not be given to the teaching of 
science on a scale inadequate to ensure its efficiency, we 
recommend (i) That an increased annual grant be made to 
the Queen’s Colleges for the purpose of providing assis- 
tants, apparatus, and the other necessary appliances of 
j^actical scientific teaching. We further recommend (2) 
^at the Professorship of Natural History in the Queen’s 
College, Belfast, be separated from that of Geology and 
Mineralogy,” 

The general conclusion reached, then, in this Seventh 
Report is that it would lake very little to make London 
University nearly perfect as an examining and degree- 
granting body ; that Dublin University is in a healthy 
condition, and by a little amendment in the subjects of 
examination for her Scholarships and Fellowships, she 
might be an example to her sister Universities in Eng- 
land ; that the Queen’s University, Ireland, and the four 
Scottish Universities are all working in the right lines, 
and that what they mainly require in order that they may 
develop into perfectly efficient teaching bodies, so far as 
science is concerned, are funds to provide the necessary 
men, buildings, and apparatus. No doubt the recom*- 
mendations of the Commissioners in reference to these 
and other matters will receive serious attention in the 
proper quarter. 


HERMANN'S ELEMENTS OF HUMAN 
PHYSIOLOGY 

EIcnunisof Human Physiology. By D. L, Hermann 
Professor of Physiology at the University of Zurich! 
Transiatea oy Arthur Gamgee, M.D., F.R,S. (London : 
Smith, Elder, and Co., 1875.) 

"pOR a considerable time a first-class work on the 
Elements of Physiology in our own language has 
been a desideratum. The bulky Handbook by Carpenter 


was framed in a nearly bygone era of the science ; Kirkes’ 
smaller volume is under a similar disadvantage ; Huxley’s 
excellent little hook does not appeal to others than be- 
ginners, and the Handbook to the Physiological Labo- 
ratory,” by Drs. Sanderson, Foster, Brunton, and Klein, 
was never intended to fill the place of a manual. Dr. 
Gamgee steps forward to fill the gap with a carefully 
conducted and excellent translation of the fifth edition of 
Prof. Hermann’s deservedly esteemed “Elements of 
Physiology,” a work unequalled in the care which has 
been bestowed on the collecting and balancing of the 
investigations of authors from all quarters, as well as in 
its general construction and inherent unity of design?. . 

Dr. Gamgee tells us, “ After much hesitation and man>^ 
doubts I decided not to annotate the text, for had ex-^ 
planatory notes, of the nature of commentaries with 
illustrations, been added to it, as I once intended, its 
appearance would have been still further delayed, and 
the work would have been materially altered in character 
— it would have ceased to have been Hermann’s Phy- 
siology.” We have a sufficiently high estimation of Dr, 
Gamgee’s ability to think that the English^reading public 
are the sufferers from his change of determination. The 
work being Hermann’s therefore, and not in any way 
Gamgee’s, except as far as the translation is concerned, 
our remarks apply only to the former. 

The subject is treated in four sections, or parts. The 
first is entitled “ The Exchanges of the Matter of the 
Organism'/’ ; the second, “ The Activities or Energies of 
the Body”; the third, “ The Liberating Apparatus ; the 
Nervous System”; and the last, “ Origin, Development,, 
and Death of the Organism.” As in most works on 
general subjects written by authors with any special pre- 
dilections, the space devoted to the different functions is 
not quite that which would suggest itself to the unbiassed 
reader. As an instance of this in the present case wc 
may refer to the fact that the account of the organ of 
sight alone occupies more than one-eighth of the volume 
and nearly three times as much space as that devoted to 
the circulation of the blood. 

The first part treats of the chemical constituentt-ofifie' 
human body, the. blood, and the circulation. The most 
advanced method of notation is adopted, and Baeyer’s 
observations on the relations of uric acid are incor- 
porated. 

In the chapter on the blood we find one section devoted 
to the death of that fluid, the expression being employed 
to indicate those effects which follow its withdrawal froxni 
the influence of the walls of the living vessels. With 
reference to the movement of the blood in the circulatory 
system, we cannot help feeling that there is considerably 
more that might have been said about it with advantage, 
and that it might have been treated in a more connected 
and. precise manner. Too much stress is laid on the 
aspiratory power of the thorax, which is assumed to be 
so continuous that “an ordinary expiration merely remova 
the inspiratory increase of the negative pressure.” The 
duration of the systole of the ventricles of the heart 
is- said not to vary with differences in the pulse-rat(^ 
according to the observations of Donders, which havt, 
been since shown to be incorrect. We are also led in 
coiTectly, to infer that the blood-pressure in thevektrb 
cles at the end of the diastole is a negative one ; that 
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force of gravitygis one of those which aids the circulation ; 
that “ all those vessels which carry blood to a capillary 
system are called arteries ; ” that in scaly amphibia 
by which we assume reptiles are meant — the two ventricles 
always communicate, which is not true as far as the cro- 
codiles and alligators are concerned ; and that the heart of 
a warm-blooded animal, removed from the body, will 
continue to beat so long as a supply of oxygenated blood 
is provided.” 

The term secretion ” in its widest sense is said to 
denote all those processes in which substances quit the 
blood in an altered or unaltered condition.” This involves 
the inclusion of that simple nutritive diffusion into tissues 
which results in the origin and growth of bone, cartilage, 
&c, ; an unnecessary complication, we cannot help think- 
ing, and one apt to mislead. When it is stated that 
“ nothing is known about the formation and regeneration 
of bone-tissue, except the morphological appearances 
presented in the various stages,” justice is not done to Dr. 
BeaVs most ingenious and highly probable explanation of 
the process by which it comes into existence. 

The second portion of the work discusses the energetic 
relations of the body. Parts give indications of having 
been evolved from the author’s inner consciousness, when 
he might have appealed to sound fact On the whole we 
prefer the way in which the subject is treated in Dr. I 
Pavy’s excellent work on “ Food.” Prof. Hermann’s 
theory of muscular contractility, based entirely on 
slender analogies, does not impress itself on our atten- 
tion more than does the not less satisfactory one of Dr. 
Radcliffe. 

The liberating ” or “ discharging ” apparatus, in other 
words the nervous system, occupies the third section of 
the work. As our knowledge of the nerves is very super- 
ficial, remarks the author, it must suffice to establish 
empirically the conditions .which increase, diminish, or 
destroy irritability. This is done in a most exhaustive 
and excellent manner. Prof. Hermann regards the 
phenomenon of electrotonus as an effect of contact, the 
contents of nerve-tubes which are dying or in activity 
being negative to the contents of nerve-tubes which are 
living and at rest. The chapters on special sense will 
be read with particular interest, from the masterly manner 
in which they are written. Why so much space is 
devoted to the horopter, a surface the physical relations 
of which are as much connected with stereoscopic photo- 
graph cameras and double magic lanterns as with eyes, 
we do not know. With regard to the author’s ideas on 
the recent views promulgated by Hitzig, Fritsch, Noth- 
nagel, and Ferrier, we will quote his own words. ^^The 
movements which have recently been induced by elec- 
trical stimulation, since they do not occur after mechanical 
or chemical stimulation, may very well be set down to 
the irritation of more deeply seated regions, for the latter 
are unavoidably exposed to the diffusion of currents. 
.... No results as to the nature and distribution of the 
functions of the cortex, even of the value of approxima- 
tions, can be deduced from these experiments.” 

In the fourth section of the work a short account is 
given of the development of the embryo, not detailed 
enough to be of much service, except to the initiated. 

This rapid glance at the contents of Prof. Hermann’s 


work indicates that it adopts a method of treatment that 
is more modem than most. In perusing it in detail the 
incorporation of the results arrived at in all directions by 
physiologists during the last twenty years, makes its 
value still further apparent. The many conflicting state- 
ments which have sometimes to be made, without any 
explanation being given, leave several questions without 
any definite answer. Such must for some time be the case 
in a science so young as physiology. The>uthorities for 
the different statements introduced are given in every case 
where there might be any doubt, and the book would 
have been still further serviceable if references had been 
introduced to the publications in which the results are 
described, as well as to the author’s name. Many, in 
looking through the work, will feel that much of the 
method and many of the phenomena there explained, 
which, although they have not made their way into our 
text-books, have been current in the oral tradition of 
physiological circles ; they must remember that a con- 
siderable amount of capital has been made out of foreign- 
investigations by those who have done little more than 
dole them out in a different language from that in which 
they originally appeared. \ 

The arduous task of translation has been most con- 
scientiously performed by Dr. Gamgee, who has evidently 
weighed, carefully and acutely, the unavoidably difficult 
forms of expression employed, many necessarily quite 
new on account of the novelty of the conceptions deve- 
loped. Taking for example the word Schwellenwerth,” 
as employed with reference to Fechner’s psycho-physical 
law which is shortly explained ; at the suggestion of Dr. 
Sanderson it has been translated liminal intensity,” an 
expression which does not at first sight explain itself, as 
does initial intensity,” the rendering which hrst occurred 
to Dr. Gamgee. In physics initial ” is employed of 
velocities, and we are not sure that any other term was 
necessary. 

In conclusion, there is no doubt that the appearance of 
this work has greatly reduced the need, at the present 
time, for any other treatise on the Elements of Physiology. 


WHITE CONQUEST 

White ConqiicsU By William Hep worth Dixon. Two 
vols, (London ; Chatto and Windus, 1876.) 

M r. DIXON has been again in America, this time 
to collect evidences of the struggle between the 
races that is being waged on that wide battle-field. 
Although his method of treating the subject is not such 
as^ quite to bring his work within the critical sphere 
of Nature, and although the author makes no attempt 
to treat his subject scientifically, still even the scien- 
tific reader, the student of ethnology or' of the charac- 
teristics fof the various races of men, and he who takes an 
interest in the struggle for existence wherever it is being 
carried on, will find much in Mr. Dixon’s striking. pi‘c- 
tures weU fitted both to interest and instruct It • is not | 
in our province to criticise the quality of the ^artistic! 
element in .the work, but about its fascination thare can * 
be no doubt Of course the work is one-sidei We do 
not use the term by way of depreciation in its literal 
sense. Mr. Dixon’s aim is to. repyeiMaaEt; by means of a 
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series of sharply outlined and brilliant pictures, the most 
prominent and often the most unpleasant features of the 
great struggle out of which it is evident the white race 
must come victorious. 

The regions with which the work is mainly concerned 
are the Pacific States, especially California, and also 
the States on the Gulf. In the West, especially, the fight 
is a regular vielee between white men, red men, black 
men, and yellow men. Very striking indeed is Mr. 
Dixon's account of the means by which the Chinese are 
rapidly asserting for themselves a place of the first im- 
portance in and around San Francisco, '.notwithstanding the 
disgusting and degrading habits of the majority of them* 

When the heat of the struggle is over, when the country 
is again sufEciently populated, and the people have settled 
down to a life of steady progress, what will be their cha- 
racteristics, physical, intellectual, and moral? It is an 
interesting question, an intricate problem, which we fear 
it would be difficult to work out beforehand. In a recent 
number we referred to the valuable paper by Prof. Wilson, 
of Toronto, detailing his obser^^ations on the relations 
between the whites and the Indians, especially in Canada. 
‘His conclusion is, that in accounting for the 'disappear- 
ance of the American Indian, too much prominence has 
been given to extermination and too little to absorption. 
He produces data to shovr that a very considerable 
amount of red blood has been absorbed by the white 
intruders, and that aboriginal traces are to be found 
widespread among all classes of society. Moreover, that 
it is difficult to jSnd a pure Indian, and that the half- 
breeds who now mainly represent the old proprietors of 
the soil have excellent stuff in them, and are being con- 
strained gradually to settle down to a civilised life. The 
conclusion is, that in the end a homogeneous race will 
result, having no doubt large white characteristics, but at 
the same time showing unmistakeable marks of a red 
ancestry. 

Where one race intrudes itself forcibly into a country 
already populated, and has to fight its way to find a place 
for itself, this mixture is inevitable ; the men 'who do 
this rough work cannot as a rule take their own 
women with them. Some of the most impressive 
pictures in Mr. Dixon's work are connected with this 
'subject, and show how inevitable it is that under the 
circumstances alluded to, a large half-breed population 
must arise. We are sorry to see, however, that Mr. Dixon 
j does not speak so well of the half-breeds as Prof, Wilson 
does, though this may arise from the fact that those of 
Canada have as a rule more white blood than red in their * 
veins. In the end, which approaches with accelerating 
speed, when homogeneity is attdned, the United States 
will be populated by a race of very mixed blood indeed, 
though it is evident to everyone but a pessimist, that the 
brain and sinew and muscle which dominate in the 
Old World will, both in quality and quantity, in intension 
and extension, to use logical terms, bear the sway on the 
other side of the water. The great stumbling-block in 
this^ as in other respects, in America, is the Negro, the 
“ culled gemm'n,” as he now calls himself. Extermi- 
nation does not appear likely to be his fate, and “ ab- 
sorption " in his case seems a mighty long way off. 

Two of the most interesting chapters in Mr. Dixon's 
works refer to education in America, and will somewhat 


surprise those who fancy that America has a system of 
education as thorough and uncompromising as that of 
Germany. While Mr. Dixon has evidently presented here 
almost exclusivelyjthe dark side of the education question 
in America, there is no withstanding his'statistics. Still, aU 
things considered, especially looking at the heterogeneous 
population, ever largely increasing from the outside, with 
which American educationists have to deal, both the 
extent and the quality of education in the United States 
do the citizens infinite credit. 

While, we repeat, Mr. Dixon's work makes no preten- 
sions to be scientific, still we are grateful to him for 
bringing before us so brilliant and attractive a series of 
pictures of a struggle which is indeed only the continua- 
tion, further westwards, of that which was begun far back 
in prehistoric times by the ancestors of those whites who at 
present seem likely to be victors and lords all the world 
over. We fear that after all, however much we may 
plume ourselves on our superior culture and advanced 
civilisation, might is still with us, as with our predecessors, 
right; and perhaps after all, both on scientific and humani- 
tarian grounds, it is only right that it should be so. 


OUR BOOK SHELF 

Elejjientary Analytical Geoinetty. By the Rev. T. G 
Vyvyan. (London : George Bell and Sons, 1875.) 
Conic Sections treated Geoinetrically. By W. H. Besant, 
F.R.S. (Same publishers.) 

-There is little calling for special notice in Mr. Vyvyan's 
work.^ The fact of its having reached a third edition is a 
clear indication that it has met with acceptance. New 
chapters have been added on focal properties of conics 
and on abridged notation and trilinear co-ordinates ; the 
central coiiics are discussed together ; and the chapter 
on the general equation has been enlarged. There is a 
good selection of exercises. The work is reduced in 
price, and now forms one of the publishers' series of 
Cambridge School and College Text Books. 

The new matter in this second edition of Mr. Besant's 
Conics" is confined to little more than two articles. 
The en'ata pf the first edition have been carefully 
removed, and we have detected only some half-dozen 
simple typographical mistakes. Between thirty and forty 
new examples have been added. We notice that in con- 
sequence of a few slight alterations, in some four or five 
cases, the same figures come on to opposite pages, a fact 
easily accounted for when we know that the work is now 
in its second edition. 

_ We presume that though Mr. Besant in his Introduc- 
tion still states that “ a knowledge of Euclid's Geo- 
metry is all that is necessary," he does not thereby mean 
us to infer that a like knowledge of geometry obtained 
from other and more modern text-books would not an- 
swer as well. It is not necessary to say anything in 
praise of a work so well known and prized as this as a 
text-book of Geometrical Conics. 

Die P eriodischen Bewegimgen der[Blattorgane, Von Dr. 
W. Pfeffer, A.O> Professor in Bonn. Mit 4 litho- 
graphirten Tafeln und 9 Holzschnitten. (Leipzig : verlag 
von Wilhelm Engelmann, 1875. Svo., 176 pp.) (The 
Periodic Movements of Leaf-organs. By Dr. W. Pfeffer, 
Extraordinary Professor in Bonn. With 4 lithographed 
plates and 9 woodcuts. Leipzig : W. Engelmann.) 

The essential character of periodic movements as defined 
by Pfeffer is their being recurrent. All “ repeated " move- 
ments, whatever their cause and mechanism may be, are 
periodic. Recurrent or periodic movements are of diffe- 
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rent kinds, and it is necessary carefully to distinguish 
between them. Thus certain periodic movements occur 
only during the growth of the part, and cease entirely 
when the structure has become full-grown ; and the term 
‘•nutation” is restricted by Pfeifer to these recurrent 
movements during growth. In other cases periodic move- 
ments occur which are not determined by the growth of the 
part, but are due exclusively to the elongation and contrac- 
tion of certain portions of tissue ; and these latter are called 
by Pfeifer “ movements of variation.” These movements 
of variation which occur so commonly in the Leguminosae 
are due to the action of more or less joint or hinge- 
like portions of the leaf. Nutations on the other hand 
which occur in very many leaves or petioles are due to 
unequal growth of the tissues, and not to the presence of 
a joint. As the movements of nutation are dependent on 
the growth of the part, they cease when growth ceases ; 
and as the zone of maximum growth of the part changes 
its position, so also the seat of the nutation will vary. 
The movements of variation have a very different cha- 
racter, as they continue when the leaf is full-grown, and 
naturally, as they depend on a definite structure having a 
fixed position, they do not change their place during 
growth. The two forms of movement are very closely 
related, and jointed parts during growth often exhibit 
movements of nutation, thus showing the close relation- 
ship that exists between the two. 

Periodic movements, whether movements of nutation 
or of variation, are either entirely independent of external 
stimuli, or are conditioned by them. The former class 
are the “ autonomous ” or “ spontaneous ” movements, the 
latter are the “ paratonic ” or “ induced ” movements — 
“ Receptionsbewegmigen,” and depend on the paratonic 
action of external agents, as, for example, light and heat. 
As a consequence of the paratonic action, the leaf makes, 
in addition to the simple to-and-fro pendulum-like move- 
ment, certain further oscillations with decreasing ampli- 
tude, which Pfeffer calls “Nachwirkungsbewegungen,”but 
which for want of any better word we may call simply 
secondary movements. It is by the help of these “ secon- 
dary ” movements that Pfeifer explains the peculiarities of 
the daily periodic movements of plants. The first chapter 
of the work now before us is devoted to these general 
remarks on the movements. 

The second chapter treats of the mechanism of the 
induced movements evoked by alternation in illumina- 
tion, the so-called sleeping and waking of plants. These 
movements are either movements of variation, as in the 
Phaseohis vulgaris, or they are movements of nutation, 
as seen in the leaves of Impatiens 7 ioH-me-tangere and the 
flowers of Leontodo 7 i hasiilis. The measurements of the 
movements are made by an instrument described and 
figured by Pfeffer as the Lever Dynamometer. 

The third chapter treats of the daily periodic move- 
ments. The subsequent chapters treat of such subjects 
as the mechanism of the daily movements, the intensity 
and internal causes of the movements, the influence of 
temperature and gravity, autonomous movements, and the 
like. A short chapter is devoted to the distribution of 
periodic movements. From it we learn that movements 
of variation are common in plants belonging to the Legu- 
minosse and Oxalidaceas. All the plants of an order do not 
necessarily show movements of variation. Thus in the 
Euphorbiaceae they occur in Phyllanthus ; while in Eu- 
phorbia we have movements of nutation. A short his- 
torical review and rhunii of results concludes this most 
interesting volume. W, R, M‘Nab. 

J ahreshericht der Meteorologisclie^i CentraUtation Carls- 
ruhe iiber die Ergehnisse der an dm Meteo^^ologischen 
Statio 7 ten des Grossherzogthufns Baden ini Jahre., 1S74, 
angesteUten BeobacMimgen, (Bearbeitet von Oscar 
RuppelL) 

This report gives a very satisfactory discussion, by 
copious tables and accompanying remarks, of the meteoro- 


logical observations made at sixteen stations in the Grand 
Duchy of Baden during 1874. In addition to the tables 
usually printed in such reports, the temperature is given for 
the five-day means at all the stations. The monthly means 
of temperature, humidity, pressure, &c., include also' the 
means of the separate hours of observation, — a feature of 
the report which deserves, from the important practical 
questions it throws light upon, to be more generally fol- 
lowed. The tabulation of thunderstorms shows each day 
on which these phenomena occurred at each of the stations. 
This method is greatly to be preferred to giving only the 
gross number for the separate months, since the data so 
published will be available in determining the periodicity 
of thunderstorms through the year, — an inquiry with 
which many interesting inquiries are intimately bound up. 
It is unnecessary to remark that 16 stations are miserably 
inadequate as a representation of the rainfall over the 
diversified surface of the Grand Duchy. Future reports 
will doubtless show a large increase to the staff of rain- 
observers. The daily pressure is given for two stations, 
Carlsruhe (404 ft.), and Hochenschwand (3,322 ft.), but un- 
fortunately only the mean of the three daily observations 
is given, instead of one, or, better still, the whole three 
observations, it being only observations at particular 
hours which can be turned to account in charting the 
weather. 


LETTERS TO THE EDITOR 

[ TTie Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communicationsi\ 

Dr. Richardson’s Hygeia 

The eloquent address in which Dr. Richardson has sketched 
the possible Health City of the future might furnish matter 
for much discussion— among other points, the probable statistics 
of the community. The author contemplates the possible re- 
duction of the death-rate to 8 per 1,000 in the first generation, 
and to 5 or less in the next, as suggested by Mr. Chadwick. It 
sounds simple enough to talk of knocking i or 3 per 1,000 from 
a death-rate, and, so long as the rate is tolerably high, such as 
20 or more, the effect is not so startling, but when we come to 
such low figures as 8 and 5 the difference becomes enormous. 
Thus, whereas a diminution from 21 to 20 raises the expectation 
of life by only years, a fall from 9 to 8 raises' it by 9, from 
6 to 5 by 21 years, and from 5 to 4 by 40 years. We should 
thus have at 8 per 1,000 death-rate an expectation of life of 86 
years, and probable mean duration of 120, whilst there would 
Idc cases of old people living to 160. Again, at 5 per 1,000 the 
ages would be respectively 137 years for expectation at birth, 
and old people living on to 250 ; 'at ’4 per 1,000 the expecta- 
tion would be 177, and old people would live to beyond 330. 
Compare these figures with Dr. Richardson’s closing address, 
where he claims a modest 90 years as the proper length of 
human life. 

Another aspect of the case is the probable increase of popu- 
lation, which we may thus calculate : — ^The mean birth-rate of 
England for fhe last 35 years is 33*8 ; if the death-rate be 5 the 
net increase would be 28 8 per 1,000. At this rate the popula- 
tion of Great Britain and Ireland would reach 66,000,000 by 
the year 1900, and, by the year 2000, no less than 1,120,000,000, 
or about the present population of the inhabited globe. At the 
same time the model City of Hygeia would more than double 
itself by the end of the present century, whilst, by the end of, 
the next, its population would be 3,450,000, or as nearly as 
possible that of our overgrown metropolis. What check docs 
Dr. Richardson contemplate to this inordinate hypertrophy? ; 

F. DE Chaui^oot . 


Photography in the "Challenger” - 

When the Challenger fitted out, I was asked^ to prepare 
certain special dry photographic plates to go I wished 

to give them the sensitiveness of wet , colI(^^ and unlimited 
keeping qualities, and the following letW lfibtn chief photo- 
grapher on board is very satidkc^^iy. - The stains alluded to on 
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some occur from the shifting of the packing papers, and the 
faces of two plates then coming in contact : — 

“H.M.S. Challenger, Yokohama, 15 th June, 1S75. 

‘'Sir, — It gives me great pleasure to acquaint you that the 
dry plates supplied to this ship three years ago are working 
well, being fully sensitive, notwithstanding the great trial that 
they have been subjected to— extreme cold and heat. On some 
plates I found damp spots on the film, which stain the picture, 
and hence I discard them ; but, on selecting plates, I travelled 
up 2,500 feet (where the wet process seemed impossible) and 
obtained perfect negatives. I would suggest that more sub- 
stance be placed between the plates, as I have found them 
sticking together, and hence the same spots on each plate. T 
am using your new developer, which works well. 

“I remain, yours obediently, 

(Signed) “Jesse Lay, Photographer. 

“To Col. Stuart Wortley.” 

If at any time any scientific worker may be contemplating 
an expedition wdiere highly sensitive dry photographic films 
I might be of use, I shall be glad to place my experience at 
; liis disposal, and give him formulae on which he can thoroughly 
I and implicitly rely. H. Stuart Wortley 

Patent Office Museum, South Kensington, Nov. 8 

Bees and Clover 

In Nature, voL xii. p. 527, it is stated that two nests of 
English humble-bees have been sent out to New Zealand, and 
1 that they are specially desired there for the purpose of fertilising 
I the common clover. I suppose the red clover is meant, as the 
white is fertilised by the hive-bee, and the wonderful rapidity 
! with which it has spread over the Australian colonies proves 
that it does not require any further assistance. 

The species of Bomhus sent out is not mentioned in the para- 
graph, and it is not likely diat Mr. Frank Buckland would send 
the wrong one ; but it is worth pointing out, as not being gene- 
rally knovT), that the commonest of the humble-bees {Bornbus 
terre^irii) does much more harm than good to many of our 
flowers. I have for several years watched the humble-bees, and 
I never saw this species go to the mouth of the corolla of the red 
clover. As far as my experience goes, it invariably bites a hole 
at the base of the flower and extracts the nectar from that open- 
ing, so that it is of no use in carrying the pollen from one flower 
to another. All the other species of humble-bees that I have 
noticed go to the mouth of the flowers, and they alone are useful 
in their fertilisation. 

The common scarlet-runner or pole-bean is entirely dependent 
on the visits of bees for the fertilisation of its flowers, and I have 
lately seen an instance where the attentions of Bornbus terresiris 
were mischievous and hurtful. A friend of mine, living near 
i Finchley, had a late sowing of scarlet-runners rendered barren 
by their operations. The smaller humble-bees did not visit his 
garden, and Bomhus terresiris cut holes at the base of both the 
expanded flowers and the unopened buds. The hive-bee with 
some trouble, by pushing between the petals, can get at the j 
t nectar and sometimes fertilises the flowers, but as soon as the 
humble-bee commences to cut holes at the base it seeks for these 
perforations as a readier means of access. 

At the beginning of the season some of the Bomhus ierresh'is 
will be seen visiting the flowers of the scarlet-runner in a legiti- 
mate manner, but they soon learn that it is easier for them to 
get at the nectary by cutting holes at the base, and later on their 
i^acquired experience teaches them to attack the buds in the same 
maimer, ikrge gaping flowers such as the Nasturtium and the 
Fox-glove are fertilised by this species, but to most of the narrow 
tubular ones its visits are injurious. 

i I hope therefore that it is not Bomhus terresiris (the common 
large yellow-banded kind) but some other species of the genus 
that has been sent to New Zealand, and if so it will be a most 
valuable action to the fauna of the country should it be succes- 
fuliy acclimatised. 

In sending humble-bees to a distant country I believe the best 
plan -would be to dig up the fertilised queens, in winter, out of 
the ground where they hybemate, and forward them in their 
dormant state packed in earth kept cool by ice. 

Cornwall House, Ealing Thomas Belt 


Cherry Blossoms destroyed by Squirrels 
The very genei-al interest exhibited in your columns some 
-time sittce in regard to the destruction of flowers by birds, leads 
to report the fbllowiiig observation. 


I have noticed repeatedly here in New England that the 
common red squirrel {Sciurs^s Hudsonius, Pall.) is extremely 
fond of flowers, and I am inclined to believe that in this im- 
mediate vicinity he destroys far more flowers than any bird. 
The squirrel in question, though smaller than the common 
squirrel of Europe {S. vulgaris, Linn.), bears a close resemblance 
to the latter. We have field-mice also whose habits so closely 
resemble those of the squirrel that it seems highly probable that 
mice as well as squiiTels often aid in the destruction of flowers. 
For cheity blossoms in particular our squirrel has a well-nigh 
insatiable appetite. 

Having lived for several years upon the edge of a consider- 
able belt of woodland, I have been surprised to witness the 
extent of the devastations of the squirrel in this particular, and 
have watched their operations with no little interest. The 
flower is bitten from its stalk precisely as a nut would be, and ' 
held between the paws of the animal while the little ovary at ; 
the base of the blossom is eaten. All this is the work of but a \ 
moment, since the edible morsel is exceedingly minute. The " 
flower is then dropped to the ground, seemingly in a perfect | 
state, since the petals are untouched, and remain adhering to * 
the calyx. I have noticed that one squirrel working by himself 
will destroy in this way two hundred blossoms or more in the \ 
early morning of a single day. On examining the discarded ] 
flow^ers it appeared that they were in no wise mutilated excepting 
that the ovary had been bitten from thejpedicel in every instance. 
Freshly opened flow^ers seem to be preferred. At all events the 
very first blossoms of the spring are eaten, and the destruction 
of flowers is largest in the early days of the blossoming. As 
soon as the flowers have become somewhat mature, the squirrels 
leave them, and they neglect the immature cherries also until 
near the time of ripening, when they again attack them, both 
for the sake of the fleshy part of the fruit and of the kernel. 
With respect to the fruit, however, the squirrels are far less 
harmful than birds, since the latter descend upon it in over- 
whelming force. The red squiirel has long been detested by 
American gardeners because of his destruction of pears, Ihe 
choicest of which he gnaws in two, for the sake of their seeds 
merely, but I am ignorant whether anyone has hitherto called 
attention to his fondness for the blossoms tf fruit-trees. 

I have occasionally noticed the rose-breasted grosbeak 
{GitBaca Ludoviciana, Linn.) plucking cherry blossoms, or / 
perhaps the unopened flower-buds, at the same time with the I 
squirrels, but the birds ate leaf-buds from an adjacent ash tree \ 
as often as they ate the cherry flowers, and the number of * 
blossoms destroyed by ihe birds was insignificant in comparison 
with the work of the squirrels. 

l'\ IT. Storer 

Bussey Institution of Harvard University, Oct. 20 


Plagiarism 

A FRIEND has just called my attention to the letter of Mr* 
Boyd Dawkins in last week’s Nature under the head of 
“ Plagiarism.’’ Mr. Dawkins may have found out by this time 
that he has made a mistake to my detriment, but I am bound to 
reply to his letter. 

The map accompanying the article “ The Early Geograp^’- of 
the British Isles” {Leisure ILou?', July 1874), which Mr, Boyd 
Dawkins says is a reproduction of one he published in 1871, is 
in reality the well-known map first issued by Sir Henry de la 
Beche more than forty years ago, with the addition of hypotheti- 
cal river-courses (indicated in the first instance by Mr. Godvvin- 
Austen) and submerged forests, the said river- courses having 
since been more completely and strikingly pourtrayed by Mr. 
Dawkins, whilst I have added to the submerged forests. l 

The Leisure Hour map is thus a composite production. 
Beneath it, so far from there being no reference to its various 
authors, ai-e the words: “After Sir Henry de la Beche and 
Mr. Godwin- Austen, F.R.S.” (I regret to find Mr. Dawkins’s 
name is not placed on the map as well); whilst in the text of the 
article are the words: “See a paper by Mr. Boyd Davddns, 
F.R.S., in ‘ Hardwicke’s Popular Science Review ’ for October 
1871.” 

I can only suppose IVIr. Dawkins had not given due attention 
to Pne leisioe Hour map and its accompanying article when he | 
wrote his letter off San Francisco. If he had, I disallow his | 
exclusive claim to the one hundred fathom line of the British \ 
seas, the submerged forests, and (with the modification above ^ 
mentioned) the hypothetical liver-courses. 

8, Walterton Road, W., Nov. S PIenry WalkeR 
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Curious Australian Implement 

In Nature, vol. xii. p. 544, a correspondent points out the 
resemblance existing between an implement used by the Ute 
Indians and one belonging to the Australian natives, which he 
calls a vermin hook. May I venture to suggest that he may 
possibly have mistaken the use of the latter ? It appears to me 
to be identical with the instrument used by all the Australian 
“ river ” blacks to throw their light reed spears with, which con- 
sist of a heavy miall wood point and a shaft of reed. The bone 
hook is inserted in the head of the reed, the spear resting 
between the forefinger and thumb of the hand that holds the 
■thrower and lying parallel to it, thus : — 



the spear being propelled from the hooked end of the thrower, 
which is rapidly brought forward into a vertical position, thus pro- 
pelling the spear before it. During several years on the different 
Australian rivers, I saw the weapon universally used as above, 
but neither there nor elsewhere in the colonies for any other 
purpose. J. P. Glover 

Derby, Oct. 29 


OUR ASTRONOMICAL COLUMN 

Variable Stars. — The following are the Greenwich 
mean times of geocentric minima of Algol, occurring 
before I4h., to the end of the present year, according to 
the elements employed by Schdnfeld for his later ephe- 
merides ^ 



h m. 


h. m. 

h. m. 

Nov. 14 .. 

. II 42 

Dec. 4 .. 

. 13 24 Dec. 27 

• 11 57 

,, 17 •• 

. 8 30 

,, 7 .. 

. 10 13 „ 30 .. 

. 8 46 

„ 20 

. 5 19 

„ 10 .. 

. 7 2 



The first heliocentric minimum in 1876, with the epoch 
and period of Schdnfeld's second catalogue of variable 
stars (1875), occurs on January 2, at 5h. 34’Sm. G.M.T., 
or January 2'23226 ; the minima throughout the year will 
be obtained by the successive addition of 2'-^ 86729. For 
times of geocentric minima, corrections must be applied 
to the times so calculated, which may be found from 

Corr. to heliocentric minimum = 7’67m. R. sin. (S + 35° *69), 
where R is the earth's radius-vector at the date, and S 
the sun's longitude. 

The period of Algol, which had diminished since 1782, 
at first slowly, but afterwards more rapidly, after remaining 
constant or nearly so for a time, appears to be again 
slowly diminishing. 

According to Schmidt, of Athens, the brightness of 
Algol is equal to that of S Persei about 47 minutes before 
and after minimum, to that of e Persei about 62 minutes 
before and after the same, and to that of /3 Trianguli 95 
minutes before and after. The fluctuations extend over 
about hours. 

There is a suspicion of variability about the light of the 
small companion of this star, first remarked by Schroeter. 
Smyth measured it in 1835. During the last two years it 
has sometimes been readily visible and at others dis- 
cernible with difficulty with the same instrument ; but a 
systematic course of observations is required to decide if 
there be a real variation. 

According to Schonfeld, S Cancri will be at a minimum 
on Nov. 14 at i6h. 50m., Dec. 3 at i6h. 3m., and Dec. 22 
at ish. 17m. G.M.T. 

•For U Geminorum it appears very difficult to make a 
prediction likely to be of any service, so that very frequent 
examination is necessary for the determination of the 
times of maximum. Mr; Otto Struve states that this 
object does not usually disappear in the Pulkova refractor. 
Schdnfeld thinks the period varies between 70 and 150 


days. A secondary minimum has been remarked on 
several occasions about the time of greatest light. In 
most periods the star has not continued visible in ordinary 
telescopes more than a fortnight, and occasionally less. 
Winnecke has given a list of the small stars in the vicinity 
of U Geminorum, which will be useful in its identification 
(See Astron. Nach., No. 1,120). At maximum this star 
is a little brighter than an average ninth magnitude in 
Bessel's scale. 

The Minor Planets —There are this week three 
additional discoveries to record. No. 15 1, by Pali sa, at 
the Observatory of Pola on the Adriatic on Nov. i, place 
at I3h. 24m. local mean time in R..A. 3h. cm. 17s., and 
N.P.D. 71° 40’; No. 152, by Paul Henr}’^, at Paris on 
Nov. 2, place at iih. in R.A.ck. 38m. 17s., N.P.D. 74° 35' ; 
and No. 153 by Palisa, on Nov. 2, place at ich. 40m. in 
R.A. 3h. im. 28s., N.P.D. 72° 25' ; all three are of the 
twelfth magnitude, or somewhat fainter. In Prof. Tietjen’s 
Berlin Circular he transposes the above numbers for 'the 
planets discovered on Nov. 2, but upon what ground does 
not appear ; according to the times of observation given 
in the first announcement of discovery, the Paris planet 
should precede that detected at Pola. No. 150, which 
was found by Watson at Ann Arbor on Oct. 19, soon 
after his return from Europe, has been observed at 
Berlin, Diisseldorf, Leipsic, and Pola, and No. 151 on the 
night after discovery, at Berlin. 

Though in certain cases it may be necessary to use 
caution in announcing the discovery of a new small 
planet, the actual positions of several of those already 
observed being very imperf®ctly^ known, there appears 
every probability that the three just brought to light are 
really new. No. 138 (Tolosa) is probably near the ecliptic 
in 3h. R. A., but some thirteen or fourteen degrees to the 
east of Palisa's objects, as will be found from the elements 
of Gruber, calculated upon the six weeks’ observations 
in June and July 1874. The rough approximations to the 
orbits of Dife and Camilla at present obtained, place the 
former in the 5th hour of R. A., and upwards of 34° N. of 
the equator, and the latter at the beginning of the 4th 
hour, but at a considerable distance from the ecliptic, or 
with a N. declination of 8° or 9°. The position of 
No. 137 (Meliboea) is open to great uncertainty, the 
observations so far published extending over sixteen days 
only, and an orbit founded upon them^would be of little 
service so long after the date of observation. A circular 
orbit appears to have been computed by Dr. Becker 
at the time, as he published a short ephemeris in 
the Asironomzschs Nachrichfen — but the elements were 
not appended. Even with the shortest period yet as- 
signed to any member of this group of planets, Me- 
libcea would hardly he so far advanced in R.A. at the 
present time. 

No. 97 (Clotho), in opposition on Nov. 9, is now very 
little below an eighth magnitude in Argelanderis scale. 
The calculated places for Berlin midnight are - 
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ssEL's Works.— W ith No. 2,061 

of \.\itAstronomiscke 


Nachrichteti, Dr. Engelmann, formerly attached to the^ 
Observatory of Leipsic, issues a prospectus of an imr*' 
portant astronomical publication, entitled “ Abhandlunge^i 
von Friedrich Wilhelm Bessel " in which it is intenlfed 
to reprint a selection of upwards of 130 of the.'^^re 
important papers, 8:c., of the great Konig^berg astro- 
nomer. Many of these are now scattered which 

are often costly and difficult to procure, proposed 

collective edition of the principal mem®^ Cannot fail to;; 
be of vast service to the astronoiBi|?!paf£;^nt The ^ 
tion which has been made contained in three 
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volumes, the first of which is to appear in the present 
month, the second in the. spring, and the third during the 
summer of 1S76, and will be arranged under the following 
divisions : — (i) Motions of the Bodies of the Solar 
System ; (2) Spherical Astronomy ; (3) Theory of Instru- 
ments ; (4) Stellar Astronomy; (5) Mathematics; (6) 
Geodesy ; (7) Physics, and (8) Various. A portrait and 
short life of Bessel is to be attached to the first volume. 
Dr. Busch's complete list of Bessel's works, inclusive of 
astronomical notes in various scientific periodicals, as the 
Mo7iailicJie Corresponde7i3 of Zach, the Berliner Jalir-' 
3ueh, &c., which is appended to vol. xxiv. of the Konigs- 
berg Observations, contains 385 titles ; but many of the 
shorter contributions being of minor or ephemeral inte- 
rest, it is probable that the selection proposed will include 
all the writings of the illustrious astronomer which can 
now possess value. 


AMONG THE CYCLOMETERS AND SOME 
OTHER PARADOKERS^ 

11 . 

M r. H. H ARBORD, who hails from Hull, has put forth 
three letters, with which w^e have been favoured. 
The Circle Squared" (in November 1867) has, we guess, 
,been noticed by Prof. De Morgan. There is a nicely drawn 
diagram, two concentric circles, two squares, said to be 
their respective equivalents, all in black ; an equilateral 
triangle and its circumscribing circle in red ink ; the 
former is described on a side of the smaller square, and 
the red circle passes through the extremities of the same 
side. A statement is made, which appears to be a state- 
ment and nothing more, for it proves nothing. From 
“Squaring the Circle" (April 15, 1S74) we leaxm that the 
writer has leisure {fo7is et origo mali/)^ and so has ven- 
tured to amuse himself by considering the relation of the 
equilateral triangle, the square, and the circle. He 
obtains the positive altitude of an equilateral triangle on 
a side of the square to be 77544855977iii25,andrequires 
the exact side of the square and the proportion of the 
triangle to the square and the equivalent circle. He 
winds up, like many of his race, with the following reflec- 
tions : — I think if the learned in geomet^, mathematics, 
and trigonometry, abandoned approximating theories, and 
would take the trouble to elucidate the above- stated pro- 
positions, they would undoubtedly be able to subvert all 
anomalous and vague theorems, free the study of geo- 
metry, &c., from ambiguity, enable tutors to explain 
correctly, remove burthens imposed on the mind of the 
pupil, and establish a system of teaching which shall be 
correct and intelligible, for it is evident the result of 
minute calculations proves there is no mystery in geo- 
metry, mathematics, or trigonometry ; they are uniform, 
and may be more easily taught and comprehended with 
perfect truthfulness without approximation." To prevent 
trouble, this man of leisure appends the rule ; it is : Add 
one-seventh to the altitude, and we get the base ; and so 
on. Not satisfied with the above remarks, we have a note 
to the “learned” (see above) ; and it is the following 
curious sentence “ It is worthy of remark, and more 
especially to those who are interested in the forthcoming 
^ Transit of Venus,' when the true distance of the earth 
from the sun is to be determined, and a difference of 
about three millions of miles accounted for, to be in a 
position to prove the fact Now all this can be accom- 
plished by anxious, minute observation and correct calcu- 
lation !” He then appends (we don't see the connection) : 
“ Length of an arc of one degree, *017 ... to twenty-seven 
places final." We got the last communication a few days 
ago ; it is, “Construction of the Perfect Ellipse” (Dec. 22, 
1874). This is a fine large figure on a sheet of pap 5 
some eighteen inches by fourteen. He finds that the true 

■ • * Concluded from vol. xH. p. 560, 


ellipse is only to be described on the perpendicular of the 
equilateral triangle. Mr. Harbord has evidently an idea, 
and that is, that the equilateral triangle is the key to 
unlock many geometrical mysteries. 

Mr. Michael Callanan, of Cork (September 1874), “is 
in a position to demonstrate before any appointed number 
of scientific gentlemen, the perfect quadrature of the 
circle, rendering it as clear as the most simple, plain {sic) 
rectilineal figure. The Circle, that colossal mystery, to 
prove the area of which has been looked upon as the 
climax of geometrical science ; and, although the object of 
search by the mathematicians of all nations, their greatest 
efforts have failed ; every attempt, as yet, to square the 
circle being undemonstrable, and offering no reward to 
the anxious investigator beyond mechanical or approxi- 
mate measurement — a manipulation of the great problem. 
My solution will be found original and thoroughly demon- 
strative in all its details, without having anything what- 
ever to do with the given or polygonal rules for approxi- 
mation. Entirely new ground is opened up in the path of 
science which I have chosen, guided only by positive 
mathematical laws, combined in the most strict logical 
arrangement, and thus proved io denionstratmh I now 
proclaim the absolute fact of being able to set aside for 
ever any further doubt as to the complete quadrature of 
the circle, and thereby confound those scientific prophets 
who pronounced it an impossibility." Local circum- 
stances offer many impediments in bringing the matter 
before the scientific world, and “being a geometrical 
secret, the law of Patent cannot be applied." He then 
puts himself in the same position with other inventors and 
discoverers, but he asks for an accredited tribunal “from 
which I would ask an impartial hearing, so as to verify 
these statements, and also to be identified and protected 
as the discoverer." For this end he is willing to attend 
at any selected place in England, Ireland, or Scotland. 
He then glances at some of the immediate results in the 
realisation of this problem. “ At the proper time will be 
published a comprehensive work, including all the new 
diagrams necessary to carry out and complete the demon- 
stration." And this is all we know of Mr. Callanan's 


ui. Liic Vwiruic buiveu. 


Our next claimant for notice is not a Circle- squarcr, 
but he would certainly have got a warm corner in the 
“ Budget." Middleton's “ new process of measuring the 
height of the sun," an observation for latitude demon- 
strated by geometry, proving the sun’s height less than 
the latitude of observer. On this leaflet our paradoxer 
says, “ the sun's height is under 3,000 miles." The prin- 
ciples of this discovery are published in the West Lo^i- 
done7\ Mr. Empson E. Middleton, Poet (Naval and Mili- 
tary Club), sends us a further document (May 5th, 
1873)- Reward to the first who disproves the 

following Diagram— Middleton's Geometrical Proof that 
the Earth is Flat." Proof is said to turn upon the SPHINX 
SOLUTION, — “ a globe demands six cardinal points." 
Having disposed of this point to his satisfaction, he 
“ challenges all the mathematicians to support their state- 
ment that a perpendicular line and a line at right angles 
are the same ; one is Jlat^ the other ii^prii^ht I under- 
take to prove that the perpendicular line is iioi the same 
as a line at right angles, though the two are utterly con- 
fused m every school-book of the day. I undertake to 
meet in public and to confute any of our mathematical 
professors who may hpe the manliness to come forward 
and discuss this question of the perpendicular, a question 
which forms the fundamental basis of the whole science of 
of the very first importance. I remain 
faithfuUy to the Majesty of Truth." Mr. Middleton has 
published a tra.nslation of “the first two books of the 
^neid of Virgil" to supersede Mr. Connington's (s/c) • 
he has a work “On Space" unpublished, and one “On 
Man" awaitmg demand. 

Naturally, after this we should turn to Parallax, or to 
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Mr. John Hampden, but we have preserved nothing from 
either of these paradoxers. The former has gained notice 
in the Bud^^et (we are sorry to record the recent death of 
another able opponent of these views, Mr. T. T. Wilkin- 
son, F.R.A.S.) ; the latter has figured before the public in 
the daily papers. A consequence of Mr. Wallace’s accept- 
ance of Mr. Hampden’s wager is that the former gentle- 
man has for nearly five years been the subject of con- 
tinuous libels (see letters in Daily News, March ii, also 
March 9). It is to be hoped that an enforced retirement 
of a twelvemonth will result in Mr. Hampden’s learning 
wisdom and the keeping of the peace towards Mr. Wallace 
and all others. 

In De Morgan’s account of Taylor the Platonist (B of 
P, pp. 182, &c.) there is nothing said of an early work 
of his, The Elements of a new method of Reasoning in 
Geometry applied to the rectification of the Circle” (1780), 

“ a juvenile performance lost or suppressed ” (biographer 
in Pen 7 iy Cyclo^pcedid), We have examined this work, 
but it is impossible to give an account of it here ; the solu- 
tion is approximative. 

The malady {Mahis cyclojneirictis') is not confined- to the 
Old World ; our concluding instances will be drawn from a 
Geometry published at New York, and from a treatise 
specially devoted to the subject and printed at Montreal. 
We have not a copy of Mr. Lawrence S. Benson’s “ The 
Elements of Euclid and Legendre, with Elements of 
Plane and Spherical Trigonometry,” but he has sent us 
“ A Reply to Criticisms on Benson’s Geometry.” This 
will answer our purpose better, for the defence shows 
that the malady is confirmed. The symptoms are even 
more exaggerated than in Mr. J. Smith’s case, for whereas 
his circumference (“Budget,” p. 318) shrank into exactly 
3j times his diameter, Mr. Benson’s has shrunk to only 
3 times ! Where all this will end if the malady increases 
it is hard to say; perhaps the unfortunate circle will 
shrink up into its own centre ! Opponents had pointed 
out “ that when the areas of polygons inscribed in the 
ciycle are computed by means of plane triangles, a result 
is obtained for the inscribed pol5^gons greater than sRV^ 
and they reasoned (it seems to us irresistibly) “that it is 
impossible for a circle to be less than a figure inscribed 
in the circle.” Mr. Benson trusts, however, that after 
fourteen years’ application to mathematics he will not be 
thought to have committed so egregious a blunder as to 
bring himself into direct contradiction of the self-evident 
proposition, “ A part is less than the whole.” He com- 
mences his defence with the statement that ToreUi con- 
tends that the circle will be proved to be the square on 
its diameter exactly as 3 to 4. He then goes on to instance 
that Playfair (“ Euclid,” p. 307) demonstrates that Torelli’s 
proposition is true on two conditions. Is it credible that 
Mr. Benson should proceed to say : “ The fact that the 
preposition is true ^ on two conditions ’ prevents the pro- 
position from being false, for a false proposition can be 
ti*ue on 710 condition.” The conclusion of the whole 
matter is that he replies to the inquiry, “ How is it that 
reasoning from plane triangles for the computation of the 
areas of polygons, and reasoning from the ratios of rect- 
angles, when they are all rectilinear magnitudes, that 
di&rent and conflicting results are obtained?” that “the 
reasoning on the I'atios and 7 'otation of surfaces involves 
their I'clatioii to each other ; whereas the computation of 
the plane triangles involves their boimdaries : and since 
for the QUADRATURE OF THE CIRCLE the relatio 7 i between 
the ch'cle and a certam rectaiigular space is 7 'equired, it is 
evident that the proper mode of reasoning is by means 
of the relation of the ratios of the small rectangles in- 
scribed in the circular spaces to the ratios of the sums 
of those rectangles, or of the whole rectilinear figures ; or 
by means of the rotation of rectilinear and curvilinear 
surfaces around a common axis— and not by the process 
of continually doubling the number of sides of the poly- 
gons described about the circle ; since the sides do not 


reach the circumference, this process gives an approxi- 
mate result only, which is inconsistent with the strictness 
of geometrical reasoning.” We do not profess to follow 
the writer’s reasoning, but hold fast by the te^'ra fir 7 nci 
which he appears to discard. 

“ The Circle and Straight Line ” is a work got up in an 
elaborate and elegant dress : it consists of Parts L, II., 
III., and a supplement in brown binding, and a duplicate 
of the supplement in green (there is a portion of a flyleaf 
additional in the former supplement, or else the two 
copies appear to be identical). Further, there is with 
each a book of plates, all most clearly drawn, and the 
diagrams protected by slips of tissue paper. Evidently 
the author, J ohn Harris, or Kuklos, is not a needy man. 
Let us gather from Mr. Harris’s preface the object he has 
in view. Deeming the solution of the geometrical prob- 
lem which demonstrates the relation of the circle to the 
straight line to be peculiarly of public importance, he 
gives a statement of what he has done in the matter. 
“ The discovery of the solution was communicated by 
letter, dated 29th of December, 1870, accompanied with 
demonstration, &c., to the Astronomer Royal.” There 
was, the author admits, imperfection and error in the 
case as then presented. The Astronomer Royal declined 
to examine the case. In January 1873 the papers were 
presented to the President of the Royal Society (still Sir 
G. B. Airy), “with a request (claim) in writing to have the 
case judicially examined by that Society.” The documents 
were returned ; they met with a similar fate at the hands 
of the Professors of McGill College. The subject is to 
describe a circle (or circumference) equal in length to a 
given straight line, and to draw a straight line equal in 
length to the arc of a circle, “ accompanied with demon- 
stration that the conditions of the requisition have been 
mathematically fulfilled. We publish our solution with 
the distinct statement that it is essentially in strict 
accordance with that scientific system known as Euclid’s. 
We claim to have our demonstration admitted or dis- 
proved, and we challenge objection or adverse argument 
on that system.” We shall first convince our mathemati- 
cad readers, on Kuklos’s own summing up (“ Corollary,” 
p. 34), that he is wrong, and then, on the charitable sup- 
position that he is willing to be convinced, point out where 
we consider he has failed. We shall take the last sen- 
tence of the Corollary cited above : “ Wherefore, if a 
square be inscribed in a circle, the ratio of the inscribed 
[ square to the circle is the ratio of nine to ten.” R will be 


seen that this gives for the value of tt, 
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3*142696 ; not a very close approximation to the accepted 
value. But, of course, in arguing with Mr. Harris we 
must go over his work and point out, if possible, where 
he has tripped. We commence with enunciating his 
Theorem A. : “ If an arc containing one-eighth of a circle 
be applied upon a straight line, and from the terminal 
extremity of the arc a perpendicular be drawn intercept- 
ing the straight line, and if from the arc one-tenth thereof 
be cut off, then, if the remaining arc (to wit, the arc con- 
taining nine-tenths of the whole arc) be rolled upon the 
straight line, the point of contact shall be the same point 
on the straight line intercepted by the perpendicular 
drawn from the terminal extremity of the whole arc.” 
B M, B 71 are taken to be the two arcs, and O, d are 
taken to be the corresponding points to M, 7i, on the 
tangent at B, also D is the foot of the perpendicular from* 
M on the same tangent. Mr. Harris’s object is to show " 
that D d coincide : if they did, then we would admit tE^t 
he has proved his point ; but on p, 22, line 13 (all feis pre- 
vious working having been sound, though soip.e\vh^ tedi- 
ously put), he has instead oiCD (ius ed is a 

misprint, we presume, for C d), and then easaly gets to his 
desired conclusion. We would ask hjig:^ -him he gets 
“ Cd:^ Again, on p. 24, third line from bottom of pagCf’; 
we tell him that “ D 0 is of ^ 0 ” is a 
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assumption, and we also ask him how he gets the last 
line on p. 27. These crucial points occur in “inde- 
pendent proofs” of the same theorem; they are pure 
“ beggings of the question,” we believe. This is all wc 
have to say on Part I. Part IL opens with an admirable 
motto (reminding us herein of Mr. James Smith), “ Prove 
all things ; hold fast that which is goodl^ Having p7'ovcd 
then the previous theorem, he holds fast to that^ and pro- 
ceeds to the “construction of the circle his object being 
“ to make manifest the great importance of the circle as 
one of the fundamental facts belonging to the Plan of 
Creation.” As we consider the foundation wrong, until 
Prop. A is proved, we shall not follow the writer through 
the twenty-four pages of rather obscure mathematics 
devoted to this subject. We come next to “ Mathematics 
and the Art of Computation.” Starting from what he has 
(as he thinks, we will say) just proved, viz., that “ the 
difference of the quadrant and the chord of the quadrant 
is an aliquot part of the quadrant and of the chord, and 
that the number of those equal parts contained in the 
chord being nine-T the quadrant contains ten” : because he 
finds in this “conclusive evidence that the (so-called) 
Arabic system of notation is is not an artificial human 
contrivance, but a great natural fact of a primary cha- 
racter, a fundamental part of the Science of Creation.” 
Further down he speaks of many persons preferring 
“ with a strange, and, as it would seem, with an increasing 
perversity, to cultivate the iJwrjis atid thistles^ leaving 
the good seed as not worth utilising.” He is then careful 
to state that by “ thorns and thistles ” he does not mean 
^e modem methods of mathematical analysis. Still, “ is 
it, or is it not, true that the language of mathematics is 
fast becoming an unknown tongue to ordinarily educated 
men, and that those to whom it is known can scarcely 
hold converse with their fellows (on any scientific sub- 
ject) in ordinary language without a feeling of conde- 
scension, and scarcely without a feeling of impropriety ? 
.... Is it true that the mathematician does now, in 
some degree^ regard his fellow-worker who is unprac- 
tised in the calculus and non-conversant with differ- 
ential methods as but little better than a publican 
and heathen?” We will not undertake to answer 
this question, but perhaps our author's ground for this 
opinion is the reputed division of the human species by 
the Cambridge Wrangler ” into those who understand 
the differential calculus and those who do not. He him- 
self goes on to say, “ If it be tme that such a result does 
manifest itself in any considerable degree, it may be pro- 
nounced decide^y unwholesome and bad — bad for science 
and T^ad for civilisation— because mathematical know- 
ledge is a necessity to science and a necessity to civilisa- 
tion,” This we admit. He then reiterates the statement 
tta he knows that examination will show his demonstra- 
tion of the quantitive {sic) ratio of the perimeters of the 
circle to the diameters is “mathematically incontestable.” 
He then goes into an examination of Prop. XI I L, Book V., ’ 
of BrewstePs Legendre : “ The surface of a reguto in- | 
scribed polygon and that of a similar polygon circum- 
scribed, being given, to find the surface of the re^ar 
inscribed and circumscribed polygons having double the 
number of sides.” Among other objections, he objects to 
the italicised statement (Prop. XIV., “ Legendre”), “ We 
shall infer that the last result expresses the area of the 
circle, which, simeit must always lie heiweeji the inscribed 
and drcumscrihed polygon, and since these polygons ; 
agree as far as a certain place of decimals, must also 
agree with both as far as lie same place.” His objection 
to the whole method is “ in the omission to observe that 
comparison has to be made between a continuous curved 
line (the circle) and a continuous straight line (the dia- 
i^ter).” And then, as^ elsewhere, he indulges in meta- 
p^sics. Part III. begins with Curvature and ends with 
Theolc^y, “ A human science which does not distinctly 
reo^nise the primary truths of theology as its ultimate 


basis, is not based on reality ; it has not and cannot have 
any actual and secure foundation. If the science of Eng- 
land is not so based, no matter what seeming progress 
may for a time be made, whenever the trial comes it will 
be as the house built on the shifting sand, and, if not de- 
stroyed by sudden catastrophe, will eventually become a 
ruin, together with the civilisation which rests upon it.” 
Our safety then, we presume, Kuklos would have us 

believe, is to believe in tt = — — . The supplement has 

9 

“ Supplementary Illustrations ” and Tables. The work is 
printed at Montreal. 

The conclusion of the matter is, that there are Cyclo- 
meters and Cyclometers. We have endeavoured to give a 
fair presentment of the several kinds by giving as far as 
possible their views in their own words. The majority of 
their writings evidence great waste of ingenuity, which, 
had it been otherwise directed, might have resulted in 
works of utility instead of in such utterly trivial work as 
it has done. 

To^ any who may be thinking of taking up this 
“ curiosity of literature,” not having done so hitherto, we 
say emphatically, “ Don't.” 


SCIENCE IN GERMANY 
{From our oiV7i Corf'espondent) 

T N Wiedersheim's recently published book, “ Salafnan^ j 
^ d7'ina perspicillata und Geohlton fusc 2 isp two very* 
little-known tailed amphibians (Urodela) are described ’ 
and compared anatomically, which, by their entire organi- J 
sation, stand at the two opposite limits of the Salaman- f 
drinae that are known to us, representing the highest and 5 
the lowest form of these. Salama7idrlna perspicillata, ' 
which is rather a land than a water animal, seems to be 
found only in the western half of Italy ; it is a prettily 
coloured, small, and slender animal, which lives on insects, 
and during the dry summer months continues in a kind 
of pmmer sleep, but in winter it is found in full vital 
actiyity.' In its skull are almost entirely wanting th(| 
cartilaginous^ parts denoted as the “ primordial cranium, '1 
so that in this it rises above all other Salamandrinze, anci 
comes near the Reptiles. In accordance with this, b.]so, 
is the existence of a cavity in the base of the skull (sella 
turcica), the prolongation of the frontal bone (frontale) 
into the eye cavity, and a roofing-over of the latter jJ 
lastly, the absence of a special nose-partition (which,'; 
again, quite characterises the Reptiles). On account' 
also of the course of development of its vertebrae, and 
the numerous bones of its carpus and tarsus, Sala?}ia 7 i- 
drijia pei'spicillata must stand at the top of the Salaman- 
drinse ; its divided kidneys, again, suggest the reptile, so 
that we must look on this animal as a form rendering 



Tongue of Geoiriton fttscm. 


possible the transition from the Amphibia to the Reptilia, 
and which, on account of its peculiarities, might repre- 
sent a separate family. Geotriton fuscus, on thel 
other hand, holds quite a different position. If, inf 
view of the numerous anatomical relations adduced | 
we are able, commencing with Sala7na7idrma perspzczl | 
lata, and passing through the various water salamanders I 
(Tritons), to the land salamander maczdata) f 

to form a descending series of ever less-developed forms' i 
Geotriion fuscus comes at the lower end of the series for 
in many respects it ranks with the lowest Amphibia gene- 
rally, the Perennibranchiata. Indications of this appear 
in the fewness of bones in the skull and the tarsus the 
extended double cone form of the sofscartilaged vertebrae ; 
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then, too, the joint processes are wanting, &c. On the far as the back, and is enclosed in an envelope of special 
other hand, Geotriton is distinguished in the most muscles, which are only attached at its hinder end and in 
peculiar way, by one organ, from all other Amphibia, viz., front to the rest of the tongue-bone. If, now, this muscle 
by the tongue. This is a pedicelled disc, like a mush- be contracted, it thrusts out the cartilage rod, and with it! 
room, on the bottom of the mouth cavity, where it is con- the tongue, in a way similar to that observed in Chame- 
nected with the tongue-bone apparatus; the latter, how- Icons, Woodpeckers, and Ant-eaters, Compare the annexed 
ever, does not merely consist of the same parts as in drawing. Thus Nature connects in the most remarkable ^ 
» other Amphibia, but at its two hinder ends there is manner a complicated organ of the higher Vertebrates 
attached on either side a long thin cartilage, which with the organisation of amphibians that evidently stand 
reaches, free between the neck muscles and the skin, as very low. 


EVIDENCES OF ANCIENT GLACIERS IN 
CENTRAL FINANCE 

! V;^HEN visiting the Mont’ Dore district, in Central 
I France, with Prof. Hifidey in the summer of 1873, 

\ my attention was accidentally directed to some magnifi- 
1 cent transported boulders occupying the floor of an ele- 


vated valley due south of the highest ridge of the Pic de 
Sancy. 

These, though gigantic, and occupying a very con- 
spicuous position, in every respect similar to positions 
occupied by deposits from ancient glaciers in Switzerland 
and in all other Alpine regions, are not alluded to in Le 
Coq’s exhaustive work on Central France, or his geolo- 



Fig I — Tran-sported blocks in the Tranteine Valley, Mont Dore. Mountains of Cantal in the distance. 


gical map appended thereto ; nor are they in either of they cannot have escaped the notice of French observers, 

I Mr. Scrope’s works on the Volcanoes of Central France ; if not writers, on the geology of France, I may assume 
nor can I obtain any information regarding them from that they are of sufficient novelty and interest to render 
those of my geological friends who are most versed in the accompanying notes and sketches acceptable to the 
glacial phenomena. readers of Nature. 

Under these circumstances, though still of opinion that The well-known lofty range of M ont Por e is described 



Fig. 2.— Transported block in the Tranteine Valley, Mont Dore (estimated length 36 feet). Pic de Sancy (N ) in the distance. 


Toy Scrope (“ Volcanoes,’’ ed. ii., p. 362) as a mountain France” (ed. ii., p. 124), the same author says of the 

J mass rising in its highest peaks more than 6,200 feet figure of the mass, that it is best understood by supposing 
above the sea-level, composed of beds of trachytic and seven or eight rocky summits grouped tc^ther within a 
basaltic lavas, alternating with their respective conglo- circuit of about a mile in diameter, from which, as from 
merates. And again, in his Volcanoes of Central the apex of a flattened and somewhat irregular cone, all 
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the sides slope more or less rapidly, the mass being 
\ deeply and widely eaten into on opposite sides by two 
i principal valleys, those of the Dordogne and the 
'Chambon. 

/ It is with the southern valley, or that of the source of 
I the Dordogne river, that we are concerned, the head of 
; v/hich occupies a noble amphitheatre facing the south, 
^ immediately under the highest summit of Mont Dore. 

: My companion and myself were on our way to the sum- 
mit of the Pic de Sancy, from the village of Latour 
about seven miles to the westward ; we were skirting the 
rocky and very steep sides of the amphitheatre at an ele- 
vation of some 5,000 feet, and were enjoying the view of 
the snow-streaked mountains of theCantal which bounded 
the horizon to the southwards at nearly forty miles’ dis- 
tance, when my attention was arrested by some large 
objects on the broad and level (as seen from a height) 
floor of the valley at our feet. They were presumedly 
huts, haystacks, or glacially transported blocks, and their 
position in reference to the head of the valley and amphi- 



theatre so strongly inclined me to the latter view, that I 
determined on visiting them before leaving the neighbour- 
hood. Accordingly, on the following day, I took the high 
road to Latour, south-eastward to the village of Chastail. 
Then leaving the road, I descended and crossed a small 
stream to the eastw^ard. The ascent of its steep opposite 
bank led through beechwoods to a broad flat ridge with 
some cheese-makers’ huts upon it, from which, still pro- 
ceeding eastward, I descended by a gentle slope imme- 
diately upon the floor of the valley, and found myself 
I amongst a group of magnificent boulders that had evi- 
I dently been deposited by an ancient glacier which had 
I flowed from the rocky amphitheatre at the head of the 
’valley. 

The blocks were of trachyte, and what I took to be 
j domite,^ of the same nature as the rocks towards the top 
’ of the pic ; they were scattered over an undulating surface, 
which I guessed to be about half a mile long by a quarter 
of a mile broad, and occupied both the floor and the very 
g^tle slopes of this part of the valley, up to perhaps 
^ 200 f^t above the stream. Others were seen further 
down;; the valley, which however soon contracted ; its 


stream, which meandered in the position of the greatest 
number of blocks, becoming, beyond it, a torrent. For 
about a mile above this there were no blocks ; that is, 
between my position and the base of the steep cliffs 
forming the amphitheatre where the glaciers had de- 
scended. The largest blocks were those furthest down the 
valley ; at least twenty 'of them appeared to me to be 
upwards of as many feet in length, and one of greater 
length was also of greater height. Several were split in 
two, like blocks that had been fractured by falling through 
the crevasse of a glacier. All were weather-worn and 
covered with lichens, ling, and grass. 

Returning I took a north-westerly direction, ascending | 
the spur I had crossed in coming, passing close under a J 
magnificently mountainous mass of basalt to the east of j 
the Puy de Pouge. Still further eastward and south of 
this Puy are meadows where brood mares and foals are ^ 
grazed, upon which were a few large blocks of trachyte or 
basalt artificially shaped into very odd forms, some like« 
skittles, others like a truncated cone with the earth heaped 
up round its base ; they may be worthy of further investi- ^ 
gation, but I had no time to examine them and no oppor- 1 
tunity of making inquiry. Thence my direction lay under I 
the Puy de Compairie, and so by a steep descent to I 
the Ruisseau de la Chambasse, which I followed to thej 
village of Sarsenae, and thence ascended to Latour. a 

J. D. Hooker 


ASSOCIATION OF GERMAN NATURAL 
PHILOSOPHERS AND PHYSICIANS 

T he forty-eighth meeting of this Association was 
held from the iSth to the 25th of September at 
Gratz, the chief town of Styria, in one of the most beau- 
tiful valleys of the Austrian Alps. 

The Association is the oldest of its kind j founded in " 
1822, and preceding, therefore, by several years, the birth 
of its British sister. In times of political disturbances 
and wars, such as the years 1848, 1866, and 1S70, it 
held no meetings ; in several previous years the German 
Governments, who in days gone by regarded every public 
meeting with suspicious eyes, prohibited them, and thus 
forty-eight meetings only were held during the fifty- four 1 
years of its existence. The German “Naturforschcr-Ver-f 
sammlung” owes its formation to one of the founders of 
comparative anatomy, the celebrated Oken, late Professor 
of Zoology at J ena, and it cannot be denied that politics . 
entered into the intentions of its founder as well as of many i' 
of its original members. When German unity was nothing 
but a treasonable aim of persecuted patriots, every meet- 
ing of Germans from different States served to spread and 
to give fresh vigour to this aim, and was in itself a pro- 
test against the division into small States of the common 
country, and against persecutions such as Oken himself 
has had to suffer. Aye, even now, when the old wishes 
have been fulfilled and no division separates Government 
and nation, remains of the old political undercurrent 
can still be traced in some of these meetings. 

Gratz has an entirely German population, whose 
sympathies with the new German realm are increased 
by their proximity to Slavian provinces. It has 
taken a prominent part in the Reformation, and al- 
though brought back to the old religion by threats 
of fire and sword, by the establishment of Jesuit 
colleges and the suppression of the Protestant Uni- 
versity once graced by Kepler, it still glories in its old 
recollections and carries high the banners of freedom and 
of its German nationality. In 1S42, the Naturforscher- 
Versammlung” was invited to Gratz and gave to that town 
a foretaste of the right of association then proscribed in 
Austria, and in 1875 the town opened her gates once 
more to her non-Austrian brethren, principally to assert 
her intellectual unity with Germany. This idea, and their 
enthusiasm for the freedom of thought, formed the 
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chief contents of the opening address delivered by Prof. 
Rollett, and of the welcome tendered by Dr. Kienzel, the 
chief magistrate of the town. The Government was 
represented by the lord-lieutenant of the province and by 
an under-secretary of the Board of Agriculture, while the 
Minister of Public Instruction welcomed the meeting in 
a letter excusing his absence. The Emperor Francis 
Joseph had contributed largely to the costs of the meet- 
ing. But this did not prevent his Government from interfer- 
ing with the hoisting of the flags of Germany, which were 
destined to greet the visitors on their entrance into the town. 
It would naturally be supposed that the sympathy evinced 
by the town of Gratz would have been responded to by 
large numbers of German visitors. In this respect, how- 
ever, the meeting was destined to be a disappointment, 
without any very prominent reason to account for it. 
Most likely a good many reasons contributed to this 
result : such as the distance of the place of meeting from 
the centre of Germany, the bad aspect of monetary 
matters, the day chosen for the assembly, which, lying in 
the middle of the summer vacation, prevents visitors from 
taking journeys into distant countries. Again, some of 
the branches represented in the Association have com- 
menced to hold separate meetings : the geologists, the 
astronomers, the societies for the improvement of public 
health, for ophthalmotology, psychiatrics, and surgery, hold 
separate annual meetings independent of the Association 
of Natural Philosophers and Physicians. Lastly, certain 
events that have lately taken place in Austria seem to 
have deterred German members of the Association from 
visiting the Austrian Empire. It will be remembered that 
some of the most prominent German professors of the 
University of Praghave been all but forced to leave their 
posts, and that the vacillating policy of the Austrian 
Government wishes at present to reconcile the Slavian 
population by excluding as much as possible German 
influence fVom Austrian Universities. 

The number of visitors at the meeting of Gratz was 
715 members, 1,567 associates, and 1,700 lady associates. 
Of the 2,282 male visitors, 1,705 belonged to Austria 
(1,141 being residents of Gratz), and 546 to the German 
Empire ; 114 of the latter being residents of Silesia, the 
nearest German province. Seventeen Russians, four 
Swiss, three Turks, two Swedes, two Roumanians, and 
one visitor from England, one from Italy, and one from 
Arnerica make up the total. It will be seen that this 
number corresponds very nearly with the average number 
of attendants at the British Association. 

This, of course, is a merely fortuitous resemblance. 
But many other points indicate that the British Associa- 
tion has been modelled from the German pattern. Both 
Associations are convened for the same number of days ; 
both hold the same number of general and sectional 
meetings ; they resemble each other in the nature of the 
recreations offered to visitors : excursions, dinners, con- 
certs, to which in Germany (and Austria) are added balls 
and theatrical performances, while England has the 
private hospitality of its nobles and rich manufacturers 
and merchants to offer, which do not enter into the 
German programme or certainly do not appear in it to the 
same extent. A festivity oT a peculiar character in addi- 
tion to those named was offered by the municipality of 
Gratz : an illumination by bonfires of the mountains 
surrounding the town, a sight of most impressive beauty. 

Generally speaking there are no evening meetings in 
Germany, and the festivals being of a public nature (not 
depending upon private hospitality), the connection 
between the visitors is greater than it is at the British 
meetings. A peculiarity of the German meetings is the 
absence of a president ; two charges d’affaires {GescJidfts- 
fiihrer) being nominated to conduct the business of the 
Association, one a natural philosopher, one a physician. 
Professors RoUet and L. von Pebal occupied these posi- 
tions in Gratz. The' sections nominate new presidents 


for each of their daily meetings. A consequence of this 
arrangement is a certain want of formality. No retro- 
spective introductions are offered at the opening of the 
sectional meetings, no criticisms of the work of fellow- 
workers by more or less competent critics, no sweeping 
remarks on the state of science in general, which happen 
to be the more disparaging the less the ^critic himself is 
actually engaged in contributing to the advancement of 
the branch of science he is discussing. 

In two respects the British Association has an indis- 
putable advantage over the German meetings. Those 
splendidly illustrated evening lectures addressed to the 
general public, which form one of the attractions of the 
meetings in the United, Kingdom, are not offered in 
Germany. 

Again, the funds of the German "Association are small ; 
they are spent for the purposes of each meeting, and no 
money can be given in grants for scientific purposes as is 
1 done in Great Britain. There are therefore no general 
and no sectional committees in Germany. On the other 
hand, the German Association offers the advantage of a 
speedy publication of its transactions. Instead of pub- 
lishing an annual volume long after the close of the 
meetings, the German Association offers a daily paper 
{Tagehlait) giving the proceedings in a more or less con- 
densed form according to the notes given by members to 
the general or the sectional secretaries. Generally some 
supplementary numbers are issued, completing the report 
within one month after the conclusion of the meeting. 

The papers read at the general meetings are mostly 
given in full. At the first general meeting at Gratz, after 
the opening ceremony already alluded to, the Arctic ex- 
plorer, Lieut. Weyprecht, gave a most interesting review 
of Arctic explorations, and at the same time a curious and 
stirring piece of self-criticism.* Amongst the most charac- 
teristic passages are the following : — 

Originally it was the wish for material gain, in the shape 
of fur and fish- oil, that prompted Arctic exploration. Later 
on this cause was replaced by the ambition of geogra- 
phical discoveries such as are easily understood by the 
general public. The running after this sort of fame 
gradually assumed such proportions that Arctic explora- 
tion became a sort of international steeplechase towards 
the North Pole, a system opposed to true scientific disco- 
veries. Topographical geography must be subordinated 
in Arctic regions to physical geography. Geographical 
discovery derives its value only from scientific discoveries 
connected with it. The exploration of the great and 
unknown latitudes near the poles of our globe must be 
continued without regard to the expenditure of money and 
of life which it demands. But its ulterior aim must lie 
higher than the mere sketching and christening in diffe- 
rent languages of islands, bays, and promontories buried 
in ice, and the mere reaching of higher latitudes than 
those reached by our predecessors. One reason of the 
indifferent results of previous expeditions is that they have 
been unconnected with each other. The progress of 
meteorology consists in comparison, and every success 
it has obtained, such as the laws of storms, the theory of 
winds, &:c., is the result of simultaneous observations. 
The aim of future Arctic explorers must be to make simul- 
taneous observations, extending over the period ^ of a 
whole year, with identical instruments and according to 
identical rules. In the first place, they will have to con- 
sider natural philosophy and meteorology, botany, zoology, 
and geology, and only in the second place the discovery of 
geographical details. I do not intend in what I said to 
depreciate the merits of my Arctic predecessors, w'hose 
sacrifices few can appreciate better than I do. In giving 
utterance for the first time to these opinions, which I have 
taken time in forming, I complain against myself^ and I 
condemn the greater part of the results of my own~ariiuous 

* Some of the chief points in this address -vve gay:^ii%-^A’ruRE, vo!. xii, 
p- 539- 
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labours. I will conclude by announcing that the future 
participation of Austria in such an enterprise has been 
secured by the generosity of a man who has already made 
several sacrifices in the interest of Arctic voyages.’^ 

The Maecenas of the new expedition alluded to but not 
named in this announcement is understood to be Count 
Hans Wilczek. 

Weyprecht’s manly speech was followed by great 
applause, and has already produced the effect of inducing 
the Commission appointed by the German Government 
to examine the question of expediency of a new expedi- 
tion to the North Pole, not to recommend the despatch of 
a new expedition, but the establishment of stations of 
observation in northern latitudes. 

The second general meeting selected Hamburg for its 
place of assembly in 1876, and appointed the chief magis- 
trate of the town, Burgomaster Kirchenpauer, and Dr. 
Dantzel, to manage affairs. Prof. Behn brought before 
the meeting the plan of a society for the assistance of | 
scientific men in reduced circumstances. | 

Dr. Gunther then gave a very interesting lecture, to 
which, unfortunately, no abridgment could do justice, on 
the aims and results of the history of mathematics ; fol- 
lowed by Prof. Benedict on the history of crime with 
i regard to ethnology and anthropology. He touched upon : 
, delicate ground, asserting that every action is based less | 
on liberty than on compulsion ; that our acts are ] 
governed by natural laws and not by theological opi- 
nions, and that punishment may act as a corrective of 
perverted human nature, but is chiefly the outflow of the 
desire of society to avenge wrongs inflicted upon it The 
best prevention of crime depends upon the increase of 
our knowledge of those circumstances that necessarily 
f engender it In England a speech like this would no 
j doubt have raised a storm of theological indignation. 

! In Germany the clergy is distinguished by its absence 
1 from scientific meetings. The separation of natural 
' science and orthodoxy is complete, and no opposition was 
therefore offered to these remarks. 

In the third and last general meeting two popular 
medical lectures were given, one by Dr. Ravoth, on 
nursing the sick ; the other by Dr. Lender, on ozone (the 
latter gentleman having made some doubtful efforts of 
introducing infinitesimally small doses of ozone into 
medicine). Then Prof, von Pebal rose, and declaring 
the order of the day exhausted, thanked the members 
for their attendance at Gratz, and proposed a vote of 
thanks to the sovereign in whose realm they had as- 
sembled. This proposal having been cheerfully responded 
to, Dr. Stilling proposed and carried a cordial vote of 
thanks to the town of Gratz, and Dr. Rollet, who pre- 
sided at the meeting, declared the assembly closed. 

Of minor incidents may be mentioned the invitation of 
a society in Offenburg (Black Forest) to contribute for a 
monument to be erected to Oken in this his native town ; 
and the distribution of several works written for the occa- 
sion, amongst others a guide to Gratz, and a commemo- 
rative volume published by the Medical Society of that 
town. 

Reverting at last to a short review of the proper business 
of the Association, its sectional meetings, the reader will 
remark the absence at the German assembly of one of 
the most popular sections of the British Association, viz., 
that of engineering, while several other sections appear 
in the German programme that are omitted in the British 
society, notably those devoted to medicine. This review will 
form the subject of a second article. A. Oppenheim 


G££J/aijV COJ/J/ISS/O/V ON ARCTIC 
EXPLORATION 

German Commission on Arctic Exploration, 
^ appointed by the Reichskanzler, and to which we 
have before referred, consists of Professors Dove and 


Neumayer, Doctors v. Richthofen and Siemens from 
Berlin, Prof. Karsten from Kiel, Prof. Grisebach from 
Gottingen, Prof. Zittel from Munich, Prof. Bruhns from 
Leipzig, Prof. Quenstedt from Tubingen, Director Riimker 
from Hamburg, Professors Schimper and Winnecke from 
Strassburg. The Commissioners have held meetings at 
Berlin from October 4 to 13 ; and the result of their 
deliberations — a long memoir on the value of the different 
branches of science — has been delivered to the Bundes- 
rath for further consideration. The rSsitme of that report 
is contained in the following unanimously adopted con- 
clusions : — 

I. The exploration of the Arctic regions is of great 
importance for all branches of science. The Commission 
recommends for such exploration the establishment of 
fixed observing stations. From the principal station, and 
supported by it, are to be made exploring expeditions by 
sea and by land. 

“ 2. The Commission is of opinion that the region 
which should be explored by organised German Arctic 
explorers, is the great inlet to the higher Arctic regions 
situated between the eastern shore of Greenland and the 
western shore of Spitzbergen. 

‘‘ Considering the results of the second German Arctic 
expedition, a principal station should be established 
on the eastern shore of Greenland, and, at least, 
two secondary stations, fitted out for per 7 nane 7 it in- 
vestigation of different scientific questions, at Jan 
Mayen and on the western shore of Spitzbergen. 
For certain scientific researches the principal station 
should establish temporary stations. 

3. It appears very desirable,^ and, so far as scientific 
preparations are concerned, possible, to commence these 
Arctic explorations in the year 1877. 

4. The Commission is convinced that an exploration 
of the Arctic regions, based on such principles, will furnish 
valuable results, even if limited to the region betw'een 
Greenland and Spitzbergen; but it is also of opinion 
that an exhaustive solution of the problems to be solved 
can only be expected when the exploration is extended 
over the whole Arctic zone, and when other countries 
take their share in the undertaking. 

“ The Commission recommends, therefore, that the 
principles adopted for the German undertaking should be 
communicated to the Governments of the States which 
take interest in Arctic inquiry, in order to establish, if 
possible, a complete circle of observing stations in the 
Arctic zones.” 


NOTES 

We take the following from the T'mes 

The award of the medals in the gift of the Royal Society for 
the present year, by the Council, is as follows :--The Copley 
Medal to Prof, A. W, Hofmann, F.R, S., for his numerous con- 
tributions to the science of chemistry, and especially for his 
researches on the derivatives of ammonia; a Royal medal to 
Mr. William Crookes, F. R.S., for his various chemical and 
physical researches, more especially for his discovery of thallium, 
his investigation of its compounds, and determination of its 
atomic weight, and for his discovery of the repulsion referable to 
radiation ; a Royal medal to Dr. Thomas Oldham, F.R.S., for 
his long and important services in the science of geology, first as 
Professor of Geology, Trinity College, Dublin, and Director of 
the Geological Survey of Ireland, and chiefly for the great work 
which he has long conducted as Superintendent of the Geological 
Survey of India, in which so much progress has been made "that 
in a few years it will be possible to produce a geological map of 
India comparable to the geological map of England executed by 
the^late Mr. G reenough— also for the series of volumes of Geo- 
logical Reports and Memoirs, including the Paljeonlologia 
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Indica,’’ published under his direction. It is hoped that Dr. | 
Hofmann may be spared from Berlin for a few days so as to 
receive the medal in person. The medals will be presented at 
the anniversary meeting of the Society on the 30th inst. 

The following are the names to be proposed for election as 
Council and officers of the Royal Society for the ensuing year at 
the anniversary meeting of the Society, to be held on the 30th 
inst., St. Andrew’s Day: — President, Joseph Dalton Hooker, 
C.B. Treasurer, William Spottiswoode, M.A., LL.D. Secre- 
taries, Prof. George Gabriel Stokes, M.A., D.C.L., LL.D., and 
Prof. Thomas Henry Huxley, LL.D. Foreign Secretaiy, Prof. 
Alexander William Williamson, Ph.D. Other members of the 
Council: — Prof. J. !C. Adams, LL.D., Major-General John 
T. Boileau, Edward Viscount Cardwell, F. G.S., Warren De la 
Rue, D.C.L., Capl. Frederick J. O. Evans, R.N., C.B., Edward 
Frankland, D.C.L., Albert C. L. G. Gunther, M.D., Prof. T. 
Wharton Jones, F.R.C.S., Joseph Norman Lockyer, F.R.A.S., 
the Rev. Robert Main, M.A., Prof. Daniel Oliver, F.L.S., 
Prof. Edmund A. Parke?, M.D., Right Hon. Lyon Playfair, 
C.B., LL.D., William Pole, C.E., the Rev. Bartholomew 
Price, M.A., Warrington W. Smyth, M.A. 

At last Friday’s lecture by Dr. Carpenter, in connection with 
the St. Thomas Chaiterhouse School Teachers’ Science Associa- | 
tion, Dr. Lyon Playfair presided. In proposing a vote of thanks to 
Dr. Carpenter, Dr. Playfair referred to the subject of compulsory 
education, which is gradually becoming universal in this 
country, but which, he said, would be pure tyrrany unless the 
education in our schools was increased and its quality raised. 
Quantity is all very good, but unless tliere is quality along with 
I it, there is not much gained, If it was to be said that children 
I of thirteen or fourteen years of age were merely to receive the 
’ same education as children of eight years of age, compulsory 
j education would be but tyranny. Therefore compulsory educa- 
I tion involved higher education.” Dr. Playfair expressed his 
' gratification that the teachers composing the Association had 
banded themselves together in order to qualify themselves by 
attending such lectures as those of the Gilchrist fund and by other 
means, to undertake this higher education, which, W'e believe 
with Dr. Playfair, will be forced upon us even in elementary 
schools by the .spiead of compulsory education. 

The conferring of the Freedom of the City of London on Sir 
George B. Airy, the Astronomer Royal, and late President of 
the Royal Society, which took place on. Thursday last, is, we 
believe, the first instance in which that honour has been bestowed 
for scientific services unconnected with military or engineering 
science. In the civic speeches which accompanied the ceremony, 
great stress was laid on Sir G. B. Airy’s services in connection 
with the Metric Standard. 

In the Quarterly Return of Marriages, Births, and Deaths, 
just issued by the Registrar-General, we are glad to see that 
attention is pointedly drawn in the remarks to the annual 
epidemic of infantile diarrhcea, and the opinion expressed that it 
rests with the health officers of the dian'licea-slricken towns to 
discover the nature of the sanitary shortcomings which lead to 
this waste of infant life. Perhaps equal stress might have been 
laid on a correct knowledge of the modes of nursing infants pre- 
vailing in the separate towns as on their merely sanitary condi- 
tions, as likely to lead to the true causes of the observed 
variations in the diarrhoea death-rate. 

At the Meteorological Congress to be held under M. Le 
Verrier’.s presidency at Poitiers on the 19th, 20th, and 21st inst., 
as already stated in Nature, steps will be taken to inaugurate, 
for the west of France overlooking the Bay of Biscay, a system 
of daily weather telegrams by the Observatory of Paris. Since 
this system of warnings is more specially designed to further the 
interests of agriculture,, subscriptions are solicited from pro- 


prietors and others more specially interested in the success of the 
proposed scheme, particularly in view of the considerable expense 
which will be incurred iu founding a sufficient number of stations 
with the necessary equipment of instruments. Weather warnings 
for agriculturists, if they are to be of practical utility, must do 
more than forecast high winds, they must also, and more par- 
ticularly, aim at giring warning of the approach of frost, rain, 
snow, and thunder-storms ; and this requires for its successful 
accomplishment more numerous stations and more frequent 
observations than are necessary in issuing warnings for the 
benefit of the shipping interest. 

We have received the Transactions of the Michigan Slate 
hledical Society for 1875, containing among other matters a 
discussion by Professor Kedzie, the president, of the observations 
on ozone made by him during 1872-75 ; and a form for meteoro- 
logical observations made thrice a day, adopted by the State 
Board of Health, hlichigan, which appears to be well adapted for 
medico-meteorological purposes, except that the directions given 
for the position of the thermometer are vague as well as faulty 
to secure comparability among the observations. 

At the last meeting of the General CounciEof the Torkshire 
College of Science, under the presidency of Dr. Heaton, it was 
unanimously resolved to found a scholarship of the annual value 
of 254, to be called the Cavendish Scholarship, in recognition 
of the obligations conferred upon the college by the Duke of 
Devonshire and Lord F. C. Cavendish, M.P. From a statis- 
tical return presented by Mr. . Henry H. Sales, secretary, it 
appears that 200 students are in attendance at the college, of 
whom more than forty are availing themselves of the day 
classes. 

The Report of the Scotch Herring Fishery Board states that 
already certain facts have been discovered in the course of the 
experiments which have been instituted for the purpose of disco- 
vering how far the temperature' of the sea and other meteoro- 
logical conditions might be concerned in determining the migra- 
tion of the herring. Arrangements were made during the season 
of 1874 for regular observations, and twenty of the fisheries 
were supplied, through the liberality of the Marquis of Tweed-’ 
dale, ■with deep-sea thermometers for ascertaining the tempe- 
rature of the sea at the times and places when fishing was going 
on. The records of these observations, taken in conjunction 
with the returns of the daily catch, and with particulars collected 
from other sources, were referred to Mr. Buchan, Secretary to 
the Meteorological Society, who analysed them. Although the 
returns are not sufficiently full to afford any accurate rule, owing 
to the lateness of the period before the sea-thermometers were 
ready to be sent to the fishermen, they prove that “during 
the periods when good or heavy catches were taken the baro- 
meter was, in the great majority of cases, high and steady, the 
winds light or moderate, and electrical phenomena wanting 5 
and on the otlier hand, when catches were low, the observations 
often indicated a low barometer, strong winds, unsettled weather, 
and thunder and lightning.” From the complete returns of the 
daily catch of the fish, and of the meteorological conditions, 
inclusive of the temperature of the sea, now obtained, it is 
anticipated that materials will be collected in three or four years 
from which most valuable conclusions will be arrived at. 

A NEW edition of Dr. Lardner’s “Handbook of Astronomy,” * 
revised and completed to 1S75 by Mr, Edwin Dunkin, F.R. A.S., | 
is nearly ready for publication by Messrs. Lockwood and Cal I 
It will contain a large number of plates and woodcuts. 

The jDai/y Telegraph announces that the lett^ Mr. 
Stanley, committed to the charge of M. Linants Bellefonds, 
have safely arrived, notwithstanding the of ColoneX; 

Gordon’s representative- They cont^E&^'iCp^^^cription of the , 
south-eastern, eastern, and nortteStf fesfes of Lake Nyanz^ ' ■ 
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The letters are said to contain valuable geographical data in 
illustration of the map already forwarded, including soundings 
ot the Victoria Nyanza and an exploration of the White Nile 
above Ripon Falls. 

In reference to the ReuteFs telegram (vol. xiL, p. 562) rela- 
tive to the mission to Italy of Major Resting and Mr. Lockyer, 
h we should state that the instruments which it was sought to collect 
; for the forthcoming Government Exhibition of Scientific Instru- 
' meats at South Kensington Museum are not instruments used in 
■ recent astronomical observations, but rather such as will be 
i historically interesting as illustrating those sciences in the early 
development of which Italian philosophers such as Galileo, 
Toricelli, Volta, and Galvani took such a large share. 

On Saturday evening, [Captain Adams, of the whaler 
I arrived in Dundee from the Davies Straits fishing. From the 
condition of the wind and sea at Carey Island, Captain Adams 
j believes that there must have been a vast extent of open water 
'j towards the north, and he is convinced that the Government 
I ships must have reached a higher latitude than they possibly 
1 could have attained for many years past. Captain Adams has 
jan intimate knowledge of the Polar regions, and has already 
" made several valuable contributions to Arctic discoveries. 

A SERIES of Popular Scientific Lectures was commenced at the 
Town Hall, West Bromwich, on Tuesday week, when Prof. 
Williamson, F.R.S., lectured on ‘'Coal and Coal Plants.” The 
following remain to be given : — On Nov. 16, “ The Age of Ice in 
Britain,” by Rev. H. W- Crosskey, F.G.S. On Nov. 30, “ Coal 
Gas,” by F. Jones, F.R.S.E., F.C.S. On Dec. 14, “Nerve 
Cells and Nerve Fibres,” by Prof. A. Gamgee, M.D., F.R.S. 
On Jan. 10, “The Marineris Compass,” by J. tiopkinson, 
D.Sc., M.A. 

j We have received the Report of the “Botanical Locality 
I Record Club ” for 1854. It forms a valuable addition to our 
j topographical knowledge of British plants ; and m the list of 
I “New County Records,” care seems to have been taken not to 
I give those of the rarer plants so precisely that the publication 
j will be likely to result in their extinction. A suggestion has 
K been made to extend the area of the records to Cellular Crypto- 
I gams (Vascular Cryptogams being ah*eady included). This 
I might probably be done with advantage as far as Mosses, Lichens, 
I and Hepaticae, and possibly also Fungi, are concerned ; but with 
I regard to Algse, it is more doubtful whether muchj would be 
[ gained by a record of their geographical distribution. 

MM. Reess and W ijjl, of Erlangen, record in the Botanische 
Zdtung No. 44 for the current year, a series of observations on 
|\the carnivorous habits of DioyuEa and Drosera, Made quite 
lindependently of Mr. Darwin*s researches, and partly before their 
Wblication, they abimdantly confirm his conclusions as to the 
fcower possessed by the sundew of absorb^ and digesting 
jaitrogenous substances. Similar experiments on other plants 
|Bith glandular hairs produced, like Mr. Darwin’s, negative 
results. 

The Argonaut is to be doubled in size at the eommence- 
ment of a new volume in January. - A new feature will be a 
I monthly report, suited for general readers, on the progress of 
science, specially prepared for the magazine “by professional 
gentlemen of acknowledged standing in their respectives spheres 
of study.” 

It is gratifying to see that the value of experimental obser- 
vation is coming to be more and more recognised in Medicine. 
We would draw attention, in reference to this, to a summary of 
an excellent address on the subject, by Dr, McKendrick, of 
Edinburgh, which appears in last Saturday’s British Medical 
Joumah 


Prof. W. R. M'Nab reprints from the Quarterly Journal of' 
Microscopical Science his translation of Brefeld’s most important’ 
researches on the life-history of one of the common blue moulds, 
Penicillium glauctim, A very close research succeeded in detect- 
ing the hitherto unknown sexual mode of reproduction of this 
fungus. Brefeld terms the second generation a sclerotium or 
sporocarp, from which are developed — as the result of the union 
of the true sexual organs, the carpogonium and antheridiuin — 
asci and ascospores, the formation of which shows that Penicii- 
liiwi must be placed in the group of Ascomycetes ; and he con- 
siders that, from the striking resemblance of the minute structure 
of the sclerotia to those of the truflle, a position must be assigned 
it close to the Tuberacece. 

The second part of Bentley and Triinen’s " Medicinal Plants ” 
fully maintains the character of the first. It contains seven 
plates : Theohrofna Cacao (the cocoa* plant), RJuimnus caiharticus^ 
PruntLs Amygdalus (the almond), Pyrus Cydonia (the quince), 
Loheha inflata.^ Gaultheria procu 7 nbens^ and Cin 7 iamo?}i 7 im zey-- 
lanicum (the cinnamon). The letter-press is amply descriptive 
of the various species and their officinal preparations. The work 
will be completed in about forty parts. 

MM. Wiegandt, Hempel, and Parey, of Berlin, are publishing 
a large number of wall-maps or diagrams for instruction in 
natural histoiy, with especial reference to agriculture. Five 
series have been issued up to the present time ; the first relating 
to the breeding of stock ; the second to the production of 
wool ; the tliird to the minute structure of plants ; the fourth 
to the cultivation of root and other crops ; and the fifth to 
physical geography. 

Mr. j. j. Harris Teall, B.A., First Class in the Natural 
Sciences PMpos 1872 and Sedgwick Prizeman 1873, lias been 
elected a Fellow of St. John’s College, Cambridge. Mr. Teall 
is at present one of the lecturers engaged on behalf of the Uni- 
versity in the larger towns. 

The unfortunate explosion of the Magenta at Toulouse has 
involved a loss of some consequence to science. Eighteen! 
Phoenician inscriptions, recently discovered and on their way to! 
the Louvre Museum, were on board the ill-fated steamer. Greatj 
efforts will be made to raise the hull, and the inscriptions may 
possibly be recovered by divers. 

The Crystal Palace Company’s School of Practical Engineer- 
ing is to be further developed this season by the addition of a 
Colonial Section. This section is designed particularly for 
gentlemen; who intend to proceed to the colonies or abroad, as 
explorers or settlers. The object proposed is to afford them so 
much practical knowledge of scientific and mechanical work and 
expedients as shall enable them best to utilise the means with 
which they may have to deal, especially when entirely dependent 
on their own resources. The Colonial Section will be opened 
on January 5, 1876. 

A RETRIEVER DOG, whose o^vner was working in the garden 
of the Bath Institution, lately killed a favourite cat, a frequenter 
of the same grounds. Having committed this unprovoked mur- 
der, the dog deliberately took the cat in his mouth, carried it 
some distance, dug a deep hole behind some bushes, and after 
depositing the cat therein, carefully replaced the earth, and had 
he not been observed there would have been no evidence of the 
crime. Shortly after, the dog lost his life by poison, probably a 
penalty for the offence. 

In the neighbourhood of Bath a gentleman possesses a pair of 
carriage horses, one of which evinces more than ordinary intelli- 
gence when his own ends have to be served. If the horse hears 
even in the distance, the very first movement of a mowing- 
machine, he connects the sound with fresh grass, and at once 
taps with his hoof at the boarding of the stall to summon the 
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coachman for a supply. At first this is" done gently, but if time 
passes he imperatively demands attention, or it is doubtful if | 
the stable would contain him. The coachman lives adjoining 
the stable, and, much to his discomfort, the horse sometimes 
has imaginary wants during the night, and repeats the same 
process ; and at whatever hour this occurs, the coachman is 
under the necessity of getting up to attend to him. 

On the 23rd inst. there will be an election at Brlliol College, 
Oxford, to a scholarship on the foundation of Miss Hannah 
Brakenbury, ‘‘for the encouragement of the study of Natural 
■Science,” worth So/, a year, tenable duiing residence of four 
years; open to all such candidates as shall not exceed eight 
terms from matriculation. Candidates are requested to com- 
municate their intention to the Master of Balliol by letter, on 
or before Tuesday, the i6th inst, enclosing testimonials. 

The formal opening of the Zoological Garden of Cincinnati 
took place on the iSth of September. It contains sixty-six 
acres, and is very well arranged for its purposes. 

The additions to the Zoological Society’s Gardens daring the 
past week include two Macaque Monkeys {Macacus cymmolgus) 
from India, presented by Mrs. Tipping ; an Egyptian Goose 
{Chenalopex (S^ypUaca) from Africa, presented by Dr. E. Swain . 
a Ring -necked Parrakeet {Palacrnis iorqnata) from India, pre. 
sented by Miss Tlnrhvall ; a White-fronted Guan {Penelope jacu^ 
eaca), a White Eye-browed Guan {Penelope supe't ciliaris) from 
S.E. Brazil, a Vulpine Phalanger {Phalanqisia vulpina) from 
Australia, a. Blue and Yellow Maccaw {Ara ararauna) from S. 
America, two Tambu Fruit P igeons {Plilonopus jamhu) from, the 
Indian ArchipSagoTdeposited ; two Upland Geese {Chloephaga 
magellanica) from the Falkland Islands, received in exchange. 


OBSERVATIONS ON BEES, WASPS, AND 
ANTS* 

'T'PIIS is a continuation of my previous papers on the same 
subject. In them I recorded various experiments tending 
*0 show that in many cases Ants and Bees which have found a 
store of food or of larvm certainly do not communicate the infor- 
mation to their friends. This unexpected observation was re- 
I ceived with so much surprise, and indeed was so unexpected to 
myself, that I determined to repeat the experiments : which I 
have now done, with, however, the same result. To take one 
as an illustration : I placed an P. Flava (the small red ant) to a 
heap of larvae, which, as is well known, are fleshy legless grubs 
incapable of motion. I placed them about two feet from the 
entrance to her nest. I then watched her from eleven in the 
morning till after seven in the evening, during which time she 
made eighty -six journeys fiorri the nest to the heap of larvae, 
carrying one off each time ; but although she had so much work 
j to do, and though the precious larvae were lying for so long 
j exposed to so many dangers and to the weather, she brought no 
I other ant to assist her in carrying them off. One of the ants I 
j observed in this way carried off one by one no less than 187 
lart’ce in a day. In other instances, on the contrary, the opposite 
result occurred. I was for some time uncertain, in the latter 
cases, whether the ants purposely brought friends to their assist- 
ance, or whether, as the ants are sociable insects, it merely hap- 
pened that the one accompanied the other, as it were, by accident. 
To lest this question, I took two ants, and placed them under 
similar circumstances, the one to a heap of lar\'3e, the other to a 
group of twro or three, always, however, putting one in place of 

( any that was carried off ; and it was quite clear that the ants 
which were placed, to the large group of larvae brought far more 
friends to their assistance than those which had apparently only 
two or three larvae to move. Of thirty ants which were observed, 
those placed to a large number of laivce brought 250 friends, 
while those placed to two or three larvae under similar circum- 
stances only brought eighty. 

One account, much relied on as showing' the intelligence of ants, 
has been the following observation made by M. Bund in Brazil. 

y * A paper read hy Sir John Lubbock, Bart., M.P , D.C.L., F.R.S., at the 
^ linnean Society, Nov. 4, Communicated by the author. 


Passing one day under a tree wEich stood almost by itself, be. 
was surprised to hear the leaves falling like rain. On examining ■ 
the cause of this, he found that a number of ants had climbed 
the tree, and were cutting off the leaves, which "w^ere then carried 
away by companions waiting for them below. Of course itj 
might be said that the leaves which dropped fell by accident ; in 
which case they would naturally be can-ied off by the ants below. 

It occurred to me, however, that this was an observ^ation which 
might easily be repeated. I placed therefore a number of larvse 
on a slip of glass, which I suspended by a tape, so that it hung 
one-third of an inch from the surface of one of my artificial 
nests ; isolating it, however, in such a manner that for an ant to 
walk to the nest she would be obliged to go thirteen feet round. 

I then placed some black ants {F, nigra) on the glass with the 
larvae. Each of them took a larva in the usual way, and then 
endeavoured to go by the quickest road home. They leaned 
over the glass and made every effort to reach down, but of course 
in vain, though the distance w^as so small that they could all but 
touch the nest with their antennse, and even, in one or two cases, 
succeeded in getting down by stepping on to the back of an ant 
below. Those, how’ever, wEich did not meet with any such 
assistance, gradually, though at first requiring some help from 
me, found their way round to the nest, and after a short time 
there was quite a string of ants passing to and fro from the nest 
to the larvse, alihough it would have been so easy lor them to 
throw the larvse over the edge of the glass, or to go straight 
home, if they would have faced a drop of, say, one-tenth of an 
inch. 

Moreover, I placed some fine mould within half an inch of the 
glass, so that it would have been easy for the ants, by literally 
one minute’s labour, to have constructed for themselves a stepping ' 
stone up to the glass ; yet they did not adopt any of these expe- ■ 
dients, but for h:.urs together, and by hundreds, continued to ' 
make the long journey round. I confess this experiment, which 
I repeated on several occasions, surprised me very much. 

As my previous experiments, which showed that bees did nott 
by any means in all cases bring their friends to share stores of} 
food which they had discovered, have been much questioned by \ 
bee-keepeis, I have repeated them again. 

No doubt, if honey is put in an exposed place, so that it is 
found by one bee, it is most natural that others should ^also find 
their way to it ; but this does not, according to my experience, 
happen if the honey is concealed. For instance, I put a bee to 
some honey in a flowerpot placed on its side, and so arranged, 
that the bee had only a small orifice through which to enter, 1 
Under these circumstances, from a quarter to seven in. the morn - 1 
ing till a quarter past seven in the evening, she made fifty-nine I 
journeys, and during the whole of this time only one other bee I 
found her w’ay to the honey. 

I found that bees soon accustomed themselves to look for 
honey on papers of particular colours. For instance, on 
Sept. 13 I placed a bee to some honey on a slip of glass on 
green paper, and after she had made twelve journeys to and 
from the hive I put red paper where the green had been, and 
placed another drop of honey on a green paper, at a distance 
of about a foot. 1 he bee returned, however, to the honey on 
the green paper. I then gently moved the green paper, with 
the bee on it, back to the old place. When the bee had gone, 

I replaced the green paper by a yellow one, and put the green 
again a foot off. After the usual interval she returned again to 
the green. I repeated the same proceeding, but with orange 
paper instead of green. She returned again to the green, I 
now did the same with white paper : she returned again to the 
green. Again I tried her with blue : she again came to the 
green. I then reversed the position of the blue and green 
papers, but still she returned to the green. I repeated this ex- 
periment with other bees, and with the same result, though it 
seemed to me that in some cases they did not distinguish so 
clearly between green and blue as between green and other 
colours. In other respects they seemed to adhere equally closely 
to any colour to which they were made accustomed. 

As regal ds wasps, my experiments fully confirm those pre- . 
viously made, and justify everything I have said with ref^cn^i 
to their great industry. Indeed, they begin to work earlier in j 
the morning and cease later in the evening than bee^ conrinuing j 
all day with the utmost assiduity. Thus, a w^' wluch 1/ 
watched on the loth of September, worked from sev^ in the 
morning until seven in the evening without a mi^ent’s inter- 
mission, during which time she made no less ninety-four 
visits to the honey. As is the case a wasp is put to 

exposed honey, ethers soon ermine this, if pos- 
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sible, I trained a wasp to come to some honey which I placed in 
a box communicating with the outside by an india-rubber tube 
six inches in length and one-third of an inch in diameter. She 
came to tliis honey continuously for three days, during which 
time no other wasp found the honey. As regards colour, I 
satisfied myself, by experiments like those made with bees, that 
they are capable of seeing colour, though they appear to be less 
influenced by it than are bees. 


OUR BOTANICAL COLUMN 

Irish Hepatic.^. — S. O. Lindberg has just published a 
quarto memoir on the “ Hepaticse in Hibernia mense Jnlii 1S73 
lectse.” This memoir is a reprint from the tenth volume of the 

Acta Societatis Scientiarum Fennicse,” and contains a list of 
eighty-nine species of Hepaticse collected during a month’s visit 
to Ireland. The author had the benefit of the great geographical 
knowledge of Dr. Moore — the author with A. G. Slore of the 
“Cybele Hibernica ” — to enable him to visit, without delay, the 
most products n i ortions of Ireland ; otherwise it may be doubted 
if his coliectioiib would have been so rich. Many of the species 
described are v ry rare ; some of them are new. The synonymy 
of the species is worked out in a manner worthy of the greatest 
praise. Many of the smaller forms among Lejeunea and other 
genera are described from fresh specimens or from those preseirved 
in alcohol. The collections were chiefly made in IGIlarney. Of 
the new species we may mention Lejeiinta patens, L, Moorei, 
Zyg'odon aiistatns. In an appendix we find a list of the genera 
of European Hepaticse classified as follows : — 

1 . Marchantiacese. 

2. Jimgermaniacese, 

3. Anthocerotese. 

The group of Marchantiace^ is divided into A, Schkocarpee and 
B. Cleistocarpecc (this latter includes such genera as Tessellina 
and Riccia) ; that of Jungermaniacece into the same two sub- 
sections ; and these are again much sub-divided. 

The existence in Ireland of so large a number of interesting 
forms, of which so veiy much yet remains to be known as to 
their life-history, ought surely to act as a stimulant to the rising 
school of Irish botanists. 

Marine Alg.*e of the United States.— Allhough nearly 
twenty years have elapsed since the third part of Haiwey’s 
“Nereis Eoreali- Americana ” was sent to the press, yet the contri- 
butions to a knowledge of the North American Algce have been 
but few, W. G. Farlow, one of Prof. Asa Gray’s assistants, 
ascribes this to the fact that but few American botanists reside 
oil the western coast of America, w^here novelties might be ex- 
pected ; and he publishes a most w^elcorae list of the marine 
species of the United Siates p>vper, not including Alaska, but in 
part enumerating those of Vancouver’s Island. Those added 
since the publication of Harvey’s “Nereis” are denoted by a 
star. The number of species enumerated is 430, a number that 
doubtless will be increased when the Alg^ are investigated as 
recent forms either living or preserved in fluid, and not, as is 
now frequently the case, only examined when in a state of w^hat 
is but little better than that of stains on white paper. Mr. Far- 
low’s list Y, ill be found in vol. x. 2nd ser. of the Proceedings of 
the Ameri.an Academy of Arts and Sciences. 

^ Coffee in Dominica.— A good deal of attention has been 
directed of late to the island of Dominica as a coffee-pro- 
ducing country, a fact briefly referred to in Nature, vol. 
xii. p. 173. At one time coffee was one of the staple pro- 
ducts of the island, and was grown not only in large quan- 
tities, but also of excellent quality. At the present time little 
or none is exported to Europe, but the island still grows 
sufficient supply its own demands, and we believe sends a 
little to the neighbouiing islands. This falling off in the cul- 
tivation of the coffee-plant, in a soil and climate which experience 
showed was eminently suited to it in every respect, was due to 
the extensive destruction of the plants by what was then known 
as the coffee blight This was soon found to be of insect origin, 
but no active or energetic measures were taken to rid the island 
of the pest, which continued its ravages, destrojdng many plan- 
tations, and even driving planters away in great numbers. 
Nothing seems to have been knowm regarding the insect itself 
until within the past few weeks, wEen specimens in their various 
stages, together with the injured leaves, have been received at 
the Kew Museum. Upon submitting these specimens to an 
entomologist, they were at once identified as the White Coflfee- 


leaf Miner {Cemiosto?}ia coffeelhwi, Mann.), an insect exceedingly 
destructive to the coffee-plants in Brazil, Rio Janeiro, Martinique, 
&;c. The crops of coffee in Brazil are said to be lessened one- 
fifth in consequence of the ravages of this insect. 

It is remarkable that little seems to have been known in 
Dominica about the classification or habits of the insect, though 
it made its first appearance there in 1S33, some forty-two years 
back, and it seems to have been known in Brazil only within the 
last twenty or twenty-three years. An elaborate descriptioir of 
the insect and its ravages will be found in the Anurkan 
Naturalist^ vol. vi. pp. 333, 596 \ 1872. 


SCIENTIFIC SERIALS 

Anjiiial Report and Proceedings of the Belfast Natitralutd 
Field Club, 1S73, 74. — This Report was written before the meet- 
ing of the British Association in Belfast last year, so that its 
issue must have been very much delayed. The Society, accord- 
ing to the Report, as to financial condition and number of mem- 
bers, is in a thoroughly satisfactory condition. The Society, as a 
Field Club, makes excursions during summer ; an account of 
those for 1S73 is contained in this part of the Proceedings. The 
papers read during the winter session are all interesting ; we 
have space only for the titles : — “ On the British Associ- 
ation, its aims and objects,” by Mr. W. Gray ; “ On Pro- 
gressive Development,” by Mr. G. Langtry ; “ On the Surnames 
of the Inhabitants of the County Antrim, and their indications, ” 
by the Rev. E. M‘Clure ; “On Flints, and the Foraminifera, 
Entomostraca, &c., contained in them,” by Mr. Joseph Wright, 
F.G.S.; “Irish Cranoges and their contents,” by Mr. F. 
Wakeman* “Notes on the Aurora Borealis, taken in Belfast 
in the years 1870, 71, with suggestions as to its source and that 
of the earth’s magnetism and magnetic currents,” by Dr. T. II. 
Keown, R.N. The Appendix contains two valuable lists ; first, 
of the Mosses of the North-east of Ireland, by Mr. S. A. 
Stewart; and second, of the Cretaceous Microzoa of the Nortli 
of Ireland, by ]Mr. Joseph Wright, F.G.S., the latter illustrated 
by a large number of figures. 

Foggendorf^s A 7 tnalen der Physik mid Chsmie,'lAo, 9, 1875, 
— ^This number commences with a long paper, in which M. 
\Yilhelm Weber investigates mathematically the motion of elec- 
tricity in bodies of molecular constitution. Among the points 
treated are, objections against the fundamental laiv of electric 
action ; identity of the moveable parts (in all bodies) whose move- 
ment is heal, magnetism, or galvanism ; identity of vis viva of 
the electromotive force in the ciirrent with the heat produced by 
the current in the conductor j movement and distribution of 
electricity in conductors ; and Kohlrausch’s theory of thermo- 
electricity. — In an article on formation of sound, Prof. Stern 
inquires why tuning forks without resonant supports give such 
a very weak sound. It cannot be due, as many physicists sup- 
pose, to their less surface of contact with the air, else high-pitched 
small forks could not sound louder than low and large ones, nor 
could overtones sound louder than ground tones when e.g. 
a la^ge fork is struck with a hard body. Having shown reason 
for thinking that the amplitude of vibration and number of vibra- 
tions in unit of time have no direct influence on the strength of 
the sound, Prof. Stem groups together a number of interesting 
phenomena bearing on the subject : the difference in rate of 
decrease of sound, in high and low forks, on withdrawal from 
the ear ; a like difference with regard to transverse vibrations 
and those produced longitudinally ; the interference-effects 
where resonance-cases act on each other; the effects of 
bringing a resonator near an organ-pipe, &c. The paper 
is not yet concluded. — The action of the Holtz machine still 
requires some elucidation, and in a paper to the Berlin Academy 
(here reproduced) M, Poggendorff furnishes “ifurther facts 
towards an adequate theory of electric machines of the second 
kind” (with two moveable discs). One of these facts is as 
follows:— The two discs turning in opposite directions, stop 
(say) the front one by holding it (the screw having previously 
been loosened) ; then, when the back disc is rotated, a cur- 
rent is obtained as before. Now turn the front disc round 
through 360®, and rotate the back disc as before. If this 
turning be done in the direction of the front disc’s former 
rotation, the cuiient in the back disc is unaltered; but if 
in the opposite direction, it is reversed. A turning of iSo" 
or pen of 90° has the same effect. These and similar facts, 
indicating an influence of direction (rather than extent) of dis- 
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placement, on tlie direction of the current, the author is un- 
able to account for satisfactorily ; they cannot, he thinks, be 
due to inductive action. — Some researches by Dr. Neesen on 
attraction and repulsion by 1 ays of light and heat are noticed 
in our Science in Germany.” — M. Soret describes the diffrac- 
tion phenomena obtained with circular gratings, consisting of 
opaque discs with a series of openings in the form of concentric 
rings; and a paper of “ Optical Notes,” by Dr. Wolcott Gibbs, 
of the American Academy, treats of a new optical constant, and a 
method of measuring indices of refraction without employment of 
oraduated instruments. — M. Fuchs shows how the electrometer 
may be used for determining intensity of current, polarisation, 
and resistance ; and M. Mach describes a polarisation apparatus 
with rotating analyser. 

Bulleiin de V Academic Imph'kde des Sciences de St. Petershcnirg, 
(t. xix. Nos. 4 and 5 ; t. xx. Nos. i and 2). — From these publica- 
tions we notice the following more important papers: — On the 
double star 2 634 = Camelopardali 19, Hev., by Dr. O. Struve. 
— On the salts of parabanic acid, by N. Mentchutkine ; the 
author considers the potash, soda, ammonia, and silver salts of 
this acid. — On oxalurate of potash and on the determination of 
potassium in the salts of the acids of the uric group, by the 
same. — On the velocity of irritation in the spinal marrow, by 
E. Cyon. — Researches on blood, by Heinr. Struve.— On carbon 
tetraiodide, by M. G. Gustavson.— On a simple evaporimeter, 
alike useful in winter or summer, by H. Wild. — Continued 
observations of the companion of Procyon, by O. Struve. — On 
dimethylisobutylcarbinol and the new heptylene obtained by 
means of this alcohol, by M. D. Pawlow. — On iodide of 
ethyildene, by M. G. Gustavson. — On the chemical structure 
of pinacoline, by hi. A. Boutlerow. — Preliminary note on the 
elasticity of rarefied air, byM. D. Mendeleeff and M. Kirpitschoff. 
— Diagnoses plantarum novarum Japonise et Mandshuriss, by 
C. J. Maximowicz. - Report on a new iron meteorite from the 
shores of the Angara river, in the government of Jenisseisk, by 
M. A. Goebel.— Observations of the planets at the Academical 
Observatory of St. Petersburg ; determination of the longitude 
of the ascending node in the orbit of Mars, by A. Savitsch. — 
Results of measurements made on crystals of arragonite, copper, 
pyrites, and skorodite, by N. von Kokscharow. — On the doubts 
recently raised on the cosmical origin of the Pallas iron, and a 
refutation of the same, by M. A. Goebel. — Hydrological 
researches, by Prof. C. Schmidt, of Dorpat. The author treats 
of the Caspian Sea, the Sea of Aral, the Dwina, and the White 
Sea. — On a method to obtain a uniform exposure in photograph- 
ing the sun, by Dr. B. Hasselberg. — On the existence of a resist- 
ing medium in celestial space, by Dr. E. von Asten. — Researches 
on the theory of the determination of orbits, by Fr. W. Berg. — 
Barycentric theorem, which gives a means to express the duration 
of any movement of a point, by relation of two straight lines ; 
by J. Somoff. — A note on perowskite crystals, by N. von 
ICokscharow ; the author describes the determination of perow- 
skite forms by approximate measurements made with the ordinary 
reflexion goniometer of Wollaston, the nature of the perowslcite 
crystals from the Ural Mountains, and the angles measured. — 
Results of exact measurements of sulphur crystals, by the same. 
Analysis of the observations made in the Caucasus on terrestial 
refraction, by M. Sawitch. — A note on mechanisms which retard 
reflex actions, by J. Setschenow. 


SOCIETIES AND ACADEMIES 

London 

Linnean Society, Nov. 4. — Dr, G. J. Allman, F.R.S., pre- 
sident, in the chair. — ^The following papers were read Obser- 
vations on Bees, Wasps, and Ants, Part III., by Sir John 
Lubbock, Bart,, F.R.S. An abstract of this paper appears in 
another column.— On the rate of growth of the female flower- 
stalk of Va//isncfda spiralis^ by A. W. Bennett, F.L.S. The 
peduncle of the female flower of this plant is remarkable for the 
rapidity of its growth, attaining a length of from three to four 
feet, and increasing, at its period of greatest energy, at the rate 
of half an inch per hour. The observations were chiefly directed 
to determine which portion of the peduncle displayed the greatest 
part of this energy ; and this was found to lie in a portion at but 
a short distance below the flower-hud ; a marked pne of two 
inches increasing ultimately relatively to the remainder oi^the 
flower-slalk about in the proportion of three to two. This dis- 
plays a greater analogy^to what has been hitherto observed in 


the case of roots than in that ot aerial stems. The coiling up of 
the peduncle so as to bring the flower beneath the sui-face does 
not take place when the flower has not been impregnated. — On 
plants collected by Lieut. Cameron about Lake Tanganyika, by 
Prof. Oliver, F.R.S. — On a collection of North Celebes plants^ 
made byM. Riedel, by Prof, Oliver, F.R.S. 

Chemical Society, Nov. 4,— Prof. Abel, F.R.S., president, 
in the chair.— First paper. On the decomposition of stearic acid 
by distillation under pressure, by Mr. G. Johnston.— Dr. C. R. 

A. Wright read a paper, by himself and Mr. G. A. Beckett, On 
Isomeric Terpenes and their Derivatives, being Part V. of their 
researches on this subject ; also one On the Alkaloids con- 
tained in the Aconites, Part I. ; after which Mr. F. J. M. 
Page gave an account of a simple form of gas regulator for main- 
taining a constant temperature in air-baths, water-baths, incu- 
bators, &c. — Communications were also read from Mr. R. W. E. 
MTvor, on the fluorides of arsenic, phosphorus, and iodine; 
and on the iodide of antimony. — The last paper, On Tolylphenyl, 
a new hydrocarbon, was by Mr. T. Carnelly. 

Zoological Society, Nov. 2.— Dr. E. Hamilton, V.P., in 
the "chair. — The Secretary read a report on the additions that 
had been made to the Society’s Menagerie during the months of 
June, July, August, and September, 1875. — A letter was read 
from Signor L. M. D’Albertis, giving some account of several 
excursions he had made into Southern New Guinea from his 
present quarters in Yule Island. — A note was read from Mr, \ 
Walter J. Hoffman, describing a hom of an American Prong- j 
horn (Antilocapra americana)y with a double prong. — A letter \ 
was read from Capt. J. Moresby, R.N., giving the exact locality 
of the young Castmrms wii-appendicnlatus , presented by him to 
the Society in August 1874. — A communication was read from 
Dr. P. von Bleeker, containing a description of a rare Central- 
Asiatic fish {Elopzchthys dakuricus.. — A communication was read 
from Mr. Edgar A. Smith, containing the description of a new 
species of Carinifex from California, which he proposed to name 
Carmifex ponsonbii, — A second communication from Mr. Smith 
contained remarks on the genus Alaba, with the description of a. 
new species. — A communication was read from Mr. W. T. Blanford\ 
correcting certain errors' in the figures of Herpestes ferruginnis \ 
and Ovis poHi, in the Society’s Proceedings. — hlr. P. L. Sclater, J 
F.R.S., and Mr. O. Salvin, F.R.S., read a paper giving the'^ 
descriptions of two birds from Medellin, State of Antioquia, 
U.S.C., which appeared to be new to science, and were 
named Catharus phaopknriis and Atiiomohis hobstictus. — Mr.| 
A. PI. Garrod read a report on the causes of death of thej 
Indian elej^hant which died in the Gardens on July 7, 1S75 . — aJ 
communication was read from the Rev. S. J. Whitmee, of 
Samoa, on the habits of the fishes of the genus Azifennarius . — 
A communication was read from Mr. G. E. Dobson, containing 
a monograph of the bats of the genus Taphozousy GeofFr. — A 
communication was read from Dr. Otto Finsch, containing notes 
on the pigeons of the genus Chryscena . — A communication was 
read from Dr. J. S. Bowerbank, F.R.S., being the fifth part 
of his monograph of the siliceo-fibrous sponges. 

Royal Microscopical Society, Nov. 3. — Mr. H. C. Sorby, 
F.R.S., president, in the chan*. — A very interesting paper was 
read by the President, On a new method of measuring bands in 
spectra. It was first explained that by means of the ordinary 
quartz absorption band plate, the exact position of a spectrum 
line not coinciding with either of the absorption bands, could not 
be accurately determined ; and the necessity for so doing having 
been shown, the author described and figured his new contrivance 
designed for the purpose. It consisted of a piece of quartz about 
I i inches thick, and cut with parallel surfaces exactly at right- 
angles to the principal axis of the crystal, along the line of which 
there was no polarisation. This gave a series of seven dark bands 
when placed between two Nicol prisms and viewed through the 
spectroscope. By rotating the upper prism the position of the 
first hand could readily be made to coincide with any given fixed 
line as D, and by the rotation of the lower prism the series of 
bands could be caused to traverse the entire spectrum, each half 
rotation moving them forward the precise amount of the dis- 
tance existing between them. A graduated scale marked upon a 
circle attached to the lower prism enabled the position ol the 
bands to be compared with great accuracy with that which they 
originally occupied, and of course also with that of any fixed lines 
shown in the comparison spectrum. A paper by Dr. J. J. Wood- 
ward (U, S. A.), on Frmiulia Saxomca^ was read by the Secretary. 
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Cambridge 

Philosophical Society, Oct. 25. — Mr. J. W. L. Glaisher 
read a paper on Herwart ab Hohenbnrg’s Tabulae arithmeticae 
TTpocrdacpaipecrecos universales, Munich, 1610. The book is a 
very large and thick folio, and contains a multiplication table up 
to 1000 X 1000, the thousand multiples of any one number being 
given on the same page. There is an introduction of seven 
pages, in which the use of the tables in multiplying numbers con- 
taining more than three figures, and in the solution of spherical 
triangles, is explained. Very little information with regard to 
the work is to be obtained from the mathematical bibliographers 
and historians, Heilbronner, Kastner, Scheibel, Marhard, Rogg, 
hlontucla, Lalande, &c. De Morgan writes : ‘“Herwart passes 
for the author, but nothing indicates more than that the manu- 
script was foimd in his collection. The book is excessively rare ; 
a copy sold by auction a few years ago was the only one we ever 
saw.^^ While preparing the report of the British Association 
Committee on Mathematical Tables, !Mr. Glaisher had en- 
deavoured without success to obtain some further information 
about tliis great multiplication table, which has never been ex- 
ceeded, and which is only equalled by Crelle’s Rechentafeln, 
which first appeared in 1S20, and is now in general use. But 
recently he had found a correspondence of six letters between 
Herwart and Kepler, which are printed in vol. iv. {1863) of 
Frisch’s complete edition of Kepler’s works, and which throw 
light upon the table in question. In the first, dated September 
13, 1 60S, Herwart mentions that he has been in the habit of 
using a special praxis for avoiding the labour of multiplication, 
and which his friends have recommended him to print. He 
adds that without it he should long ago have had to give up all 
mathematics which involved calculation, on account of his many 
occupations and because he was not a good computer. He encloses 
a page as a specimen. Kepler replies that he thinks the table 
will be useful, and he urges that its uses in the solution of 
spherical triangles should be noticed, pointing out its superiority 
in point of clearness to the irpocrdacpaipicris Vitichiana,” which 
is too complicated to be retained in the memory. Herwart re- 
plies that he had already thought of its application in prostha- 
phseresis ; he suggests a title for the book, and asks for Kepler’s 
opinion ; and in the last letter of the correspondence Kepler pro- 
j OSes the title sive Novse Tabulsc, quibus Arithme- 

tic! debitis inextricabdibus multiplicandi et dividend! liberantur, 
ingenio, tempori, viribusque ratiocinantis consulitur.” It is thus 
proved that the table was printed from a manuscript which Her- 
wart used himself, and which very likely he had had made. As 
for the word prosthaphmresis, it is well known that the prostha- 
pheeresis of the orbit is the angle subtended at the planet by the 
eccentricity, and De Morgan explained the use of the word on 
the title-page thus : “ Prosthaphmresis is a word compounded of 
prosthesis and apheeresis, and means addition and subtraction. 
Astronomical corrections sometimes additive and sometimes sub- 
tractive were called prosthaphaereses. The constant necessity for 
multiplication in forming proportional parts for the corrections 
gave rise to tliis table, which had the name of its application on 
its title-page.” But the prosthaphmresis referred to seems most 
likely a method of solving spherical triangles in which the pro- 
duct of two sines or of a sine and cosine is avoided by the use of 
formulae such as sin a sin <5 — | ^cos {a- In) - cos (a + //)|, and 
such a method is associated with the name of Wittich. This 
explains all Kepler’s allusions, and W'hy Herwart employed the 
•word on his title-page, as he proposed to avoid the necessity of 
the transformation by rendering easy the operation of the simple 
multiplication. A copy of Herwart’s work borrowed, through 
the kindness of Prof. Henrici, from the Graves Library at Uni- 
versity College, London, was exhibited to the meeting. 

Manchester 

Scientific Students’ Association, Oct 20. — Mr. Mark 
Stirrup gave a short account of a visit to the celebrated Ghesil 
Bank, on the coast of Dorset, and exhibited some specimens of 
the pebbles therefrom. The source whence these pebbles were 
derived and their mode of accumulation, as explained by many 
writers on the subject, were referred to. All these explanations 
have failed to account satisfactorily for a deposit of such vast 
magnitude, and there is no doubt that the views recently 
enunciated by Prof. Prestwich, F.R.S. (see Nature, voI. xb, 
, i p* 299), go far to clear up the difficulty. 

Paris 

Academy of Sciences, Nov, 2. — M. Fremy in the chair. 
The following papers -were read : —Determination of the class 


of envelope- curves which present themselves in questions of 
equality of size of two segments made on tangents of geometiic 
curves, by M. Chasles. — On the steam carriage of M. Bollee, of 
Mans, by M. Tresca. — Fourteenth note on the electric conduc- 
tivity of mediocre conductors, by M. Du Moncel. These expe- 
riments were with various metallic filings and the powder of 
metallic minerals, graph’ te, and retort charcoal, which were 
compressed into prisms between mica-plates. When heated, 
their conductivity at first diminishes somewhat, but it then in- 
creases very rapidly. When the heating ceases, it diminishes 
again, and after some time the intensity of the current becomes 
much less than it was at first. Thermo-electrical and chemical 
effects are also described. — On -the useful effect of steam in- 
jectors (concluded), by M. Ledieu. — On the laws which govern 
reactions with direct addition (continued), by M. MarkovnikufT. 
— On the unipolar electric excitation of nerves : comparison of 
the activity of the tw’o poles during the passage of battery 
currents, by M. Chauveau. The subject was placed half in 
salt water, and a fine electrode applied to a point selected 
on the skin of the emergent portion ; the other electrode was 
held in the liquid. Or the two electrodes w’ere jdaced on two 
nerves sufficiently apart. M. Chauveau finds that lor every 
healthy subject there is a certain moderate intensity of current, 
wdlh Vi^hich the contractions produced by the positive and nega- 
tive excitation are equal in extent and duration ; ddow this 
intensity the negative pole has the greater action ; above it, the 
positive. — On the general arrangement of the nervous systbn in 
stylommatophorous pulmonate gasteropod molluscs, by hi. 
Fischer. — Results obtained by means of sulphocarbonate of 
potassium on vines attacked by Phylloxera at Mezel. M. Dumas, 
summing up the testimony on this point, said the sulphocai- 
honates had every where proved effective (where used) in destroy- 
ing the insect, and they rather improved than injured the quality 
of the vines. — On the method of Cauchy for the integration of 
an equation with partial derivatives of the first order, by M. 
Mansion. — M. Sainte-Claire Devillegave an extract from a letter 
by M. Fouque, describing observations of volcanic phenomena 
in the island of Santorin. — The Perpetual Secretary called atten- 
tion to a work of “ Researches on the Combustion of Coal,” by 
MM. Sclieurer, Kestner, and Mennier-Dollfus ; also to a memoir 
by MM. Marion and Borretzky, on the Annelids of the Bay of 
Marseilles. He further announced the publication, by M. 
Dummler, of a rhum^ of works of the Berlin Academy of 
Sciences from 1822 to 1872. 
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THURSDAY, NOVEMBER 18, 1875 


MR, GLADSTONE AT GREENV/ICH 

W E may surely regard it as a hopeful sign of pro- 
gress that a whole page of the Tiuies^ as well as 
of other daily papers, of last Friday was practically 
devoted to the discussion of matters connected with 
Science and Art. When we find the daily papers giving | 
so great prominence to these subjects, and when men of 
such position and mark as Prince Leopold, Mr. Glad- 
stone, and the Lord Chief Justice, take what is evidently 
a genuine interest in the progress of science and art 
education among the lower classes, it seems quite safe to 
infer that this movement has at last taken a prominent 
and important place in the everyday life of the country. 

Prince Leopold, in his address at Oxford, showed that 
he had taken some pains to become acquainted with the 
latest statistics of the Science and Art classes. The discre- 
pancy between Prince Leopold's statistics and^ those 
of j\Ir. Gladstone has been commented upon in the Times. 
It would appear from an examination of the last Report 
of the Science and Art Department, however, that the 
ligures which Prince Leopold gives for the number of 
students under instruction in science are probably the 
number of ;p ape rs %vorked at the last May examinations. 
This, possibly, is an error in reporting. Mr. Gladstone, 
on the other hand, gives the right number — “about 
4S,oooj” — of the students under instruction last fa/ina/yy 
a different number, of course, to that in May 1874, when 
it was 53050, or in hlay 1S75, which has not yet been 
published, as far as we are aware. But in some way he 
has arrived at, or been furnished with, a v/rong total for 
the number of Art students. This should be 54,800 odd, 
irrespective of the scholars in Elementary Day Schools. 
At the same time it is gratifying that a man like Mr. 
Gladstone should think it worth his while to lake an 
interest in the matter at all, but when he does deter- 
mine to think about it, the least he can do is to inform 
himself correctly as to statistics. 

Mr. Gladstone set himself almost entirely to impress 
upon his audiencej the value of an education in the 
principles and practice of art he attempted to show 
that really artistic handiwork had not only a refining, 
elevating influence even on the workman himself, but 
that it answered the requirement of utility in the best 
serse of the term. To his advocacy of the introduction of 
artistic taste into the commonest manufactures we canhave 
no possible objection, but we distinctly demur to the ground 
on which he seems to have based the prominence that he 
gave it in his address. He found — wrongly, it appears — 
from the statistics that the proportion of students attend- 
ing the Science classes was considerably larger than that 
of those who are attending the Art classes. According 
to the latest statistics this excess of Science over Art 
students is shown not to exist, and the inference that 
Science is getting more than its due share of attention, 
and that the claims of Art require special advocacy as 
being neglected, seems to us unwarranted on several 
grounds. The truth is the Art classes were established for 
many years before the Science classes, and the fact that 
there has been such a rush upon the latter simply proves 
that they meet a wider and deeper want than do the 
VoL, xm,— No. 316 . 


former ; that, in short, the nation feels that it stands more 
urgently in need of science at present than of art. 

We infer, moreover, from what Mr. Gladstone said, that 
he thinks the practical application of science ought to be en- 
dowed in preference to abstract scientific investigation and 
education in scientific principles. But is it not much more 
rational and really practical that the men who are getting 
their education at these Science and Art classes should 
be educated in the main principles and leading facts of 
science before they are taught how to apply them ? How 
is the best work likely to be got out of a man ? Is it by 
teaching him the practice of a few traditional rules, in- 
capable of expansion, and which have no meaning for 
him ; or by educating him thoroughly in the scientific 
principles and data on which his handicraft is founded, 
and then leaving him to learn in the workshop how these 
are applied in practice ? One might as well expect a car- 
penter to make a workman-like chair or table before he 
has learned to use the plane or saw, as expect the best 
work to be produced by the former course. The prin- 
ciples or laws of science are comparatively few ; their 
applications are endless. 

The student who has an accurate knowledge of prin- 
ciples will readily understand the applications. One 
school will, as it were, fit him out with all that is neces- 
sary for all industrial progress. To teach the applied 
sciences on the other hand requires a special school for all 
the various possible permutations and combinations that 
may be rung on the general principles. 

By looking to general science, again, the Govern- 
ment avoids the difficulties which must necessarily ac- 
company, with all the fluctuations of trade, any attempt 
to teach applied science except in some very general 
forms. The fact is that the practical applications of 
science bring their own reward, and need no extra- 
neous encouragement ; instruction and invention in them 
may very well and without the least hardship be left to 
those whose pockets they fill. Art receives ample en- 
couragement, and is well rewarded by the nation ; let 
but an artist in any department show himself capable of 
producing good work, and he will soon find that both the 
Government and private individuals have plenty of re- 
wards to bestow upon him. Science, on the other hand, 
receives not a penny in the way of assistance or reward, 
and yet the scientific investigator is the nation's servant 
and greatest benefactor. Pure scientific research is at 
present, like virtue, its own reward ; the man who 
devotes himself to such research, unless he has some 
other means of gaining a livelihood, is likely enough to 
starve for all the help he will get from his country ; and 
yet, as it has been shown over and over again, our 
country's prosperity, the progress of nearly all our indus- 
tries, and even the very existence of many of them, are 
dependent on the discoveries of the scientific investigator 
who pursues his research on purely scientific principles, 
and with no practical end whatever in view. Our country 
has got at least as much glory, and we venture to think 
more practical benefit, from achievements in the region 
of pure science, as from all tliat has been accomplished in 
the domain of art, and yet no helping hand is held out to 
those who are able and willing to do their country the 
highest service, but cannot, because they must drudge for 
a living. The domain of science is every day becoming 

D 



A2 


NATURE 


[Nov. i8, 1875 


more and more extended, her methods are becoming 
more and more complicated, and her instruments more 
and more expensive ; in almost every department paths 
ra-e being opened up which, if pursued to their end, would 
certainly lead to discoveries of vital importance to the 
best welfare and prosperity of the nation. Our public 
men are continually telling us that we are being out- 
stripped by continental nations in fields which used to 
be peculiarly our own, and that simply because abroad 
every encouragement is given to scientific research, while 
here its existence is either ignored or it is regarded as a 
mere pastime. We can only think that Mr. Gladstone 
must have been imperfectly informed, or that he felt him- 
self bound for the occasion to assume the position -of 
special pleader on behalf of Art, which really^can take 
very good care of herself. 

We ra'e grateful, however, for the unmistakable manner 
in which he referred to the City Companies. He put the 
case exactly as it ought to be put, and did not in the least 
exaggerate the crying scandal. Their pharisaical trum- 
peting of the pittances they dole out in the way of 
charity blinds very few, we should think, to the disgrace- 
ful w^ay in which they discharge the stewardship of the 
enormous funds committed to their trust. What are these 
eleemosynary pittances compared to the sums they 
lavish yearly on their ponderous entertainments, relics of 
long past generations, when men w^ere some stages 
nearer the lower animals than they are now, but 
which are now meaningless and out of dale? These 
Corporations, though there are some wide-awake, prac- 
tical, and, wc must believe, advanced and cultivated 
men among them, seem to be quite unconscious of 
their lethargic, antiquated, and even dangerous position. 
We say dangerous,” for it is high time they should 
know that if they do not wake up out of their lethargy, and 
set their own house in order, they must very soon be 
wakened by a shock from without. The country cannot 
much longer fcrbear calling them to give an account 
of their valuable stewardship, and a sorry account, wc 
fear they must render. It cannot be tolerated that while 
the advancement of the highest interests of the country is 
most seriously crippled for want of necessary means, those 
funds which were left by our benevolent predecessors in 
trust for the country's good, should rust in a useless 
napkin or be drawm upon only for the sensual gratification 
of those who foolishly fancy themselves their irresponsible 
trustees. 


CHAMBERS S ENCYCLOPHLDIA 
Cliambet'^s Encyclopadia^ a Biciionary of Useful K^iow- 
ledge for the People. Illustrated with Maps and nume- 
rous Wood Engravings. Revised Edition. Ten vols, 
(Ed,mburgh and London ; W. and R. Chambers, 1874.) 

'^nCTHEbJ the history of the English people during the 
» » present century comes to be written by some 
future Green— or it may be by the present one— the 
name of the publishing firm of W. and R. Chambers 
must be referred to with honour as having had a con- 
siderable share in fostering the great intellectual awaken- 
ing among the people which was initiated in the earlier 
of the century. By means of their Journal, which 
still maintains an honourable place among popular serials, 


their l 7 ifo 7 '}natio 7 i, their Miscellany^ and other similar pub- 
lications, they supplied the growing appetite of the people 
for useful knowledge with healthy and invigorating food, 
which at the same time stimulated a craving for more. We 
believe that in this way the Messrs. Chambers have done 
much to create the general want among the middl(-‘ and 
lower classes which is now being gtadually supjdicd by 
more organised and systematic means of instinct ioai and 
culture. They were also among the first, if not the first, 
to publish for the use of schools a carefully compiled and 
almost complete series of text-books of science, a sei'ies 
which held its place for a long time, though no doubt now 
somewhat out' of date, if not largely out of print. The 
crowning effort of this firm to provide the people ” with 
the means of obtaining useful and accurate information is 
no doubt to be seen in the Encyclopaedia ” which they 
have brought out under the editorial care of Dr. Andrew 
Findlater. 

Previous to the publication of this Encyclopsedia,” 
which began to be issued in i860, and to go no farther 
back than the present century, a large number of books of 
reference of this class had been published both in England 
and Scotland, but they were all works of a ponderous size 
and constructed pretty much after the plan of the “ Bri- 
tannica,” consisting mainly of long treatises on the various 
departments of knowledge. The Messrs. Chambers, how- 
ever, took as their model Brockhaus^s well-known “ Con- 
versations-Lexicon,” and have broken down, as they 
express it, the various masses of systematic knowledge,lo 
as great a degree as is consistent wicli the separate crqtia- 
nation of the several fragments. No doubt this is 
the only satisfactory plan for a dictionary of universal in- 
forntation, which, first of all, ought to be a handy refer- 
ence book. It is for this very reason that the alphabetical 
arrangement is used, and we do not see that much is gained 
by such an airangement, if an encyclopieclia is to cotisist 
of a collection of exhaustive treatises, requiring an enor- 
mous index to make them consultablc. As a handy book 
of reference, then, the plan of “Chambers's Encyclopiodia” 
is ah that could be desired. Of course there is a limil to 
the cutting clown of subjects for purposes of reference, 
and Dr. Findlater has shown great shrewdness ancl 
common sense in fixing this limit. Perhaps some might 
desire an encyclopaedia with a more copious vocabulary, 
with a fuller list of subjects, more condensed information, 
and in every case where practicable a copious biblio- 
graphy ; but for the great bulk of the people, the encyclo- 
paedia before us will be found to answer with singular 
completeness all the purposes of a book of reference. 
Between the body of the work and the copious index there 
is little that any ordinary man wiE want to inquire about 
which he will not find information upon here, and that 
speedily. In many cases references to special authorities 
furnish the means of pursuing a subject further. 

As to the quality of the work we can speak with almost 
unqualified approval We have said that the “ Ency- 
clopaedia ” is modelled after the German “ Conversa- 
tions-Lexicon.” Indeed, the Preface states that it 
was at first intended to translate almost literally the 
German work, but that after the work of translating had 
been gone on with for some time, it was seen that an 
encyclopedia adapted to the English public Vv^ould have 
to be constructed on an independent basis. This has 
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evidently c’ :ne. Wc b:.v? exnniin;,: cxrirrully 

a large number of the articles, and of course the scien- 
tific ones especialhy and considering the purpose and 
plan of tine Vv'ork, there is really very little room for criti- 
cism. All the sc^'entific articles have evidently been 
r.niiten by men v-''o have special knowledge of their sub- 
jects, and as a rule are masterly specimens of condensa- 
tion, clear statement, and wonderful fulness of information. 
Sum na ms ex" contributors as Tait, Deutsch, Alex. Bain, 
Alex. Buchan, Golds tllcker, Dr. G. E. Day, Keith Johnston, 
Dr. Birc'", Pengelly, Francis Francis, and many others, are 
guaiantc-cs - hat in all the principal departments thoroughly 
CO npetenL men have been secured to WTite. But while with 
such contributors the quality of the information was bound 
1 3 be up to the mark, the Encyclopaedia would have suffered 
much in other respects without a thoroughly competent 
organising head. It is, no doubt, mainly due to Dr. Findlater 
that uniformity and due proportion have been secured, and 
that throughout perfect clearness has been maintained. 
Flis singular adaptation to fill the post of editor of such a 
work has largely contributed to its success. j 

But it is not only in the larger and more important 
articles that accuracy and care are apparent ; even in 
the case of unimportant towns which may occupy 
only three or four lines, the information may be 
depended on, and in the case of British towns at least, 
v/as obtained, we believe, in almost every instance 
at first hand from some one on the spot. But down to 
the minutest details throughout the work constant and 
thoroughly intelligent and competent editorial care is 
evident, and if the Messrs. Chambers are careful to keep 
their V'Ork up 10 da -O, and bring out 11 cc- editions at the 
proper times, they need hardly fear a rival. 

The edition which lies before us is not strictly anew, but 
a revised edition ; the work has not been reset, and but little 
increase has been made in the number of articles. We 
have, ho wever, taken pains to compare some of the prin- 
cipal scientific articles in the new edition with the corre- 
sponding ones in the old, and in every case, where it has 
been really necessary for such a work, a competent 
revising hand is evident. “ Chemistry',” for example^, 
which wms first written tv/elve years ago, has been brought 
fairly up to date, and, as chemists know, this implies a 
great deal. By a few additional sentences in Astronomy,” 
the direction of the most striking recent researches is 
indicated ; so in Meteorology ” and other articles. 
Indeed, it is quite evident that the work has been subjected 
to a thorough revision, and that considerable alterations 
have been effected, quite sufficient to keep the work fresh 
until a completely new edition is called for : not ai,few 
of the articles have been entirely re-written. The illus- 
trations are copious and, in the main, accurate and well- 
drawn, and there is an excellent selection of maps. 

Of course there are points in the work that are open to 
criticism ; some subjects may seem inadequately treated, 
and Others at too great length, and evidences of 
local bias are occasionally apparent, while there is a 
tendency in many of the biographical articles, to 
ambitious writing and the higher criticism,” which are a 
little out of place in a staid book of reference. But these 
are matters of comparatively small importance, in which 
Dr. Findlater is probably a much better judge than we. 
Of the sterling merits of the work throughout there can 


be no mistake, and it will long remain a monumenl cf 
Messrs. Chambers’s enterprise and public spirit, and of Dr. 
Findlaters practical skill, judiciousnes,s and po\ver of 
organisation., not to say wide and accurate knowledge. 
Not its least merit is that, like all Messrs, Chambers’s serial 
works, it was issued in weekly numbers at three-halfpence, 
and Ave would advise all who can spare the pittance to be- 
come possessed of this “ golden treasury ” of knowledge. 


EGYPT AND THE NILE 
Four Thousand Miles of African Travel: a Personal 
Pcco 7 d of a Journey np the Nile ana ihro 7 Lgk the 
Sotidan to the Confines oj Central Africa. By Alvan 
S. Southworth, Secretary of the American Geographi- 
cal Society. (New York : Baker, Pratt, and Co. 
London: Sampson Low and Co., 1875.) 

M r. SOUTHWORTH, we may at once state, has 
broken no new ground ; he has simply followed what 
om now considered beaten paths, although fifteen years 
ago there would have been few European footprints on 
the route ; nevertheless, Mr. Southworth has gathered 
much useful information. This is given to the public in 
an agreeable form, with a tinge of American humour in 
some descriptions that breaks the usual monotony of a 
book of travels. 

It appears that the author’s love of adventure prompted 
him to visit the Soudan in the hope of following and 
eventually joining the expedition under the command of 
Sir Samuel Baker, in Central Africa. In Chapter III., 
‘•The Start for the Soudan,” he writes : — “Alarming 
rumours of the death of Sir Samuel Baker and his whole 
party had been freely circulated in Cairo.” . . . “Such a 
great undertaking as the Baker expedition was regarded 
by mmiy of the finest minds in Egypt as too gigantic to 
move successfully among the unknown wastes of Ethiopia. 
In the first place, it is taking an army into a country foul 
with the unhealthiest malarias, and charred to desert 
sands by the fiercest of African suns.” . . . “ Therefore, 
when news came from Khartoum that Sir Samuel Baker 
w’as in distress at some point of the Nile Basin, I pre- 
pared to go to the Soudan in order to investigate his 
position and condition,” With this object Mr. South- 
worlh started from Cairo in company with two American 
officers, Generals Starring and Butler, and after a winter 
journey through the Korosko Desert, the party arrived in 
Khartoum on the 6th of February, 

Chapter XL will well repay perusal by those who take 
1 a desponding view of Egypt’s future. The description 
given of the extreme fertility and boundless resources of 
the Soudan may be to a certain extent overdrawn ; but 
even with the deduction of fifty per cent., the value of the 
country remains enormous. At the period of Mr. South- 
worth’s visit to Khartoum, Moomtaz Pacha was the new 
Govern or- General of the Soudan, a Circassian of great 
energy, who was determined to develop the cotton-pro- 
ducing powers of his almost boundless territory. Unfor- 
tunately he had forgotten that a necessary step pre- 
liminary to cultivation was a railway from Cairo, ^ no 
means of transport existed beyond the con- 

veyance by camels. “Tell the American p^^cple,” said 
the Governor- General of the Soudan, Southworth, 

“ that I have found a new Eeart of Africa;” 
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Moomtaz Pacha, who had been there but four months 
and a half, had done more work than all his predecessors 
combined. He was the first man who appreciated 
the resources of this country ; who formulated plans to 
utilise them ,* and who with a resolute hand began what I 
am firmly convinced will eventually come to be a pros- 
perous empire, reaching from the equator to the tropic of 
Capricorn, and from the Indian Ocean to the Desert of 
Sahara.” 

Mr. Southworth’s evidence is extremely valuable at this 
moment of general depression, when doubts have been 
expressed concerning the future prosperity of Egypt 
There is the unanimous testimony from numerous travel- 
lers that a mine of agricultural wealth lies upon the 
southern limit of the great Nubian deserts, simply 
requiring a line of railway for its immediate development. 
There are lands in many portions of the globe that are 
adapted by soil and climate for the cultivation of cotton, 
but in most cases where such facilities exist there is a 
scarcity of labour. In the Soudan we find not only an 
apparently boundless extent of fertile soil where the cotton 
shrub is indigenous, but a large population is at hand 
who are only too ready to work for a fair remuneration. It 
may perhaps be forgotten by many that the ancient his- 
torian Pliny calls attention to the wool-bearing trees 
of Ethiopia.^^ In the days of Herodotus, whose descrip- 
tions of Egypt are so graphic, cotton was unknown, and 
the Egyptians were renowned for the manufacture of tbe 
finest linen from the native flax ; it was only in the reign 
of Mehemet Ali Pacha, the grandfather of the present 
Khedive, that cotton was introduced into Egypt. Curiously 
enough, this was seed from the wool-bearing trees of 
Ethiopia, which was brought into Egypt by an enter- 
prising French traveller upon his return from the Soudan, 
When we consider the important assistance that was ren- 
dered to England by Egypt during the American civil 
war by an extraordinaiy effort in the production of 
cotton, we must feel a more than usual interest in the 
development of the vast cotton-producing resources of 
the Soudan. It is the natural hot-bed of the cotton 
plant, where it has existed from time immemorial ; -we 
have only, to construct a railway either to the Port of 
Souakim on the Red Sea, or direct to Cairo according to 
the* plan of Mr. Fowler, and the Soudan will at once 
deliver its vast burden of riches. 

Mr. Southworth upon his arrival at Khartoum disco- 
- vered that owing to the impediments to navigation caused 
by the vegetable obstructions on the White Nile, it was 1 
quite impossible to carry out his original idea of joining 
the expedition of Sir Samuel Baker. The enterprising 
Governor of the Soudan, Moomtaz Pacha, showed him 
every attention, and invited him to an excursion by 
steamer up the White Nile. During this voyage Mr, 
Southworth was struck by the extraordinary fertility of 
the soil in the vicinity of the river, together with the 
great advantages of water communication as a means of 
transport from the interior. 

In spite of the vast natural resources of the country, 
Mr. Southworth, who was now fairly behind the scenes, 
qi^ckly perceived the moral cancer that preyed upon the 
Sctedan and completely paralysed all progress ; this was 
which engrossed the attention and energies 
He writes (page 35 5) : ‘'A slave expe- 


dition starting under the title of an ivory enterprise 
means war. As high as 5,000 soldiers are employed by 
a single trader. Agate had over this number on the 
White Nile ; Cushick Ali, 4,000 ; Gatase, 4,000 ; Bizelli, 
800. Thus the slave trade in the valley of the Upper 
Nile is sustained by an active force quite as large as the 
standing army of the United States.” By examin- 

ing the most exhaustive consular statistics on the ivory 
trade, I find that no expedition could pay the first cost. 
The traders do not expect it ; so that when you read 
of a great ivory trader you may substitute, ‘with little 
fear of doing an injustice, ^ an infamous slave-trader.’ ’ 
At the time that Mr. Southworth's sympathies were en- 
listed against this abominable traffic, he thus speaks 
(page 216) of the Khedive’s expedition under Sir Samuel 
Baker to^suppress the slave-hunters : “As long as Baker 
remained a Pacha at Gondokoro (now Ismaili’a) there 
was no danger of a direct White Nile slave trade. Indeed, 
the traffic may be said to have been closed.” . , . “ When 
I say ‘ direct slave trade, ^ I mean no slaves could be made 
to descend within the reach or knowledge of Baker Pacha. 
But unhappily he could not cover a whole continent.” In 
page 213 he writes : “ Sir Samuel Baker has been in that 
region its only vigorous European combatant, and more 
to him than any other man will be due the praise of its 
utter eradication, if the day ever^arrives.” 

Mr. Southworth, as Secretary of the American Geogra- 
phical Society, has a perfect right to express his opinions 
upon the sources of the Nile,” although he did not per- 
sonally travel far upon the White River. He is some- 
what perplexed by the pretensions of Col. Long, who, as 
a member of Col. Gordon’s staff, travelled up to the 
capital of the King M’Tdsd, with whom Sir Samuel Baker 
had established a permanent alliance. Col. Long, on his 
return from the Victoria N’yanza Bay, which forms tlic 
embouchure of the Victoria Nile exit (discovered by the 
late Capt. Speke), continued his course down stream by 
canoe to Foweera, the headquarters of Rionga, lie 
reported that the mighty Victoria N’yanza was only 
fifteen miles broad, and that Speke had greatly exagge- 
rated the size. He further reported that he had himself 
discovered an immense lake a few miles south of M’rooli 
(N. lat. 1 ° 36'), which he suggested was the “ source of 
the Nile.” These pretensions were never accepted by 
geographers, it being well known that at certain seasons 
the Victoria Nile floods many leagues of country above 
M^rooli ; this would give a stranger an erroneous impres- 
sion of a permanent lake. The recent explorations of 
Mr. Stanley, who claims to have coasted in his boat 1,000 
miles of the Victoria N’yanza along the southern, eastern, 
and northern shores, is a sufficient refutation of Colonel 
Long’s disparaging assertion that Capt. Speke’s Victoria 
N’yanza was only fifteen miles across. Mr. Southworth 
with true discrimination suggests on page 302 : “It is 
possible that Col. Long’s lake was only the Nile in a very 
swollen condition ; for I have seen the Nile at latitude 13° 
N. at very high water resemble a vast lake.” On page 
316 Mr. Southworth, writes : “ Dr. Livingstone’s claims 
may be considered as out of the question. Lieut. Cameron 
has almost completely proven that Livingstone never saw 
the Nile, but that his operations were confined to the 
Congo Basin.” On p. 317 the author thus summarises : 

“ It practically reduces the Nile problem to this. The 
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sources must be in the Albert and Victoria N^anzas or 
their extensions ; in the new lake of Col. Long ; at the 
head waters of the Bahr-el-Ghazal, and in the sources 
of the feeders of the Blue Nile and the Atbara.” We 
will dismiss the “ new lake of Col. Long,” but remind 
Mr. South worth that he has omitted the most powerful 
of the White Nile affluents — the Sobat — N. lat. 9° 21' 1 

There can be no doubt tjie Victoria N^yanza is a mighty 
reservoir or principal source of the Nile, and the friends 
of the lamented Capt. Speke will rejoice in the triumph of 
his discovery now rendered certain by the survey of Mr. 
Stanley. The Albert N^yanza has never been visited by 
any Europeans except Sir Samuel and Lady Baker in 
February 1S64 ; thus nearly twelve years have elapsed 
since its discovery, and yet no European has been able to 
reach its shores, although its waters were again sighted 
by Sir S. Baker during the expedition of the Khedive of 
Egypt. 

There can be little doubt that Col. Gordon will succeed 
in exploring the Great Basin of the Nile, which will prove 
to be not only a source, but the general reservoir or basin 
that receives all equatorial affluents. 

Although Mr. Southworth’s travels do not include any 
new ground, his book affords much useful information, 
which will be received with more than ordinary interest 
at the present moment, when Egyptian affairs are pro- 
minently before the public. 


OUR BOOK SHELF 

Discoveries and Inventions of the Nineiee^ith Century. 
By Robert Routledge, B.Sc,, F.C.S. With numerous 
Illustrations ; pp. 594. (London : George Routledge and 
Sons, 1876.) 

In this book an attempt has been made to present a 
popular account of remarkable discoveries and inventions 
which characterise the present century.” The instances 
selected have been those which appeared to some extent 
typical, or those which seemed to have the most direct 
bearing upon the general progress of the age.^' '^The 
author has endeavoured to indicate, if not to explain, the 
principles involved in each discovery and invention.” 

These extracts from the preface sufficiently explain the 
object of the work before us. Anyone who attentively 
reads this book must admit that the author has succeeded 
in fulfilling the promise of his preface. He has produced a 
work teeming with useful and exact information presented 
in a singularly lucid and taking style. Of course this 
book cannot in any way take the place of the acknow- 
ledged manuals on the several subjects of which it treats, 
but it is admirably adapted to awaken an interest, espe- 
cially among the young, in those wonderful advances 
which natural science has made in the present century ; 
and to supply such a general knowledge as shall convey 
a correct idea of the principles on which the application 
of science to arts and manufactures are based, along with 
a sufficiently detailed account of these manufactures 
themselves. 

Books, the general plan of which resembles that of this 
work, have been too often produced by men who had no 
scientific knowledge of the processes they attempted to 
describe, and have therefore shown a lamentable deficiency 
in exactness of detail and accuracy of theory. That the 
book before us should have escaped these faults, faults for 
which no brilliancy of diction or popularity of style can 
atone, is to be traced to the fact that its author has 
evidently determined, and has been able to carry out his 
determination, to make the book a scientific one ,* to 
show, as far as could be^consistently with the general tone 


of the work, that theory is necessary for correct practice, 
and that correct practice reacts upon theory. The contents 
of the book include an account of steam engines, iron, 
tools, railways, steam navigation, fire-arms, printing 
machines, light, the spectroscope, electricity, photography, 
aquaria, india-rubber, explosives, mineral combustibles, 
coal gas, (S:c. ^ A very interesting chapter is devoted to 
New Metals, in which a clear and succinct account of the 
discovery and present method of producing sodium, 
potassium, aluminium, and magnesium is given. The 
gradual diminution in the cost of these metals, and there- 
fore their increasing application in manufactures as 
chemical science has discovered easier methods for their 
preparation, is an argument in favour of the study of pure 
science which must appeal, one would think, even to the 
Philistines. 

The title which the author has chosen for the closing 
chapter of his book, viz. The greatest discovery of the 
age,” might lead one to look for a glowing account of 
some new invention to economise labour or to annihilate 
pain, but when we find that the chapter is devoted to a 
sober account of Dr. Joule’s experimental determination 
of the mechanical equivalent of heat, and to some of the 
consequences deduced therefrom, we are but the more 
convinced that tliis book must rank among the few 
popular works which are sure to be of service in spreading 
a knowledge of the incalculable benefits which science has 
bestowed upon the human race. 

M. M. Pattison Muir 


LETTERS TO THE EDITOR 

\The Editor does not hold himself responsible for opinions expn'essea 
by his correspondents. Neither can he undertake to return^ 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications,'\ 

Scientific Research for the Promotion of Science 

In Nature, vol. xii. p. 470, there are some valuable 
summaries of evidence taken before the Government Science 
Commission ; but among them I was surprised to meet with the 
statement (by Captain Galton, R.E.) that, as one of the 
varieties of administration of several existing scientific institu- 
tions, “ you have the Observatory at Edinburgh as part of the 
University of Edinburgh.” 

Now, inasmuch as I have for the last thirty years held the 
Directorship of the Edinburgh Observatory, by virtue of my 
appointment thereto signed by her Majesty, I should know 
something of the real facts of the case ; and they oblige me to 
state that the Royal Observatory (the only Observatory) in 
Edinburgh is supported, in so far as it exists at all, by Govern- 
ment. It is responsible, moreover, solely to Government, in the 
person of the Principal Secretary of State for Home Affairs ; it 
has never at any time received a farthing from the University of 
Edinburgh, whether for instruments, salaries, general main- 
tenance, or particular services ; and does not form any part of, nor 
belong to, nor did ever belong to, the said University in any 
manner whatever. 

But the efficiency of the Observatory has been crippled from 
the beginning by the connection of its Director with the Uni- 
versity ; and as that offers a practical answer to the question 
much discussed in your pp. 429 and 470, touching whether there 
is, or is not, any difference in kind, nature, interests and feelings 
between institutions for the promotion of science by original 
observation on one side, and on the other the usually much 
larger and more numerous institutions for education, — I trust 
you will allow me a little space wherein to describe our actual 
and long-continued experiences here. 

Built by the members of the late Astronomical Institution of ^ 
Edinburgh between 1811 and 1830, this Observatory was, after 
many public petitions to that end, graciously taken up By 
Government in 1834, and its future utilisation secur^^* by 
arrangements for the appointment thereto of a Royal Astro- 
nomer with an assistant, and a small allowance^ for' ordinary 
working expenses. The first Astronomer so appbinfe^ was the 
late Thomas Henderson, the best man by fer for such a post 
whom Scotland has ever possessed ; and had at that time . 

just returned from being Astropo?aer Kof^ at the Cape of Qeo 4 
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Hope, and had there secured and brought home the most 
astounding amount of both useful and even super-excellent 
astronomical observ^ations that ever one man made in twelve 
months, — there was no apparent reason why he should not at 
once have been allowed to step straight into this new Observa- 
tory appointment, and commence its laborious duties forthwith. 

But that was not to be ; for he was privately informed that he 
must first and preliminarily be appointed a Professor in the 
University of Edinburgh. He started at and resisted the idea ; 
he said be did not want to be a Professor, and would not be 
one ; it was an occupation wholly foreign to his tastes, and 
entirely incompatible with the full and conscientious devotion of 
himself to being a working astronomer within the Observatory. 
Pressure, however, of powerful friends was brought to bear upon 
him ; and he was made to understand that Government could 
not, or would not, whatever the secret reason, create and set 
agoing the new appointment for the Observatory on tlie Calton 
Hillj "of ‘‘Astronomer Royal for Scotland,” without first con- 
necting it with a certain old and shameful sinecure in the 
University of Edinburgh, called the Professorship of Practical 
Astronomy. 

■He was indeed assured that he -woulrl, and should, never be 
called on to lecture in the Professorship ; that it was a mere 
name and nothing more ; and his form of appointment to the 
strangely and unnaturally duplex post of the old Professorship 
and the new Astronomer Royalship, was made out in words 
assigning clearly enough the worJv in the Observatory, of “with 
zeal and diligence making observations for the extension and 
improvement of astronomy, geography, and navigation, and 
other branches of science connected therewith,” to be his only 
circle of duties and his only claim to salary, viz. 300/. per 
annum. But then how were those promises fulfilled j or rather*, 
how were they neglected and overborne when the multitudinous 
heads of the great educational University of Edinburgh had once 
got poor Thomas Henderson, the first Astronomer Royal for 
Scotland, safe within their thrall as being also a Professor before 
them ? 

Why thus : they immediately began "treading on his toes from 
every side ; and with the most magnificent disregard that he had 
anything worthy of notice to do in the Observatory, they forced 
on his attention, both in season and out of it, “that while they 
w ere working so hard in the great educational hive, he was a 
mere drone, and yet was in receipt of a salary of 300/. per 
annum, an absolutely larger salary than any of themselves who 
bore the brunt and burden of the tuition of all the 'Students.” 
For the complainers, he it remarked, left out of view, that if 
their incomes did not mount up to 300/. in the shape of saiancs, 
it ■W'as because they came to them chiefly in the form of students’ 
fees and in that phase sometimes reached 1,000/., 1,300/., and 
even 1,600/. per annum. 

But this difference the teaching Professors comd not see ; 
and so, if, as they knew perfectly well, there were no students 
applying for Practical Astronomy Lectures, they determined that 
the Practical Astronomy Professor should still be educationally 
utilised, and as an assistant to other Professors, if not as a 
Professor on his own account. Wherefore Thomas Henderson 
was talked at, and talked at, until for one winter he was prevailed 
on to give lectures m the University to the Mathematical Class 
during the illness of its Professor. Then he was induced to take 
up the onerous position of Secretary to certain University trusts. 
And then, while that was still going on, he was over-persuaded 
into giving lectures for the then Professor of Natural Philosophy 
during one of his retirements; and then,— why, then, Thomas 
Henderson, who was all this time struggling almost superhumanly 
by night and by day to keep up his observations as Astronomer 
Royal for Scotland in the Royal Observatory, Edinburgh, — why, 
then — he died ! Died too at the early age of forty-six years, and 
Scotland has not seen bis like either before or since ; for he was 
in fact the one and only high-class and complete practical as- 
tronomer whom his country and his nation have ever produced ; 
and yet he was Imrried to a premature grave, trampled on by an 
unsympathising educatimial University. 

Of my own troubles in trying to fill this truly great man’s 
place, I could tell a vast deal, but would rather mei ely refer to 
my official Report to the Government-appointed Board 
of Visitors of the Royal Observatory, Edinburgh ; wherein 
after showing forth the recent attempts of the University authori- 
ties actually to “ transfer ” from the Astronomer Royalship of 
Scotland the tvhole of the salary originally appointed to that 
office by the Crown, and take it over to their own studentless 
Professorship, I have finally besought the Board to apply to i 


Government to separate the two offices absolutely and for 
ever. 

Most heartily convinced therefore must I be of the posit ive 
wdsdom of those weighty words of Colonel S tranche, allufio^l to 
in your p, 429 ; wherein, after stating his belief that IIuin* 
should be a Minister of Science, to look after t’oe intci'csLs 01 
institutions for th: pronoiioji of scieucc, as entirely apart from any 
or all the institutions for education, whether in science or any- 
thing else, that most sage and experienced officer goes on to 
say : — 

“ That he contirlers education to be quite a different thing 
from national research, and that they should be kept as distinct 
as possible ; and that one great e\fil now existing is the mixing 
up of those two tilings.” 

PiAZzi Smyth, 

Professor, and Astronomer Roval’for Scotland 

Royal Observatory, Edinburgh 


Ericsson’.s Researches on the Sun 
^ In your interesting journal (vol. xii, p. 519) I see a descrip- 
tion of an experiment by Capt. Ericsson, mtended to measure 
the difference of temperature between the centre am; the edge 
of the sun. I do not intend to make here any criticism on this 
experiment, but only to make some remarks on the final conclu- 
s'ons. 

We must first distinguish two kiiifis of results — one dircct'y 
given by the observation, the other by calculation. 

In the first, we agree as far as is poisible in considering the 
different methods of sr.lving this question. He fimls, indeed, 
that tlie intensity near the edge is 0*638 of that of the centre, the 
outer zone being in the mean line 49" distant from the edqe, and 
I consequently large, 98" = i' 38”. On niy experimenting on a 
j small area not exceeding one minute square, and distant from the 
centre I4'*920 = 14' 55" -2 (and consequently dislrnt in Sep- 
tember from the edge 62"), I found 0*5586. The difiVreiice is 
indeed not very considerable, being 0*0794. Now Ph^na has 
showm, in the Asiron, Nachrichten, No. 813, that such a snsail 
diffi-rence may lead to a very considerable difference in the value 
of the absorption. 

The value of the solar atmospherical absorption, according to 
Mr. Ericsson, cannot be greater than 0*144 of the radiant hod 
emanating from the photosphere (page 520), and he tlien ij notes 
my results, in which it is stated that o*8S is absorbed by the 
whole atmosphere. He proceed.^ to remark: “It is umieces- 
sary to criticise these figures presented by the Roman astronomer, 
as a cursory inspection of our table and diagrams is sufficient to 
show the fallacy of his computations.” 

I beg leave to observe that tlie fallacies are not only my own, 
but those of Laplace and Plana as well, who from tlie numbers 
of Bouguer’s have arrived at a conclusion very similar to my own. 
The fallacy, I think, is rather in Mr. Ericsson’s method of calcu- 
lating. In a problem of so great difficulty, and where the great 
analysts have established very complicated formuhe, he makes 
use only of some very simple proportions, which are by no 
meps justified, and with these he thinks his conclusion is very 
plain 1 I regret to say that such a method of computi-.g in this 
case cannot be admitted, and consequently we are juM.ified in 
attributing the difference of the results, not to the fallacy of our 
computation, but to the fallacy of those proportions assumed by 
Mr. Ericsson, unless he, or any competent matheraatichm, he 
able to show some great error in the formuke of Laplace and of 
Plana. 

Several objections besides may be made to his Tnanner of 
experimenting, but of that on another occasion. In ap[)iyiny tlie 
numbers of Mr. Ericsson to the formulce of Laplace and Jfiana 
the result will be found to be not very different from mine, iiul 
at present I have no time to discuss these and other caloalatitms 
and also I wait ior the new experiments which he has promised! 

I will only add that I do not share his opinion that the lenses 
and telescopes introduced in these researches by me do not cive 
reliable results. P. A, Secciij 

Rome, Oct. 28 Director of tlie Roman ObservaLory 

Sir G. B. Airy and the National Standards 

In Nature vol. xiii. p, 3^^ the following statement occurs : — 

“ In the civic speeches wdiicli accompanied the ceremony Pof 
conferring the freedom of the City of London], great stress was 
lain on bir G. B. Airy s services in connection with the Metric 
standards. 
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This statement is not perfectly coiTect. 

The expression of the Chamberlain of the Corporation, as 
recorded in the official register, and as coiTectly reported in the 
principal newspapers, was : — 

“ When the national standards of measure and ponderosity 
v.’ere by accident lost to the nation, you -ivere applied to for the 
accomplishment of their restoration with that mathematical exac- 
titude which was indispensable.” 

The sLaternent in Nature -will be made con-ect by erasing 
the word “ Metric ” and substituting “National.” 

G. B. Airy 


The Origin of our Numerals 

Mr. Dontsthorpe’s ingenious construction of our numerals 
by corresponding numbers of lines (Nature, vol. xii. p. 476) 
induces me to offer a few remarks on this subject, which has a 
literature of its Ovvn. There can be no doubt, I believe, that 
our fomis were derived directly from the Arab series called 
Gobar ; that the Arabs had them from the Indians, and the 
Indians from the Chinese. My esteemed friend Dr. Wilson, of 
Bombay, published a ‘‘Note on the Origin of the Units of the 
Indian and European numerals,” in iS5S,‘’’ in which he showed 
the derivation of some of our numerals from ancient Indian 
forms found on cave inscriptions of We.'^t'^rn India, on theBnilsa 
Topes, and on coins. My lemarks are founded wholly on the 
forms given in this note, which is little known, I believe, in 
England. 

Dr. Wilson obtains our first four numeral forms from the 
Chinese, traced through different Indian script characters neaidy 
as supposed by Mr. Donisthorpe. One, two, three horizontal 
bars and a square for 4. He also finds the eight in the forms 

n n ^ nn ♦ and QQ on the cave inscriptions. 

Before proceeding to the other numerals I wish to notice a 
rule which may be deduced from the consideration of the changes 
in the forms of numerals in passing from one people to another, 
that the same form may be turned through angles of 90® or 180'’, 
and may be inverted or leversed without altering its value. 
Even the same people h:ive used a form turned iu different ways 
for the same numeral. The Arabs used their 2, 3, and 4 in two 
ways, making angles of 90° with each other ; the 2, 4, and 5 of 
Sacro Bosco and Roger Bacon were the Indian script Modi (and 
ours) turned through 180'^, or upside down ; other examples will 
be noticed. 

The most important derivation by Dr. Wilson is that from 
the Chinese ten j this is found on the Bhilsa Topes with a 

circle round it (Dr. Wilson thinks to distinguish it from the 
oldest form of K found on the cave inscription.s). The nine 

is found on the Bhilsa Topes as , or one under ten, and on 
old coins thus : The Indian caves give half of ten , 

for five (as V is the half of the Roman ten, X). It is from 
this form that Dr. Wilson derives the Indian IModi and Nagari 
fives ^ . It is here that I venture to differ slightly 

from Dr. Wilson. One of the cave forms of four is , which 

Dr. Wilson interprets (as in the case of nine) one under five, or 
five less one ; now this form without the under bar, as well as 
the other forms of five, are, it seems to me, the halves not of 

the cross ^ j merely, but of the cross and circle thus : 
y > 'I.3 » S) » ^ nearly as possible two half dia- 

meters and half circiimference. The form is, I believe, the 

origin of our four, and not the Chinese or Indian square, as 
supposed. This I think will be evident when we compare the 

Arab four ( ^ ) with the Indian four above. The Arab four 

s also employed thus : which inverted gives a suffi- 

ciently near approximation to our four. 

Dr. Wilson has not been able to find the origin of our seven, 

but this is obtained from his Arab seven by turning it 

round ( ) and making one leg shorter than the other, nearly 

* See “ India Three Thou^nd Years Ago.” By John Wilson, 

F.R. 3 . (Bombay: Smith, Elder, and Co., 1858.) 


resembling the Gobar seven ^ , We may also find an earlier 

source in the Chinese seven turned round 1 80°, ^ , which is 

almost exactly the German written seven. Neither six nor seven 
is to be found on the cave inscriptions. In Dr. Wilson’s Arab 

series the Indian five is used for six, and the Gobar six, as 
well as ours, may be taken from the Nagari seven "We 

may also find an origin in the Chinese six , by omitting the 

horizontal bar, as in the case of the seven. That such liberties 
were taken is evident on a consideration of the five of Sacro 

Bosco and Roger Bacon ^ the Indian five zoWwni the bar, 

and turned round iSo°. If there is any merit in these sugges- 
tions it belongs to Dn Wilson. 

JoHX Allan Broun 


On the Cup-shaped Joints in Prismatic Basalt 

The difference between Mr. Mallet (Nature, vol. xiii. p. 7) 
and myself is simply this. He asserts, as necessary to his 
theory, that the ‘‘convexities” should always project in the 
direction in which the cooling and consequent “ splitting is pro- 
ceeding” (“ Proceedings of the Royal Society,” No. 158, 
p. 182). I referred him to the beautiful specimen, in the hall of 
the Geological Society’s Museum, of three columns, one of which 
exhibits an articulation in the shape of a double- concave lens ; 
the adjacent convexities consequently pointing, in this case, in 
opposite di 7 ‘ections. 

Mr. Mallet’s reply to this is, that the cooling must have 
proceeded, in this instance, in different directions, and met in 
the biconcave-lens-shaped articulation. Now, inasmuch as this 
articulation is only a few inches (three or four) thick, and shows 
no sign of seam or separation across it, and Mr. JMallet himseir 
declares (in the article mentioned above) that the plane which 
separates the part cooled from above, from that which cooled 
from below, “consists of irregular fragments,” I maintain that 
his explanation is inadmissible and self-contradictory. Any 
geologist Avho takes sufficient interest in the question to examine 
the columns for himself will be easily satisfied on this point. 

Nov. 8 G. P. S GROPE 


A New Palmistry 

The proportions of the fingers in the two hands are not, I 
think, always the same. With me the index finger of the left 
hand is considerably longer than the ring \ in the right they are 
very nearly equal. R, A. Pryor 

Hatfield, Nov. 12 


OUR ASTRONOMICAL COLUMN 

The Minor Planets. — The discovery of No. 154 
by M. Prosper Henry at the Observatory of Paris, on 
November 6th, is announced in M. Leverrieris Bulletin 
and by circular with the Astronomische Nachrichten 
and that of No. 155 by Herr Palisa at Pola on the 8th 
inst., in the Paris Bulletin of the 13th. They are of the 
same magnitude (twelfth) as the three previously detected 
during the present month. 

The rapid increase in the number of small planets must 
soon occasion serious difficulty, not only in predicting 
their positions with sufficient approximation to allow of 
their being recognised without considerable expenditure 
of time and trouble, but likewise in securing observationsj 
especially on the meridian, according to the system pur- 
sued for some years past at Greenwich and Paris, by 
agreement between file Astronomer Royal and M. 
Leverrier. 

As regards the preparation of ephemerides, it is well 
known that the conductor of the Berliner Astronomis- 
ches Jahrbuch,’^ Prof. Tietjen, makes it a specia^y-^ his 
work, with the aid of a numerous body of in 

various parts of Europe and in the UnitM' States, and 
hitherto he has succeeded in providing' db^fvers with op. 
ephemeris of nearly every smaB^^i^W^octed to within, 
a short time of publication. . the Jahrbuch for' 
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1877, we find approximate for 1875, of 134. out of 

138 planets — materials for calculation not being available 
in four cases — and accurate opposition-ephemerides are 
given where the elements have been perturbed to the 
year, and for those planets for which Tables have been 
prepared. The initiated in these matters will be aware 
that a 'work of this extent involves a vast amount of 
labour, which will be greatly increased with the present 
rate of discoveries of new members of the group of 
small planets. 

In some few instances the perturbations have been 
determined with every possible precision, wnth a parti- 
cular object in view, as in the case of Themis, the motion 
of which was rigorously investigated by Dr. Kriiger, for a 
determination of the mass of Jupiter; and for those 
planets whose perturbations have been thrown into the 
form of Tables, it was also necessary to settle the elements 
with great accuracy, though the results have not been in 
every case so satisfactory as might have been expected. 
We have now Tables of Amphitrite, by Becker ; of Iris, 
Flora, and Victoria, by Briinnow ; Egeria, by Hansen ; 
Metis, Lutetia, and Pomona, by Lesser ; and of Par- 
thenope, Eunomia, Melpomene, and Harmonia, by Schu- 
bert. 

Even with approximate places of these bodies, so long 
as they are situated within about 3° from the ecliptic, the 
charts of small stars now in the hands of astronomers 
allow of their being identified without much difficulty with 
the equatorial, and the errors of the predicted places being 
determined by this instrument, their meridional observa- 
tion is greatly facilitated. Still, rough ephemerides must 
be prepared, and a considerable amount of time will be 
involved in ascertaining their errors, and as observations 
made with this puipose in view may be so conducted as 
to give positions pretty nearly as reliable as those gene- 
rally resulting from meridional observations, we shall not 1 
be surprised to learn that the latter are soon relinquished, 
except perhaps for the older minor planets and for such 
as attain the brightness of stars of the eighth or ninth 
magnitude, and are accurately predicted. The subdm- 
sion of labour as regards observations does not appear to 
have so far worked very efficiently, though proposed many 
years since — another effort, ho-wever, may be necessary in 
this direction, and it may at least be expected that those 
who by their discoveries are so rapidly increasing the list 
of planets, will keep them in view for a sufficient length 
of time to allow of their elements being well determined. 

Egeria, which has now about the brightness of an 
average star of the ninth magnitude, is favourably situ- 
ated for observation ; it has lately passed amongst the 
outliers of the Pleiades, The following places are for 
Berlin midnight : — 
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Lutetia, a bright eleventh magnitude, is approaching 
opposition. Places, also for Berhn midnight, are ; — ■ 
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SCIENCE TEACHING TO YOUNG CHILDREN 

. ^HE leading article in Nature of Oct. 28, on the Sixth 
J. /'feport of the Science Commission has made me 
fmik possibly a short account of an attempt to teach 


science to boys younger than those to whom that report 
refers, may be not without interest for some of your 
readers. 

There are at present about fifty boys in this school, 
varying in age from seven to fourteen, the majority of 
j whom are going to one or other of the great public schools. 

I In order to attain the high standard of classical work 
necessary, half the school-hours have to be given up to 
Latin and Greek. Enough time still remains, however, 
even after providing for the requirements of mathematics, 
French, and the usual English subjects, to enable every 
boy to learn either botany or chemistry. For this purpose 
the school is divided into three classes, the lowest of which 
contains about twenty boys, whose average age is nine. 
Class II. is composed of ten boys of an average age of 
twelve, while the first class contains twelve boys of an 
average age of twelve and a half. Class III. has two 
lessons in botany of three-quarters of an hour each, and 
one hour’s lesson on physical geography in the course of 
the week. The boys in it are taught to distinguish the 
parts of a flower, and by the help of a chart similar to that 
given by Mrs. Kitchener in her ‘‘ Year’s Botany ” to dis- 
cover the order to which any plant belongs. The winter is 
employed in learning the chart, and in studying the 
characters of the different orders as shown on Henslow’s 
Botanical Diagrams. Illustrations taken from Sir John 
Lubbock’s and Mr. Darwin’s books, of the relations 
between plants and insects, and facts bearing on the geo- 
graphical distribution and economical uses of plants, add 
interest to these lessons. The second class also does 
botany, but is able to give two-and-a-half hours per week 
to it. The standard of knowledge aimed at is such as is 
contained in Prof. Oliver’s or Mrs. Kitchener’s books and 
the boys are expected to be able to find out any given 
plant in Bentham’s British Flora. The boys in Class 
1. learn chemistry, and spend one afternoon of one-and-a- 
half hours at practical work in a small laboratory. 
Another afternoon is employed in listening to a lecturo 
founded upon Miller’s Chemistry (Text- books of Science 
series). Two additional half-hours are given to getting 
up the portion of Miller lectured on, so as to be able to 
answer questions on it at the beginning of the next lesson. 
The boys have also to keep notes of the lectures and of 
the laboratory work. The standard aimed at is tlic power 
to discover a simple acid and base, and an acquaintance 
with the text-book. During the summer tlie chemistry 
boys have a botany lesson once a fortnight, in order that 
they may keep up what they had previously learned. In 
addition to this regular work, Classes I. and 11 . have 
occasional lectures either on chemical physics, ‘^Erd- 
kunde,” or some such subject. As regards marks, all the 
various school subjects stand on an equal footing. 

The science lessons are very popular with the boys, as 
is shown by their frequently referring to them out of 
school, and by their occasionally bringing home plants in 
order to make them out. But we hope that the boys will 
retain some considerable amount of knowledge beyond 
the mere power of making out the flowers given to them, 
or that of doing simple analysis, and though perhaps few 
of the younger boys would be able to pass a thoroughly 
satisfactory written examination, in either chemistry or 
botany, yet a good deal more knowledge might be ques- 
tioned out of even them by an experienced examiner than 
they would be able to put upon paper. Mere knowledge 
of the facts of either science is not the object at which we 
have been chiefly aiming. These sciences were chosen 
less as subjects of study than as instruments of trainino* 
in order to cultivate the powers of observation, and to 
encourage a habit of inductive reasoning. If the teach- 
ing of science in its early stages is thus regarded more as 
a means than as an end, there is no child, who has bec^un 
to learn anything at all, who may not be taught some 
branch of ii with advantage. 

At the same time there is a danger to be avoided. 



Nov. 1 8, 1875J 


NATURE 


49 


When we first began teaching botany and chemistry here, 
r was so strongly impressed by the truth of this view of 
the proper place of science in education, that I started by 
making the boys examine flowers and do simple reactions 
without making them learn anything by heart, hoping to 
induce them to collect their facts and build up their 
science for themselves. The result was that they did not 
know what to do with the facts which they collected, and 
kept losing them as fast as they picked them up. But 
since the botany boys have been set to learn the chart by 
heart, and since the chemistry boys have been using a 
text-book, the progress made has beenfarmcre satisfactory. 

A young child^s reasoning powers are so feeble that he 
needs to be constantly guided in the use of them, and 
before being set to observe he requires to be furnished 
with a “cadre” in which to arrange his battalions of 
facts. 

It may be asked why botany and chemistry should be 
chosen in preference to other sciences, such as geology or 
physics, which might seem likely to prove more attractive 
to boys. Botany was chosen because it is purely a sci- 
ence of perception, of observation and co-ordination of 
existing facts, and because it calls into play and directs 
into a useful channel that na.tural propensity of boys to 
collect and classify which is seen in butterfly catching and 
stamp albums. A good deal more might be made of 
entomology than has hitherto been attempted, but it is 
rather a holiday than a school subject, the bases of its 
classification are too minute and even arbitrary, and it has 
the disadvantage of leading almost of necessity up to sub- 
jects too wide for boys to grasp. Chemistry was chosen 
because it is a science of reflection, and forms the best 
introduction to the experimental method. In chemical 
analysis a boy has first to produce the results on which 
he must afterwards exercise his reason ,* he has to reflect 
on and draw his conclusions from not only what he sees, 
but what he does. He thus learns never to do anything 
without knowing why he does it and what result he expects 
to obtain. Chemistry also has the advantage of giving a 
first insight into the practical applications of mathematics. 
That indeed is the part ot the subject which the majority 
of boys find most difficult. It is rare to find a boy who 
will readily work out arithmetically even a simple reaction. 
In the only possible rival to chemistry — physics— the 
simpler phenomena are much less varied and interesting, 
the bund of union between them is less apparent, the 
reasoning from effect to cause less patent, and there are 
comparatively few experiments which a child could per- 
form for itself. Physics form an admirable lecture subject, 
but even then the necessary mathematical reasoning is 
far beyond the capacity of an average boy of twelve. 
Such subjects as geology and astronomy may be made 
most interesting, and a great deal may be done by direct- 
ing-children’s attention to the physical actions going on 
in the w^orld around them, but they are what, from a 
schoolmaster’s point of view, I should call informational 
rather than educational sciences, their phenomena are 
generally too vast for a child’s mind really to exercise 
itself upon them. 

It will have been noticed that in no case are we able to 
give to science the full six hours per week recommended 
by the Commissioners. I would gladly do so, but do not 
think that it would be possible unless the standard for 
the classical entrance scholarships at the public schools, 
which of necessity fixes that of the first class at private 
schools, were lower than it is now, and although the 
entrance scholarships have raised this standard con- 
siderably above what it was only a few years ago, yet I do 
not think that it would be desirable to lower it, at least in 
translation and grammar. In composition, and especially 
in verse composition, I think it is a matter for considera- 
tion whether classical scholarship really benefits by 
expecting so much from very young boys ; whether they 
would not learn to appreciate the delicacies of style more 


quickly and thoroughly if they did not spend so much 
time over artificial composition before they have gained 
that natural mcility of expressing their thoughts in their 
own tongue which only practice and varied reading can 
give ; and whether therefore some part of the time 
now given to that subject might not, in many cases 
at least, be more usefully employed on other subjects, 
such as science and English composition, or perhaps 
drawing, in which boys naturally take a keen interest, 
and w^ich certainly tend to give breadth of view and 
largeness of mind, and what is equally important, “ a 
ready wit.” Even in translation boys fail much oftener 
from want of knowledge of English than from v^^ant of 
power to construe. At present the number of entrance 
scholarships in which science counts for anything is so 
small that they may be disregarded, and certainly nothing 
could be less desirable for the interests of science itself, 
or more productive of “ cram,” than for scholarships to 
be given to boys in science alone. Would it not, however, 
be possible for the classical composition standard to be 
lowered in a considerable number of scholarships, and 
for one-third or one-half of the marks in them to be given 
to science, including practical work ? The remaining 
scholarships might keep to their present standard in every 
respect, a standard which is certainly not at all too high 
for boys who possess real literary power, and possibly 
not for average boys who do not seem to possess any 
special bias either towards the literary or the scientific 
side. A plan of this sort would avoid giving that 
encouragement to “ modern sides ” which would be given 
by special science scholarships, and that would be an 
advantage, for any bifurcating arrangement is always 
practically very difficult to work, and has never yet 
produced a satisfactory result either in science or in 
classics. 

The Commissioners are, I believe, in the right in thinking 
that education should be brought under the great Liw of 
progress from the more general to the special, and that it 
will be quite soon enough for any ordinary student to 
begin to concentrate all his energies on that particular 
line of study which is likely to prove the most valuable to 
him in his future career, wiien he has entered the 
university, and ought therefore to be of such an age and 
discretion as to be able to decide for himself what will be 
the probable course of his future life. From this opinion 
it is true that Prof. Stokes dissents, on the ground that “ a 
wider discretion should be left to the goveniing bodies or 
head masters as to the degree to which what has been 
called ‘ stratification ’ of studies should be carried, out.” 
Now I am convinced, not only from theory, but from 
practical experience, that though stratification is un- 
doubtedly the right course for an adult to pursue, yet that 
the advocates of that system do not make sufficient allow- 
ance for the intense love of novelty innate in a child, nor 
for the incapacity of a brain not fully developed of sus- 
tained application to any one subject. We have been led 
here, little by little, to diminish the length of the lessons 
in every subject until now scarcely any lesson exceeds 
half, or at the most three-quarters, of an hour in length ; 
and the masters all agree in saying that with fairly intelli- 
gent boys they can get quite as much work done in the 
shorter time as in the longer. No boy can fix his 
attention on one subject for long together, and the 
moment it flags he might just as well be out in the 
playground as in the school-room. But if, before he 
has got weary of one subject, another which interests, 
him is brought before him, he will turn to it with, as 
much zest as if he were just beginning work - It 
more than once happened that a boy in this^ has 

needed to give special attention to certain -^nl^ects. 
Formerly I used to take such a boy out of inx- 

portant classes, in order that he might giy^ «ktra time - 
to his special subject But in no have we found 
that such a boy at the end of made any. 
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sensible progress beyond his fellows who had continued 
doing their ordinary more varied work. Though some 
part of this might be owing to his being outside the 
regular classes^ yet by far the greater part was due to the 
monotonous work palling upon him and dulling his 
brain. 

The education of young children should be mace like 
their pxture-books. The pictures should be such as vrill 
induce the little learner to read and study the letterpress 
in order to hnd out more about them, and for that pur- 
pose they can scarcely be too numerous. A boy when his 
mind first opens to the world around him is like a man in 
a large strange house. He must needs go about and 
leam the arrangement of the building, peer into every 
room, examine the varied -orospect from every window, 
before be can decide which rooms he will make his own ; 
but when once he has made his choice, he will probably 
keep to one or two rooms and seldom enter the others. "■ 

G. liERFERT WEST 

Ascham House School, Bournemouth 


THE THEORY OF STREAM LINES'-^ IN RELA- 
TION TO JHE RESISTANCE OF SHIPSf 

address of the President of a Section would year hy year 
possess an appropriate interest, if it could always consist of 
an exposition of the progress made during the past yenr in the 
department of science which the Section embracfs. And many 
of the addresses to this and other jectionshave conformed to this 
pattein with marked success. 

But the adequate preparation of an address shaped in this 
approved mould would require a range of experience and a grasp 
of thought such as few’ possess ; and custom has wisely sanctioned 
a type of address which, though less appropriate to the occasion, 
need not he either uninteresting or inapposite. And v/e, in this 
Section, have not to search far for instances in which its Presi- 
dent has charmed and instructed us by a inastcrful exposition of 
some single subject in practical science, or by a thnely reminder 
of the improvident manner in which we deal with some precious 
store of natural wealth . 

I must express a hope that it will not be legardcd as a conver- 
sion of liberty into license, if the subject I have chosen obliges 
me to introduce a farther innovation, and to use diagrams and 
experiments in order to make my meaning clecr. 

I propose to treat of ceitain of the fundamental princij.les 
which govern the behaviour of fiuid, and this with special reiei- 
ence to the resistance of ships. By the term “resistance” I 
mean the opposing force which a ship experiences in its progress 
through the water. 

Considering the immense aggregate amount of pov’er expended 
in the propulsion of ships, or, in other words, in overcoming the 
resistance of ships, I trust you will look favourably on an attempt 
to elucidate the causes of this resistance. It is true that im- 
proved results in ship-building have been obtained through accu- 
mulated experience ; but it unfortunately happens that many of 
the theories by which this experience is commonly interpreted, 
are interwoven -with fundamental fallacies, which, passing for 
principles, lead to mischievous results when again applied beyond 
the limits of actual experience. 

The resistance experienced by ships is but a branch of the 
general question or the forces which act on a body moving 
through a fluid, and has within a comparatively recent period j 
been placed in an entirely new light by what is commonly called 
the theory of stream -lines. 

The theory as a whole involves mathematics of the highest 
order, reaching alike beyond my ken and my purpose ^ but I 
believe that, so far as it concerns the resi-tance of ship?, it can 
be sufficiently understood without the help of technical mathe- 
matics ; and I will endeavour to explain the course which I have 
myself found most conducive to its easy apprehension. 

It is convenient to consider first the ca^e of a completely sub- 
merged body moving in a straight line r\ith unifonn speed 
through an unliiniteia ocean of fluid, A fish in deep water, a, 
submarine motive torpedo, a sounding lead while descending 

Mv experience has been entire]}' v.ith hoys, hut I fed sure that e]c- 
taught v.nrh at least equal advaiitacje to little girls. 

T Address to the -Mechanical Section of the British Asscciation, Brutol, 
August S5, 1875 ; tv Wilhani Froude, C.E , H.A., F.R.S. President of 
tac beebem. Revised and extended fay the author. 


through the water, if moving at uniform speed, are all examples 
of the case I am dealing with. 

It is p. commo’-irbut erroneous belief that a body thus moving 
experiences resklauce to its onward moLion Ir’ an increase of 
pi'rssare 011 its head end, anl a dimiiniti lU of pn ssure on its 
tail end. It is thus supposed that the entiie head end of the body 
lias to keep on exerting ]jre--sur -5 to drive the lluicl out of the 
way, to force a pa'^sage f.r the bo '}^, and that tlm e}\lire tail end 
has t^keep on c::erling n kind of suction on the fiuid to induce 
it to close in aga’ii — that there is, in faci. wkat is termed /-/wi" 
piessure thiouynout die herd end of the bod}’, and pressure 

or partial vacuum througesut tlie tail end. 

This is net fo ; the re-istance Id the progres-, of the body is not 
due to these causes. The thcoiy of stream-lines discloses to us 
the startling but t‘ue proj-iosition, Ihiut a submerged body, if 
moving at a uniform speed through a perbet fluid, would en- 
counter no reristanee v, riTtever. By a. perfect fiuid, I mean a 
fiuid ’,,hich 'is dec from or quasi-solidi^}’, and in which 

no fiietio.i is cause-i ]>y ti'e hiidin^ of tie paatmles of the fiuid 
past one anc the/, or pa-t ihc surihee of tlie body. 

The pro-; eriy which I desciibe as “ quasi -solidity ” must not 
be confesed ”iLh thin which pe.^ens iiave in tlieir minds when 
they use the term “ s-'did water.” Vvhcii Tmoplc in this sense 
speak of water as being “'seli h” they reder to the sensation of 
solidity experienced on striking the water-surface with the hand, 
or to the reacticii encountered by an oar-blp.de or propeller. 
What I mean by “quasi-soliclity ” is the sert of stiffness which 
is conspicu'ius in tar or liquid mud \ and this property undouht-^ 
ediy exists ia water, tliougli in a very small degree. But the 
sensat’on of solid reaction wdncli is encounter od by the hand or 
the oar-blade, is not in any way due to this propert^q but to the 
inoriia of the -water : it is in effect this ineriia which is enone- 
ously termed solidity ; and this inertia is possessed by the peifect 
fluid, with wdiich we are going to deal, as fully as by water. 
Xevertheless it is true, as I am presently going to show you, that 
the peidect fiuid w’ould offer no lesislnnce to a submerged body 
moving rhrovgli it at a steady speed. It will be seen that tlio 
npparcni contra did ion in terms v. hich I have just advanced is 
cleared up b}’ the circuTnstp.nce, that in the one cpse we are deal- 
ing with steady motion, and in the other case with the initiation 
or growth of morion. 

In the case of a completely submerged body in tlie mid, it of 
an ocean of perfect iluid, unlimited in every direction, I need 
, hardly .argue that it is immalerird vdiotlier ^^o cnp.sid-ji- llic body 
as movin ; unifo.-mly Ihrougli tlie ncomi of fiuid, or liie <K!.aii of 
fiuid as moving uiiifi.imly pad the body. 

Tlie propos.rii 11 tl’.aL {he of aluidy llnougli a j-jcrfect 

fluid is imve' ;Vo or, what ib ilm.-amc thing, that the morion of 
a perfect fluid past a ])od3'' ha-; no tendency to push it in the 
direction in which the fluid is fiewmg, is n novel one to many 
pr-r^o : and to bUch it mint .seem exiremcly starlling. It arises 
Irom a general principle r-f fiuid naolion, which T sliil })ve.SQnlly 
pin before you in detail — namely, that to caiisci a peifect lUiid to 
change its conciii-m of flow in any manner whatever, and ulti- 
mately to letuin to i-'5 original condition of flow, does not 
require, nay, does not admit of, the expenditure of any power, 
■V}Tietlier the fluid be caused to flow iii a curved patli, as it must 
do in order to get round a stationary body which stands in its 
vay, or to flow with altered speed, as it must do in order to get 
through the local contraction of channel whicli the presence^'of 
the statiqnriry body practically creates. Power, it may indeed 
be said, is first expended, and force exerted to communicate 
certain motions to the fluid ; but that same power will ultimately 
be given back, and the force connterbalauced, when the fluid 
yields up the motion which hr.s been cornmiinicated to it, and 
retiinis to its original condition. 

I shall commence by illustrating llic action on a small scale 
by fluid flowing through variously slmped pijics ; and I must 
premise that in the greater part of what I shall have to say, I 
shall not require to take account cf absolute hydrostatic i^rcsbiiie:;. 
The flow cf v.-ater thiough pipes is uninihienced by the absolute 
pressure of the water. 

I will begiii w iih a very simple case, -^vhich I will treat in 
some derta'd, and which will serve to show the nature of the 
argument I am about to submit to you. 

Suppose a rigid pipe of unitonn sectional area, of the form 
shown ill iMg. I, somctluiig like the :onn of the water-line of a 
ve.-sc-l. 

The portions AB, BC, CD, DE are supposed to be equal in 
length, and of the same curvature, the pine terminating at E in 
exactly the same straight line in v/hicli it commenced at A, so 
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that its figure is perfectly symmetric on either side of C, the 
middle point of its length. 

I.et us nov 7 assume that the pipe has a stream of perfect fluid 



running through it from A towards E, and that the pipe is free 
to move bodily endways. 

It is not unnatural to assume at first sight that the tendency of 
the fluid would he to push the pipe forward, in virtue of the 
opposing surfaces offered by the bends in it — that both the 
divergence between A and C from the original line at A, and the 
return betw'een C and E to that line at E, would place parts of 
the interior surface of the pipe in some manner in opposition to 
the stream or flow, and that the flow thus obstructed would drive 
the pipe forward ; but if we endeavour to build up these supposed 
causes in detail, we find the reasoning to be illusQr}^ 

I will now trace the results which can be established by correct 
reasoning. 

The surface being assumed to be .smooth, the fluid, being a 
perfect fluid, can exercise no drag by friction or otherwise on the 
side of the pipe in the direction of its length, and in fact can 
exercise no force on the side of the pipe, except at right angles to it. 
Now the fluid flowing round the cuive from A to B will, no doubt, 
have to be deflected from its course, and, by what is commonly 
known as centrifugal action, will press against the outer side of 
the cur^’-e, and this with a determinable force. The magnitude 
and direction of this force at each portion of the curve of the 
pipe between A and B are I'epresented by the small anows 
marked y ; and the aggi-egate of these forces between A and B is 
represented by the larger arrow marked G. In the same way 
the forces acting on the parts BC, CD, and D E are indicated by 
the arrows H, I, and J ; and as the conditions under which the 
fluid passes along each of the successive parts of the pipe are 
precisely alike, it follows that the four forces are exactly equal, 
and, as shown by the arrows in the diagram, they exactly 
neutralise one another in virtue of tlieir respective directions ; 
and tberefoic the whole pipe from A to E, considered as a rigid 
single structure, is subject to no disturbing force by reason of 
the fluid limning through it. 

Though this conclusion that the pipe is not pushed endways 
may appear on reflection so obvious as to have scarcely needed 
elaborate proof, I hope that it has not seemed needless, even 
though tedious, to follow somewhat in detail the forces that act, 
and which are, under the assumed conditions, the only forces 
that act, on a symmetrical pipe .such as I have supposed. 

Having shown that in the case of this special symmetrically 
curved pipe the flow of a perfect fluid through it does not tend 
to push it endwa}s, I will now proceed to show that this is also 
the case whatever may be the outline of the pipe, provided that 
its beginning and end are in the same straight line. 

Assume a pipe bent, and its ends joined so as to form a com- 
plete circular ring, and the fluid within it running with velocity 
round the circle. This fluid, by centrifugal force, exercises a 
uniform outward pressure on every part of the uniform curve ; 
and this is the only force the fluid can exert. This pressure 
tends to tear the ring asunder, and causes a uniform longitudinal 
tension on, each part of the ring, in the same manner as the 
pressure within a cylindrical boiler makes a uniform tension on 
the shell of the boiler. 

Now, in the case of fluid running round withini rings of various 
diameter, just as in the case oi railway trains running round 
curves of various diameter, if the velocity along the curve remain 
the same, the outward pressure on each part of the circumference 
is less, in proportion as the diameter becomes greater ; but the 
circumferential tension of the pipe is in direct proportion, to the 
pressure and to the diameter ; and since the pressure has been 
shown to be inversely as the diameter, the tension for a given 
velocity will be tlie same, whatever be the diameter. 

Thus, if we take a ring of doubled diameter, if the velocity is 
unchanged, the outward pressure per lineal inch will be halved ; 
buu this halved pressure, acting with the doubled diameter, will 
give the same circumferential tension. 

Now this longitudinal tension is the same at every part of the 


ring ; and if we cut out a piece of the ring, and supply the longi- 
tudinal tension at the ends of the piece, by attaching two straight 
pipes to it tangentially (see Fig. 2), and if we maintain the flow 
of the fluid through it, the curved portion of the pipe will be 
under just the same strains as when it formed part of the com- 



plete ring. ^ It will be subject merely to a longitudinal tension ; 
and if the pipe thus formed be flexible, and fastened at the ends, 
the flow of fluid through it will not tend to disturb it in any way. 
Whatever be the diameter of the ring out of which the piece is 
assumed to be cut, and whatever be the length of the segment 
cut out of it, we have seen that the longitudinal tension will be 
the same if the fluid be moving at the same velocity ; so that, if 
we piece together any number of such bends of any lengths and 
any curvatures to form a pipe of any shape, such pipe, if flexible 
and fastened at the ends (see Fig. 3), will not be disturbed by the 



flow of fluid through it ; and the equilibrium of each portion and 
of the whole of the combined pipe will be satisfied by a uniform 
tension along it. 

Further, if the two ends of tlie pipe are in the same straight 
line, pointing away from one another (see Fig. 4), since the 



tensions on the ends of the pipe are equal and opposite, the flow 
of the fluid ^through it does not tend to push it bodily end- 
ways.* 

This is the point which it was my object to prove ; but in the 
course of this proof there has incidentally appeared the further 
proposition, that a flexible tortuous pipe, if fastened at the ends,^ 
will not^ tend to be disturbed in any way by the flow of fluia 
through it. This proposition may to some persons seem at 
to be so paradoxical as to cast some doubt on the validity of ‘the ' 
reasoning which has been used ; but the proposition is ney^ar^- 
less true, as can be proved by a closely analogous as 

follows : — I " 

Imagine the ends of the flexible tortuous pipe so 

as to form a closed figure (see Fig. 5), there he no need 

for the imaginary fastenings at the each end will; 

* See 
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supply tie fastening to the other. Then substitute for the fluid 
flowing round the circuit of the pipe, flexible chain, running in 
the same path. In this case the centrifugal forces ot the chain 
running in its curved path aie similar to those of the fluid flow- 



Fig. 5. 


ing in the pipe ; and the longitudinal tension of the chain repre- 
sents in every particular the longitudinal tension on the pipe. 

As a simple form of this experiment, if a chain be set rotating 
at a very high velocity over a pulley in the manner shown in 
Fig 6, it will be seen that tlie centrifugal forces do not tend to 
disturb the path of the running chain \ and, indeed, the velocity 
being extremely great, the forces, in fact, tend to jsreserve the 
path of the chain in opposition to any disturbing cause. On the 



Fig. 6. Fig. 7. 


other hand, if by sufhdent force we disturb it from its path, it 
tends to retain the new figure which has been thus imposed upon 
it (see Fig. 7). 

The apparatus with which I am about to verify this proposi- 
tion has been lent to me by Sir W. Thomson. It is one which 1 
he has used on many occasions for the same purpose ; and I i 
must add that the proposition in his hands has formed the basis 
of conclusions incomparably deeper and more important than j 
those to which I am now directing your attention. 

You observ'e the chain when at rest hangs in the ordinary 
catenary form, from a large pulley with a very wide-mouthed 
groove and mounted in a frame which is secur^ to the ceiling. 
By a simple arrangement of multiplying bands the pulley is 
driven at a high sp^, carrying the <^ain round by the frictional 
adhesion of its upper semi-circumference. When at its highest 
speed the chain travels about 40 per second. 

The idea that the chain when thus put in motion will be dis- 
turbed by its centrifugal force from shape it holds while at 
rest most point to one of two conclusions ; either (i) the chain 
will tend to open out into a complete circle, or (2) it will on the 
contrary tend, to stretch itself at its lower bend to a curvature 
of infinite sharpness. 

But you observe that no tendency to either change of form 
appears. On the contrapr, the chain, instead of talcing spon- 
taneously any new form in 'tnrtue of its centrifugal force, has 
pkinly assumed a condition under which it is with difiScuIty dis- 
turbed, alike from its existing form, or from any other which I 
communicate to it by violently stril^g it. Such blows locally 
indent it almost as they would bend a bar of lead. 


In spite, however, of this quasi-rigidity which its velocity has 
imparted to it, it does, if left to itself, slowly assume, as you 
perceive, a curious little contortion, both as it approaches and cs 

it recedes from the lower bend of the catenary ; and it is both 

interesting and instructive to trace the cause of the deformation. 

I have already explained that the speed of the chain subjects 
it throughout to longitudinal tension. Speaking quantitatively, 
the tension is equal to the weight of a length of the chain twice 

the height due to the velocity. This is and thus, as the 
speed is 40' feet per second, = 50 feet, or with this cliam 

32 

about 14 lbs. 

Now in travelling through the lower bend of the catenary, 
the chain passes from being nearly straight, to being' shiriflv 
curved and immediately straightened again, and this change of 
form involves a continued pivoting of link within link, the fric- 
tion being called mto action by the tension which presses the 
surfaces together. Each link thus in succession resists ti-is 
pivoting with a definite force, and the resistance, in effect, con- 
verts what appears to be a perfectly flexible combination itiio 
one possessing a tangible degree of stiffness, and the oblnpie 
attitude assumed by the chain as it approaches the bend, a,iu 
the slight back turn which it assumes as it emerges from the 
bend, are alike consequences of this factitious stiffness. _ 

For in virtue of gravity, the running chain, like the chain at rest, 
tends aliways to maintain the original catenary ; and in virtue of 
its speed of rotation, it seeks to maintain (not preferentially tlie 
catenary, but) whatever form it for the moment possesses. 
Hence its departure from the true catenary was, as you sav.^, 
gradual. But when the figure of equilibrium is once attained, 
the persistency of form imparted by velocity serves to maintain 
this figure as indifferently as any other. Hence the figure is 
that in which equilibrium subsists between the force of gravity 
seeking to restore the catenary, and the factitious stiffness resist- 
ing the necessity of bending and unbending. 

The slowness with which the foim is assumed, and its steady 
persistency when once assumed, alike bear witness to the tnitn 
of the proposition which it is the object of the experiment to 
verify. 

The stream of fluid in the tortuous flexible pipe would Imj- 
have in a strictly analogous manner. 

{To he continued^ 


NOTES 

It is with great regret that we hear of the death of Dr. von 
Willemdcs-Sahm, the distinguished naturalist assisting Brof. 
Wyville Thomson in the Challenger, Information of the sad 
occurrence has just been received at the Admiralty. 

At the opening meeting of the Royal Geographical Society on 
Monday, the president. Sir II. Rawlinson, reviewed the pi ogress 
of the Society and of geographical discovery during the past year. 
He announced that the Prince of Wales, the Vice-patron of the 
! Society, had just sent the Society, as the first geographical 
I result of his tour in the East, a very interesting collection 
i of route-maps of Upper Egypt and its recently acquired 
dependencies, which had been executed in the Topographical 
Department of the Egyplian War Office by General Stone, 
Chief of the Etat Major, from materials furnished in one 
direction by Col. Gordon and the officers serving under his 
orders, and in another by Col. Purdy and the officers of Urn 
Darfur Expedition. These maps contain much new geographical 
matter. The President referred with great salisfactiori to 
Stanley’s exploration of the Nyanza, and exhibited a complete 
chart of the lake drawn by Stanley. As to Col. Gordon, who 
by last accounts had reached Appudo, 140 miles from the Albert 
Nyanza, if he could overcome tlie eight miles of rapids which 
lay before him, he would probably reach the Albert Nyanza with 
his steamer the Khedive, before Stanley. Both Gordon and his 
assistant ChipendaU report, from native information, that the 
Nile leaves the Albert Nyanza by two channels. Dr. Pogge and 
Dr. LasauH, the only remaining members of the German African 
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expedition, have shifted their ground to the'south, ^vith the inten- | Report (pp. 3S0), which is a very valuable one and well illus- 
tion of starting from the Loanda base, and making their way viu ! trated, contains discussions on the fisheries of the German coasts, 
Cassange to the mysterious capital of iMatiamno. The President ! by Dr. V. Hensen ; and on the physical observations made at the 
then refcn-ed to Capt. Trotter’s work on thePanjah River, and to 1 various stations of the Commission, by Dr. G. Karsten ; together 
the Russian scientific expedition to Hissa"*, by which v.'e are now ' widi inteies'.ing papers by Lr. II. A. hleyer, Dr. P. Magnus, 
able to construct a reliable map of the country between the ; Dr. K. Mobius, and otheis, on the currents, temperature, and 
Upper Oxus and Jaxartes. Sir Henry then spoke of New ' specific gravicy of the sea, aud cn the botanical and geological 
Guinea, and of the failure of Macleay’s expedition. D’Albcitis i lesuks of the expedition which was undertaken during the 
has during the late spring and summer been occupied in natural i summer of 1S72 with the view of collecting data bearing on the 
history researches on Yule Island, while the Rev. S. Macfarlane j physics, chemistry, and biology of the North Sea. Yr'e hope to 
and hlr. Stone have discovered and ascended for a distance of ! examine this at length in an early number. 


sixty miles a large river on the south coast of New Guinea. The 
river is from one to a quarter mile broad, and from three to 


twelve fathoms deep, and might easily be made navigable for 
more than 100 miles. It is proposed to call it the Baxter 
River. At the close of his addres>, the President observed that 
at the next meeting the subject of the Victoria Nyanza v;ill be 
fully gone into, and that the discussion on that subject had better 
therefore be reserved until that occasion. Mr. W. L. Watts 
afterwards read a paper on his journey last summer across the 
Vatna Jbkull, Iceland. 

The Dally Telegraph of hlonday contains JMr. Stanley’s letter 
which was sent home by the unfortunate Col. Linant de Belle- 
fonds. It is dated “ hltesa’s Capital, Uganda, April 12,” and is 
principally occupied with an account of Mr. Stanley’s vo\age 
round the southern, eastern, and north-eastern shores of the 
Victoria Nyanza. His exploration has evidently been made with 
great care, and he has ascertained with considerable certainty that 
vSpeke was right in regarding the Nyanza as only one lake. It is, 
however, evidently thickly studded with islands, tand its coast 
much broken up into bays and creeks by long promontories from 
the land. Stanley was most hospitablv received and magnificently 
entertained by Tdttsa, tvho, since Speke saw him, has, with his 
people, turned hlahommedan. Stanley speaks of him with the 
greatest respect, and believes that he might be made amo-t cff'-c- 
tive instrument fur the civilisation of the region surrounding h^s 
capital. The T'cle^rnph of Tuesday contains Mr. Stanle3’’s sna]') 
of the Nyanza, neatly reproduced. 

Mr. James Stuart, Fellow 'of Trinity College, has been 
elected Professor of hlechanism and Applied Jtreclianics at Cam- 
bridge University. 

We understand that the Council of the Scottish hteteorological 
Society have resolved to commence an investigation into the 
habits of the salmon. The point which is first to be investigated 
is the question of the earliness or lateness of the different rivers, 
and for this purpose they have entered into communication with 
Mr. Archibald Young, Fisheiy Commissioner, at whose sugges- 
tion various early and late rivers have been selected, and 
arrangements have already now been made for carrying on the 
necessary observations on the river Ugie, Aberdeenshire, 

We have received six large temperature and rain charts of the 
United States, constructed by Mr. Charles A. Schott from 
observations collected by the Smithsonian Institution, which 
show by lines the distribution of temperature for every 4® from 
36® to 76°, and of rainfall for every two or four inches during 
summer, winter, and the year. The principle on which the 
temperature charts have been constnicted, and which was fully 
described in Nature in reviewing the annual chart in the small 
form in which it was first published, consists in representing 
actual mean temperatures, unconnected for elevation. The whole 
form a set of six charts illustrative of the most prominent features 
of the climatology of the United States, and are calculated to 
prove of great utility in many practical matters. 

The Report of the Commission appointed by the Prussian 
Government for the scientific investigation of the Baltic and 
North Sea, for 1S72 and 1873, has just been published. The 


Dr. Burmeister, Director of the National l^Iuseuin of 
Buenos Ayres, has in course of preparation a complete scientific 
description of the Argentine Republic. The first volume, con- 
taining the history and geograph}-, is already in the presn The 
second, containing the meteorology, physical geography, and 
bklogy, is in preparation. 'Xhe work is in German, but the 
xYrgCRtine Government has unl<.rt.aken a Frt^nch translation 
of it. 

l.R. Burmeister has also nearly ready a description of a com- 
plete skeleton of the Fossil Horse of Buenos Ayres {Hippidluni 
jzeogacum, Owen), of which but fragmentary portions have been 
previously known. 

An important woik on the Zoology of Eastern Asia v/ill 
appear in Russia before the close of the current year. It will 
comprise the resuUs of the icurr.cy undertaken by Colonel 
Pi-zevo-lski in Western China, and it will include descriptioiH 
of many new and interesting species. It is not improbable that 
a translation will be published in English. 

We would draw the attention of our biological readers to Ivli. 
G- E. Dobson's valuable Conspectus of the sub-order, families, 
and genera of Cheiroptera, arranged according to their natural 
affinities, in the ‘‘ Annals and hlagazine of Natural History” for 
this month. 

Wl have receis'ed Prof. Cope's systematic catalogue of Verte- 
br.Ta. of the Eocene of New Mexico collected in 1874, containing 
tlie account of forty-seven species, of which twenty-four are 
descrihicd for the first time. The genera Dathmodon and 
Uiniatheriiim are placed in a new order — Amblipoda — by them- 
selves, and the foot of the former is figured, with three phalanges 
to the hallux, which is evidently inaccuiate. 

We have also received a paper by Prof. O. C. IMarsh, on the 
Odo liter nithes., or birds with teeth, containing illustrations of 
parts of luhthyerr.ls disjar and llesperornis regalis. 

hlR. W. li. Dale, of the U. S. Coast Survey, hasj'published 
the ie:>ults of his examination of Mount Saint Elias, Mount 
Fairweather, and other peaks of the range which skirts the coast 
of the narrow strip in the south of Alaska ; Mount St. Elias, 
however, really seems to be in British territory. Very various 
heights have been given to the latter from La Perouse down- 
wards, vaiyiiig from 12,600 to 17,800 feet, the British Admi- 
ralty Clxirt m.iking it 14,970 feet. Mr. Dali, from many careful 
obseiwatiun^, gives the height as 19,500 feet, with a possible error 
either way of 400 feet, hlount Fairweather he gives as 15,500 
feet ; Mount Crillon, 15,900 feet, with possible error of 500 feet; 
Mount Cook, 16,000 feet ; Mount Vancouver, 13,100 feet; and 
Mount La Perouse, 11,300 feet, the last three being approxi- 
mate. The names of Cook and Vancouver have been given fey 
hlr. Dali to two high peaks of the St Elias range to the south- 
ward and eastward of St. Elias ; to a high peak near the sea, 
at Icy Cape, he has given the name of La Perouse ; , Mount 
Crillon is to the south of Mount Fairweather. fdSowing 

are the geological conclusions at which Mr. iDad arrives with, 
regard to this/ange : — That these Alps ai^ high Sierra 

of California, mainly composed ?o'cks, and in their 
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topography, their small, pustular, basaltic vents, their associated 
marbles, quartzites, and later conglomerates, exhibit a close 
parallel to the Sierras ; that parallelism in structure and com- 
position implies parallelism in age and method of formation ; 
and, finally, that the volcanic origin of the high peaks is opposed J 
not only by analog}’, but by the known facts.” An examination | 
of die clear sketches certainly seems to bear out Mr. DalFs con- 
clusion that these peaks are not ot the volcanic type. 

London has at last come in for her share of the disasters 
by flooding which have devastated so many river valleys in 
England and on the Continent:. An unprecedentedly high 
tide caused the Thames to overflow its banks on the south 
side very early on ^Jonday morning, flooding the streets and 
houses of Lambeth and other low-lying districts all along 
that side of the river, from \Voolwich even to Kingston, we 
believe. The damage caused has been very serious and exten- 
sive, several feet of water rushing at one time through many 
streets on the south side, even at a considerable distance from 
the river. No one seems to have expected an unusual tide, 
though in Jvlarch last year a similar phenomenon was looked for ; 
the tide then, how’ever, was seven inches lower than that of 
iTonday. It is supposed that a very high spring tide with a 
strong gale blowing is the cause of the disaster. 

The force of the last hurricane in Paris was so great that its 
maximum could not be measured at the Montsouris Observatory, 
the magnetic anemometer having been broken by the rush of wind. 
The rate measured by Robinson’s cups exceeded 70 kilometres 
per hour, when the apparatus tvas put out of order by the excess 
of central force. 

Mr. William Sanders, a well-known geologist in the West 
of England, died on Friday at Iris residence at Clifton, aged 76. 

A COURSE of twelve lectures, by Mr, E, Bellamy, on the 
Anatomy of the Human Form, commenced las; Monday, in con- 
nection with the Xaioual Art Training School, South Ken- 
.sington. There are to be twelve lectures in all, to be delivered 
on ^Monday evening^?. 

Wi' ITH reference to the subject of the use of the movements 
of the sea as motive powers, referred to in Nature, vol. xii. 
p. 212, Seller Don Eduardo Benot writes that the subject has 
been a study unth liim for many years, and he will be pleased to 
correspond with anyone who may wish to obtain information on 
the subject, Senor Benot’s address is Barquillo 5, hladrid, Spain. 

According to a report presented by Count Hallez d’Arros to 
the Managing Committee, the Exhibition of Electrical Appli- 
ances, to be held at Paris in 1877, will be divided into the fol- 
lowing groups:— I. History of Electricity; 2, Apparatus for 
Demonstration ; 3. Piles and Batteries ; 4. Electro- magnetism ; 

5, The Electric Telegraph ; 6. The Electric Light ; 7, Electric 
Motors ; 8. Electrotyping ; 9. Therapeutic Electricity. 

A correspondent at Belfast has sent us specimens of the 
caterpillar of ArdU caja, telling us at the same time that during 
this season, in which they have been particularly numerous, he 
has noticed that they have done much injury to textile fabrics laid 
on grass to bleach, by perforating them in circular holes, spe- 
cially during sunshine after rain. The holes they make vary in 
size, some being very small, others large enough to admit the 
b ^dy of the animal. They are usually in clusters, and each is 
generally surrounded by a greenish coloured matter, apparently 
ejected by the caterpillar. This habit of Arctia caja is quite 
new to entomologists. 

V\E have received in a separate form, reprinted from the 
report of IMajorJ. W. Powell’s Exploration, of the Colorado 
River of the West and its tributaries, a lengthy paper by Dr. 
Elliott Coues on the North American cheek-pouched rodent 
genera and T;:cmj 7 }iys. The number of species of the 

former is given as rive ; of the latter two, of which one, 

71 dausms, is new, and is figured life size. 


The French MinisterJ of Marine is establishing at the Depot 
of Maps, a new office for meteorology, which will be in some 
respects in connection with the Meteorological Office of the 
National Observatory. It will be placed under the control of 
Capt. iMouchez. 

The numerous reports as to the occurrence of a remarkable 
marine animal on the coast of New England during the past 
summer have induced the Boston Society of hfatural History to 
prepare and distribute a circular calling for information on the 
subject. 

In a Congregation held at Oxford on Nov. 10, Prof. Bartho- 
lomew Price, Warren De la Rue, D.C.L., John Dale, M. A., and 
William Esson, IM. A., were duly appointed visitors of the Uni- 
versity Observatory. This is the first appointment of such 
visitors. The Observatory, which has been lately completed, 
took its "rise, as our readers know, in the munificence of Dr. 
De la Rue. 

Mr. George Smith, of the British Museum, left London last 
week for the East, to resume his researches in Assyria. He will 
be absent six months. 

Messrs. W. and A. K. Johnston have published a very clear 
map of Indir, to illustrate the travels of the Prince of Wales. 
It is on the satisfactory scale of seventeen miles to an inch, is 
fairly full but not too crowded with names, and has the proposed 
route of his Royal Highness clearly shown. Of course the 
route is liable to be altered, but anyone udll be able to follow 
the Prince in the map without effort. Side by side with the 
principal map is a neat map of England on the same scale, 
shouiog at once the comparative sizes, and the fact that our 
country is only about twice the size of Ceylon. Thei'e is also a 
map of part of Europe,' Asia, and Africa, showing the route 
from England to India. The blue surface of the wide Bay of 
Bengal has been utilised for a number of useful statistics con- 
cerning India. Anyone interested in following the Prince’s* 
route will find this map of great service. 

The success of the geographical play “ Round the World in 
Eighty Days ” has encouraged another Paris theatre to try an 
astronomical drama under the title of “ Travels in the Moon.” 
But the only astronomical part of the performance is a large 
moon which is exhibited in front of the theatre, showing to an 
admiring crowd the principal features of Beer and Madler’s 
well-icnown lunar map. 

Captain Souter, of the Intrepid^ from the Davis vStraits 
whale fishing, reports that while anchored in Isabella Bay on 
the 13th August he found;; it necessaiy, in consequence of the 
great body of ice coming down, to proceed on shore. After sail- 
ing some distance he came into a fine commodious natural 
harbour, not marked'in the charts. There was nothing to show 
that it had ever been entered before. Captain Souter and othtjr 
officers left in a cairn'a writingdndicating the discovery. Splen- 
did water -was found. 

The additions to the Zoological Society’s Gardens during the 
past week include a Beisa Antelope (O/'j'o: bdsa) from Central 
Africa, presented by the Seyyid Burgash of Zanzibar; two 
Central American Agoutis [^Dasyproda fmictatd) from Central 
America, presented by Capt. E. Hairby and Mr. W. J. Hender- 
son^ respectively ; a Grey Ichneumon {Herpestes gyimis\ from 
India, presented by Mr. John Jennings ; a Spotted Ichneumon 
[^Herpsstes auropundatus) from Nepal, presented by Mr. L. B. 
Lewis ; a Plantain Squirrel {Semrzis plantani) from Java, pre- 
sented by Master E. H. Cole; a Malbroucic Monkey 
pidiecus cynosuriiP) from E. Africa, presented by Mr. C. L, 
Norris Newman ; a Dufresne’s Km2.zQri [CJirysotis diifresniana) 
from S. E. Brazil, presented by the Rev. A. Hibbet ; a Mona 
Monkey {Ccrcopithecns mona), a Campbell’s Monkey {Ceno- 
pithcciis camphdli) from W. Africa, deposited. 
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THIRD REPORT OF THE SETTLE CAVE 
COMMITTEE {VICTORIA CAVE)* 

has been carried on almost uninterruptedly through" 

’ * out the year (except from March 20th to May 20th> 
when it was stopped for want of funds), at a cost of 175/. 12s. jd.f 
Of this, So/. IIJ. 9^/. was a balance in hand, 50/. the British 
Association grant, and 45/. os. lod. raised by private subscrip- 
tion. 

Great proG^ress has been made in the past year in uncovering 
the glaciai deposits at the entrance of the cave, and showing 
their relation to the older bone-beds containing the remains 
of man with the extinct animals. The boul lers are seen to 
cover an area of at le''st 1,200 square feet.+ They are of all sizes, 
and consi-tof dark and white Carboniferous Limestone, and the 
basement bed of that formation, Carboniferous Gritstone, and 
Silurian Grit. Some have travelled at least two miles, and others 
greater di-^tances. They are various in size, from mere sand-grains 
to block j several tmis in 'iveight. An interesting section was dis- 
played, showing the passage of the boulder-beds in one part from 
a regular till wirdi large scratched slenes, through scratched 
gravel, sand, to laminated clay, and these were so interbeddei as 
to demonstrate that some at least of the laminated clay is of 
glacial rge and origin. 

At leug'h, a Tcir s:x years’ work, we are able to say that we 
have reached t^lC fioor of the cave at the entrance. Several 
pinnacles of lock have been found by the removal of the 
boulders ; they run in lines parallel with the joints of the rock 
above, and give testimony to the cave having been at some tune 
occupied by a, stream, similar rock- weathering occurring in r-ther ! 
water-caves in Craven. The arched niches on the right oi die 
cave at the entrance lead to the same conclusion. 

And now, with the additional evidence of another year’s 
diggings, we may again consider the question, the most interesting 
perhaps of all the problems before us : Are the glacial deposits 
which rest upon the older bone-beds, containing the extinct 
mammals and man, in the position which they occupied at the 
close of tile glacial conditions, or have they subsequently fallen 
into their piescnt site? ^Ve may again urge the reasons given 
last year t^ee Second Report), strengthened by enlarged sections 
and a wider experience, which go to prove the first alternative. 
To these arguments \i'e nia}' now add the following : — That the 
extent of the glacial deposits now exposed is so great that it is 
impossible that they can be a mere chance accumulation of 
boulders which have been re-deposited in their present position 
smee glacial times. This being the case, it is clear from the 
position of the boulders beneath all the screes, that they are a 
portion of the general glacial covering of the valleys and hill- 
sides which was left by the ice-sheet at the time of its disap- 
pearance. 

These are the main arguments to be derived from the cave 
itself, but further strong presumptive evidence, that the Pleisto- 
cene fauna lived in the North of England before tlic ice-sheec, 
exists as follows : — TJie older fauna emee lived in this district, a 
point which admits of no dispute from its existence in the Vic- 
toria Cave, in Kirkdale Cave, Raygiil Cave in Lothersdale, and 
perhaps in other caves. But their bones are now found nowhere 
in the open country. None of the river-gravels contain them ; 
and just that district which is conspicuous by their absence, is 
also remarkable for the strongest evidences of great glaciation. 
Putting these facts together, the probability is very strong that 
it was glaciation that destroyed tneir remains in the open country. 
To suppose that these have been destroyed by other sub-aerial 
agencies, would be to ignore the fact that in the South of England 
and other iion-glaciated areas, such remains exist both in the 
caves and river-gravels. 

A few bones were found lying upon the boulders beneath the 
talus. They have been determined where possible by Prof. 
Busk, but they are only fragmentary and not of much interest ; 
they were probably washed out of the Lower Cave-earth when it 
was exposed above the edge of the boulders. No fragments of 
bone w'ere found throughout the 19 feet of talus which lies 
between the base of the Neolithic layer and the,, top of the 
boulders. 

IVor/^ in Chamber £>. — A considerable amount of work has 
been done in excavating this chamber which leads off from the 
principal entrance towards the right. It was choked to the roof 

Abstract. Read at the Bristol meetinq; of tbe British Association, 
Augfust 1S75, by R. H, Tiddeman, M.A., F.G.S. 

_ t The full report will contala two photographic plates ipvjng a general 
view of the cave and a nraxer view of the boulders. 


over the greater part of its extent, with clay and limestone blocks. 
It is now no feet long, 20 feet wide, and 20 feet high at the 
entrance. Two galleries lead off from it on the right. One, the 
Birkbeck Gallery, is made easily accessible for a distance of 44 
feet, m a N E. direction. Here it becomes very narrow and leads 
to a narrow chasm 20 feet deep. The other gallery is blocked at 
the entrance with stalagmite. 

A magnificent series of bones was found in Chamber D. They 
were all carefully registered as to their position by Mr. Jackson. 
The Committee are much indebtel to Prof. Busk for his kind- 
ness in detemiining them. He says : They are a remarlxably 
interesting collection, especially in the Bears, and I think the 
larger of the two skulls is by far the finest specimen of the kind 
yec found in this country.” 

“ Out of about 269 specimens including detached teeth, 

127 belonged to Bear 


37 

>> 
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)> 
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24 


„ Fox 
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5J 
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„ Rhinoceros 

0 
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I 
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To these we may acid l of Pig, 2 of Elephant, and l of Hippo- 
potamus, The Rhinoceros is /lemiUvchus^ the Elephant antiquus^ 
and the Hippopotamus, a portion of a tusk, is the only specimen 
of that animal found m the course of six years’ digging. The 
careful registration of the remains has enabled your repoitcr to 
construct a section showing the distribution of the different 
animals throughout the different portions of the deposit. It is 
too bulky for publication, but the result may be given in words. 
The bones group themselves along two horizons separated by a 
greater or less thickness of laminated clay, cave-earth, and 
stalagmite. The lower extends from the back of the boulder- 
beds at the cave mouth, is continuous with that which contained 
the human fibula, and runs connnuously as far as Parallel 42. 
The upper bed commences only at Parallel 15, dose against the 
roo% and continues to Parallel 43. Where the iqoper bed com- 
mences, the two horizons are about twelve feet apart, but they 
gradually approach other, and at Parallel 35 not only touch, hut 
seem to be somewhat commingled. 

From this section we find that the following species are — 


Peculiar to the 
Upper Bed. 1 

Peculiar to the Lower Bed. 

Common to both. 

Badger. 

Hyrena. 

Man, 

Horse. 

Brown Bear? 

’ Fox. 

Pig. 

Rlepkas aniiqims 

Grisly Bear. 

Reindeer. 

Rhinoceros hemitecchns. 

, Red Deer. 

Goat or Sheep. 

Hippopotamus. 

Bos prim igemzts. 

1 


Brown Bear has previously been found in the upper beds in other 
parts of the cav?. The upper bed probably contains rem:-ins 
from the Reindeer period to the present, those of later date being 
mixed up with older in the mud at the surface. But as distin- 
guished from the lower bed, the chief characteristics of the upper 
appear to be the presence of the Reindeer, and the absence of 
Elephant, Rhinoceros, Hippopotamus, and Hycena. 

In the upper bed tbe only sign of man’s presence consists of 
the- spinous process of a vertebra of a bear which has been 
hacked apparently by some cutting instmment with a tolerably 
regular edge. It might have been done with a bronze celt or 
polished flint axe. It is probable that Chamber D was never the 
resort of man within the historic period. The soft wet mud of 
the floor, and the lowness of the roof, render it most unlikely 
that anyone would take to it, except under the direst necessity,, 
or in the pursuit of science. , 

In the lower bed again eridence of man’s presence is 
scanty. At the mouth, and close to where the human fibula 
found, we have this year met with a piece of rib appansstly 
nicked by human agency. The nicks appear to have made 
by some clumsy instrument drawn backwards^^ forwards, j 
They are in character totally unlike the squar&I^Jg^ed gnaw- J 
ings of rodents, and the furrows heayily by the teeth ^ 

of carnivores. . - . i,;"' 1 

And now, having restricted to the hard road of 
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fact, we may, perhaps, in conclusion, be permitted to indulge in 
a short flight of fancy. Let us endeavour to realise how great is 
the distance in time which separates the savage of Craven from 
our own day. We have the history of much of it in the Victoria 
Cave itself, and we may restore some of the missing pages from 
the surrounding district. 

At the cave, Roman times are separated from our own by 
sometimes less than one, but not more than two, feet of talus, 
the chips which time detaches from the clifls above. The Neolithic 
age, which antiquaries know was a considerable time before the 
Roman occupation, is represented by a layer in some places four 
or five feet beneath the Roman, in others even running into it. 
Then comes a thickness of 19 feet of talus without a record of 
any living thing. Judging by the shallowness of the Roman 
layer, this must represent an enormous interval of time. And 
this takes us down to the boulders, the inscribed records of the 
Glacial Period. They must represent a long series of climatal 
changes, during which the ice was waxing and waning, advancing 
and melting back over the mouth of the Victoria Cave. This 
period saw the Reindeer and the Grisly Bear occasionally in 
possession. Then we have an unconformity, a break in the 
continuity of the deposits, the boulders lying on the edges of 
the older beds. Time again ! and that time long enough for 
changes to take place which allowed the district to cool down 
from a warmth suitable to the Hippopotamus, and become a 
fitting pasture-ground for the Reindeer. It was in that warm 
period that the early Craven savage lived and died. 

But these are not all the changes which occurred in the North 
of England since that time. The age of the great submergence 
represented by the sea beaches of Moel Tryfaen and Maccles- 
field, and by the Middle-Sands-and-Gravels of Lancashire, has 
left no record up at the cave. Your reporter is of opinion that 
the submergence did not attain in that district a greater depth 
than six or seven hundred feet, and this would still leave the 
cave 750 feet above the sea, though it would cut up the land 
into a group of islands. The fact is sufficient for us, the depth 
is immaterial. 

Upon no fact are geologists better agreed than upon the exist- 
ence of a wide-spread submergence and emergence of land to- 
wards the close of the Glacial Period. No tradition is common 
to more races and religions than that of a great deluge. Where 
back in the past is the common point whence these two far- 
travelled, almost parallel rays of truth had their origin ? In the 
opinion of your reporter the Craven savage who lived before the 
Great Ice-sheet, and before ihe Great Sitbrnergence^ may form an- 
other of the many strong ties which bind together the sciences 
of Geology and Anthropology. 


GERMAN SCIENTIFIC AND MEDICAL 
ASSOCIATION^ 

"T'HE following communications were made to the various 
sections. Of many of these papers our space permits us to 
give little more than the titles and names of authors : — 

Section i. Astronomy and Mathematics. — The laws of comets, 
by M. von Hauenfels. — On the idea of space, by Prof. Hoppe. 
— On properties of tetragons between hyperbolas, by Prof. 
Reitlinger. — On the criteria of maxima and minima in definite 
integrals, by Prof. Zmurko. — On Voigtlandei’s newest tele- 
scopes, by A, Martin. — On the mathematical series called chains, 
by Dr. Gunther. 

Section 2. Physics and Meteorology. — ^The new polariscope of 
Mach, by Dr, Subic. — ^The glimmer combination of Reusch 
and their s%nificance for theoretical optics, by Dr. Sohnke. — 
The relation between the temperature and the inner friction of 
gases, by Capt. Obermeyer.— Dr. Prestel showed his climato- 
gmphicM atlas of Germany. — On changes of induction-currents 
tferoiigh iron nudei, by A. Ettingshausen. — On the isogonic 
Hues in Transylvani^ by G. Schenzl. — On microscopical photo- 
graphy, by A. Martin. — On the increase of the velocity of evapo- 
ration through electricity, by Dr. Reitlinger.— On the tempera- 
ture of steam given off by solutions of salts, by L. Pfaundler. 

hlethod of representing the various constituents of weather in a 
short and exact manner, by Dr. Prestel— The conducting powers 
of several acids for electricity, by Prof. Kohlrausch.— On mirror 
observations with minute mirrors, by Prof. Boltzmann. 

Section 3. Chemistry.— On a new colouring matter, phlo- 
by R. Benedict (already pubished in the Annalen dcr 
R. Bbttger proved that Gore’s inflammable antimony 
Continued from p. 34. 


contains not only chloride of antimony, but also occluded hydro- 
gen, transforming, as it does, ferrzeyanide into ferr£>cyanide of 
potassium. The same chemist has found glycerine to preserve 
palladium-hydrogen for three months or longer. The same 
chemist also showed a new solvent for tri-nitro-cellulose, viz., 
sodic sulphydrate. — Dr. Schwartz showed the oxidation of am- 
monia to nitric acid by means of hypermanganate of potassium. 
— Dr. Meusel proved the transformation of ammonia in water 
into nitrites to be due to the presence of bacteria, and to be 
prevented by benzoic, carbolic, or salycilic acids, that kill the 
bacteria.— A. Mitscherlich showed a new air- thermometer. — A. 
Butlerow presented observations on the transformation of hydro- 
carbons CnlLn into alcohols. — The same chemist has found a 
phenol C15H24O in the juice of Cy^ianclmm ac 2 ttu 7 n. — L.v. Pebal 
showed new apparatus for disengaging gases, and new thermo- 
meters for lecture purposes. — A. Michaelis reported on the con- 
tinuation of his experiments on aromatic compounds of phospho- 
rus. — H. V. Richter on the action of cyanide of potassium on 
nitro-compounds, and on the transformation of aromatic amides 
into bromides.— M. Conrad on dichloro-aceto-acetic ether. — 
H-. Schacherl demonstrated that hydrochloric acid and chlorate 
of potassium yield hypochlorous acid ; — 

2K:C103 + 4HCI - 2CIO2 P 2li20 + CI2 + 2KCI. 

— E. Urban communicated that phosphoric anhydride trans- 
forms allylic alcohol, not into allylene, but marsh-gas. — Prof. 
Butlerow insisted upon the necessi^ of introducing dynamical 
views into the constitution-theory hi chemical molecules, and 
explained his intentions by drawing attention to the various 
decompositions which both cyanic and hydrocyanic acids offer 
under different circumstances. — I. lobst sent a communication 
on a Bolivian bark Qnina cota, which is free from quinine, but 
contains i J per cent, of a new crystalline body not yet analysed. 

Section 4. Mina^alogy and Geology . — On a Labyrinthodont 
found near Brilnn, by A. Markowsky. — Geology of the Vienna 
Waterworks, by F. Karrer. — On minerals enclosed in the 
volcanic conglomerates of the Swabian Alps, by Prof. Nies- 
— On the Brown-coal Flora of Styria, by C. von Ettings- 
hausen. — On Baer’s law respiting the flowing of rivers of 
a southern direction, by A. Dunker.-— On the influence of 
plants for diminishing the surface of lakes, by Dr. Senft. 
— On a fossil resin, Hartit, by Dr. Hofman. — On the mag- 
nesites of Styria, by Prof. Rumpf. — On the results of deep 
borings in the North German Plain, by Dr. Huysser. — On tlio 
granites of the mountain-range, Bohmerwald, by Dr. Woldrich. — 
On earthquakes (trying to demonstrate the action of the mocm on 
subteri'anean volcanic eruptions), by R. Falb. — On the falling in 
of abandoned coal-mines in Konigsblitte (Silesia), by Dr. Serb?, 
— On eruptive formations in the Fassa-valley and Fleimser- 
valley, by C. Dolter. — On a discovery lately made near Smtt- 
gart, of eighteen Saurians, partly measuring as much as 0‘9 metres 
in length, by Dr. Karpff. — On corals in Tertiary sediments of 
Krain, by W. Linhart. 

Section 5. Potany. — C. von Ettingshausen communicated 
pliyto-palseontological studies in their bearing on the transfor- 
mation of species ; also a paper on the transformation of Cas- 
tanea atavia into Castanea vesca. — Dr. Eidam described the deve- 
lopment pi the sexual organs of Ilymenomycetes. — On hign 
pressure in the cells of plants, by Dr. Pfeffer. — On morphology 
of cryptogamea, by Dr. Prantl.— On the flora of Australia and 
of the Cape, by C. v. Ettinghausen. — On the sexual life of 
plants, by E. Strasburger. — On the vegetation of Mount Etna, 
by G. Strobl. — On Theophrastus as a botanist, by O. Rirchiier. 
—On a monstrous organ in Marchantia polytmrfha, by Prof 
Leitgeb.— On acclimatising Rheum Rihes in Vienna, by Prof. 
Fenzl— Morphology of mosses (Lebermoose) and application of 
phenol and essential oil of cloves for botanical preparations, by 
H. Leitgeb. 

^ Section 6. Zoology and Cojiiparative Anato??iy . — On the zoolo- 
gical station at Trieste, and on a sponge, Sycandrci rapJinims 
Schulze.— On the genus Myzostommn, by 
H Graff. On the penis of Scolytides and the chewing apparatus 
of the same genus, by Prof. Lindemann, — On Plyckoptera coii' 
taminata^ by C. Grobben. — On the circulation of molluscs, by 
Prof. I^llmann. — On the curves described by the legs of insects, 
by y Graber.— On noctilucous Dipterse at the Aral lake-district, 
by W. Aleuitzin.— On the ear of Heteropodes, by Prof. Claus. 
~~On Podocoryne ca~niea^ by C. Grobben. — The typical iorms of 
tte skulls ot cattle, byDr. Wilckens.— On the differentiation 
m certain species of beetles {Carabus monilis^ arroganSy and 
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Ullrichii) produced by climate, by Dr. Kraatz. — On the anatomy 
of Turbellarim, by L. Gralf. 

Section 7. Anato77iy and Physiology. — On the texture of the 
cerebrelluin of man, by B. Stilling. — On the time necessary for 
developing muscular currents, by H. Hermann. — On the nervus 
vagus, by Dr. Steiner. — Application of anilin-red for micro- 
scopical objects, by E. Hermann. — Contribution to the physio- 
logy of muscles, by Prof. Auerbach. — On Newton’s law of tem- 
peratures v/ith regard to animal heat, by A. Adamkiewicz. — 
Prof. Gscheidlen proved that the activity of nerves is connected 
with oxidising processes. — On the retina of snakes, by Dr. 
Flesch. 

The Sections 8 {Pathology)^ 9 {Medicme)^ 10 {Surgery), ll 
{Ophthalmology and Otiatrics), 12 {Midwife?'}^, 13 {Psychiatrics), 
14 {Hygiene),"!^ {Military Sit7gery), and 20 {Diseases of Children), 
being devoted to medicine, must be omitted in this report ; 
excepting, however, a paper read in Section 9, by Dr. Knapp, 
on the Styrian habit of arsenic- eating. The speaker introduced 
two men, fifty-five and twenty- five years old, who had been in 
the habit of eating arsenic for years, the former having con- 
tracted this habit in 1S49, save himself (in his opinion) from 
an epidemic of typhus then raging. The other, a farm-servant, 
applied arsenic to improve the health of cattle, and accustomed 
himself to its use. They have gradually increased the dose to about 
0’5 gram. AsoOg or As^S^, taken once a week. They swallowed 
before the eyes of the Section 0*3 gr. of orpiment and 0*5 gr. of 
arsenious acid respectively. Only strong people seem to adopt 
this habit, and they do not appear to suffer in health through it. 
"With women it has been known to produce abortus (see also 
Section 17). 

Section 16 ** Naturwissenschaftlische Paedagogic” {on the 
Teaching of Science in Schools) was composed of teachers, who 
discussed the means for teaching and the extent to which science 
should be taught in schools. 

Section 17. Agricultural Chemistry. — On estimating atmo- 
spheric carbonic acid, by Dr. Fittbogen. — On experiments made 
in the agricultural station of Proskau on the influence of shearing 
in increasing the weight of sheep (it being found that shearing 
increases their appetite), and oh the influence of arsenic in 
fattening animals, by O. Kellner. It appears that arsenic in- 
creases the power of digesting fat, and decreases the amount of 
nitrogen given off in urine, thus assisting materially in the for- 
mation of flesh.— On potato-feeding, by Dr. Wolf. — On the 
specific weight of seeds and on the bearing of analytical results 
on the physiological value of seeds, by G. Marck. — On fibrous 
plants and their cultivation in moors for the purpose of paper- 
making, by H. Stiemer. — On the value of animal protein, by Dr. 
W’'ild. — On the proportion of solid and liquid matter in plants 
in different periods of their vegetation, and on the decrease of 
salts in water used for watering fields in Westphalia, by Dr. 
Konig.^On the solubility of phosphates of lime, and on the 
treatment of bones with superheated steam, by Dr. Krocker. 

Section iS. Geography and Ethnology, — Prof. Friesach ex- 
plained a table destined for mariners to facilitate the finding of 
the shortest route between two points of the globe. — Dr. V. 
Zwiedinesk reported on a journey to the Wan Lake (Curdistan). — 
Von. Hochstaetter showed Mr. Mundy’s photographs of New Zea- 
land. — On the course of the Arctic vessel Tegethof by Vice- 
Admiral Baron Wiillerstorff. — On Arctic ice, by Lieut. Wey- 
precht. — On the project of connecting the AJgerian-Tunisian 
plain (Cliotto or Sebkhas) with the Mediterranean, by G. 
Stache. The author is of opinion that the advantages of this 
(Capt. Rondaire’s) project are not in proportion to its difficulties 
and costs. — On Dante’s views on the advancing and receding of 
the sea, by W. Schmidt. 

Section 19. Anthropology. — On prehistorical remains (urns) 
at Maria- Rast, near Marburg (Styria), by Prof. Milliner. This 
burial-ground was visited by the Section, as also the field near 
Leibnitz, where various bronzes have been found, and the 
tumuli near Purgstall ; Count Wiirmbrand’acting as guide. — The 
latter reported on burial-grounds in Upper Hungary. — On a 
burial-ground near Innsbruck, by Dr. Wieser. — On Slavian 
legends, by Prof. MuUner. — On Keltic remains in Styria, by 
F. Ferk. — On the cavern of Byci-Scala in Moravia, by H. 
W^ankel. — On diluvial man, by Count Wurmbrand. — On lake- 
cities (Pfahlbauten) in the moors of Laibach, by Dr. Deschmann. 
— On prehistorical walls and ditches in Hungary, by Dr. 
Romer. — On the natural law of the formation of states, by L. 
Gumplowicz. — On prehistorical measures, by R. v. Luschin. — 
On Keltic warfare, by Dr. Weiss. A. Oppenheim 


SOCIETIES AND ACADEMIES 
London 

Mathematical Society, Nov. ii. — Prof. Cayley, F.R.S., in 
the chair. — Prof. Sylvester, F.R.S., gave an account of results 
arrived at in his communication “on the fifteen young ladies 
problem and a general mathematical theory of pure syntax.” The 
problem, which was first considered by Mr. Sylvester more 
than twenty-five years ago, was not at that time pubHshed by him : 
it was' then discussed by Prof. Cayley, next proposed by Rev. 
T. P. Kirkman in the “Lady’s and Gentleman’s Diary” for 
1S50: solutions were given in the “Diary’' for 1851 ; but it was 
not until the year 1S62 that an elaborate solution was given by 
Mr. W. S. B. Woolhouse in. the volume for that year. The 
problem may be enimeiated as follows : — “In a school of fifteen 
girls, a rule has been laid down that they shall walk out every 
day in rows of threes, but that the same two girls shall never 
come together twice in the same row. The rule is supposed to 
have been carried ont correctly during the six working days of 
the week, but when the time comes for their going to church to- 
gether on Sundayit is found to be absolutely impossible to continue 
it any further. Can the rule have been carried out correctly during 
the six previous days?” — Other papers brought before the 
Society were : “ On the relation between Bernoulli’s numbers 
and the binomial coefficients, ” by Mr. J. Hammond. The paper, 
which was accompanied by a coloured diagram, showing how 
certain four determinants for the numbers are formed of 
selected coefficients, contained some interesting numerical results 
which follow directly from certain division formulas given in a 
former paper by the same writer. — “On three-bar motion in 
plane space,” by hlr. S. Roberts. In this communication the 
author determines three foci, any two of which may be taken as 
centres of the link movement and the nature of the linkw^ork in 
each case. — “ Values of certain infinite products, with an appli- 
cation to the summation of the geometrical series of the 7^th 
order as a definite integral,” by Mr. J. W. L. Glaisher, F.R.S. — 

: ** On the form of cam w’hich, acting on a lever, shall communi- 
cate a motion such that the angular velocity ratio. of the lever and 
cam is a given function of the angle described by the latter,” by 
Major J. R. Campbell. 

Geological Society, Nov. 3. — Mr. John Evans, V.P.R.S., 
president, in the chair. — Mr. Thomas Andrew, 18, Southemhay, 
Exeter ; Mr. Harry M. Becher, White Lodge, Barnes, S.W. ; 
Mr. Arthur Back Kitchener, F.C.S., 19, Buckingham Street, 
Strand, W.C.; Mr. Daniel hlorris, Grammar School, Burnley ; 
Mr. Christopher Thomas Richardson, M.D., 13,^ Nelson Crescent, 
Ramsgate ; and hlr. Gustavus A. H. Thureau, Lecturer 
on Geology and Practical Mining, School of Mines, Sand- 
hurst, Victoiia, were elected FeUows of the Society, — On 
some new hlacrurous Crustacea from the Kimmeridge Clay 
of the Sub-Wealden^ Boring, Sussex, and from Boulogne- 
sur-Mer, by Mr. Henry Woodward, F.R.S. The first species 
described by the author belonged to the fossorial family Thalas- 
sinidm, six species of which belonging to lour genera are now 
found on the British coasts. The known fossil species are from 
the Chalk of Maestrich, the Greensand of Bohemia and Silesia, 
the Chalk of Bohemia, the Greensand of Colin Glen, near Bel- 
fast, and the Upper Marine Series of Hempstead, Isle of Wight. 
All these are referred to the genus Callianassa, which also in- 
cludes the species from the Kimmeridge Clay described in this 
paper. The fossil is seen in profile on several sections of the core, 
and has the enlarged hands of the fore limbs more nearly equal 
in size than in the living species of Callianassa ; the carapace 
and segments of the abdomen are smooth, and the latter are 
somewhat quadrate in profile, contracted at each extremity, and 
not pointed, and the caudal plates are oval. For this Crustacean 
the author proposes the name of Callia 7 iassa isochela. The 
second species described belongs to the genus Mecochirus, distin- 
guished by the great length of the fore-limbs, which is equal to 
that of the whole body, the oldest known species of which {M . , 
olifex, Quenst.) is from the Lower Lias of Wiirtemberg. B, 
was obtained, together with Lingula ozalis, from the Kimmeridge^ 
Clay of Boulogne, by Mr. J. E. H. Peyton, after whbm'ihe. 
author proposes to name it M. Peytoni. In this species the fore- 
legs are very finely punctate, and measure seventy-five miliims, in 
length. The rostrum is some’evhat produced, and the.rarapace, 
which is finely granulated, measures thirty milZims. in length. 
The antennje are long and slender. The abdomen measures 
forty-five millims., and the epimeral bord^ dflbe segments are 
falcate. The spe<?i^ i^nteonedif^^j&id&e between M. socialis, 
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and M. Feared^ M^Ccy, ^vhich the author regards as dis- 
tinct He also refers to M. Peytoni a pair of fore-limbs obtained 
from the Sub-Weah'^eii boring. —On a new Fossil Crab from the 
Tertiary of New Zealand, by Henry Woodward, F.R.S. In 
thi:5 paper the author described a crab obtained by Dr. Hector, 
F.R.b., Director of the Geological Survey of New Zealand, 
from the “Passage-beds” of the Ototara series in Woodpecker 
Bay, Brighton, on the west coast of the south island of New 
Zealand. The new species beloi^s to the genus Ilarf^actocarr- 
ciuus, A.'. Milne-Edw., which includes sLx species from the 
Eocene of southern Europe. Its nearest ally is H. gtmdrilo- 
baius, De-sinar. , but its carapace is much more tumid, especially 
in the branchial and gastric regions ; the sm-face of the anterior 
half of the carapace is nearly smooth, and that of the posterior 
half finely granulated. The rostrum is short and very obtusely 
tricuspidate, the orbits shallow and rounded, the hepatic margin 
bluntly toothed, with a stronger tooth at the epibranchial angles; 
the divisions of the regions of the carapace faintly indicated, and 
there is a slightly roughened line on the sides of the gastric 
intumescence. The characters of the jawfeet and of the chelm 
are described by the author ; of the latter the righc is considerably 
larger than the left hand. The specimen was a female. For this 
species the author proposed the name of Harpactocarrdniis 
Dr. Hector explained the sequence of formations in the 
locality from which the above crab was derived, and stated that the 
Ototara series is to be regarded as Cretaceo-Tertiary, containing 
some fossils of decidedly Cretaceous type, such as Saurian bones 
and fragnientary Inocei'ami^ and other forms that are associ- 
ated with decidedly Mesozoic fossils in the underlying strata. 
On the other hand, the occurrence of Tertiary forms such, as 
Nauiilm ziczac (or a nearly allied form), the gigantic Penguin 
{Palamdypks antarcticus^ Huxl.), and a Turtle, indicate a fauna 
not unlike that at present existing in the vicinity. — On a remark- 
able fossil Orthopterous Insect from the Coal-measures of Britain, 
by Mr. Henry Woodward, FrR.S. The author commenced by 
indicating the importance of the examination of t ) Clay -iron- 
stone nodules of the Coal-measures, in which so many valuable 
fossils have been discovered, including the remarkable insect 
described in the present paper. The specimen displays the 
characters of the four wings, only two of which, however, are 
nearly perfect, and these measure 2-^ inches in length and i inch 
and i^inch in breadth, the hind wing being the broadest. The 
author described in detail the characters presented by the vena- 
tion of the wings, which includes three straight veins running 
parallel to the fore margin, the third bifurcating near the apex, a 
fourth much curve! vein giving origin to six branches, and having 
at its b-ise a triangular space, from W’hich arise the other veins of 
the wing. The b^dy appears ro have been ab(.ut five lines broad 
betu-een the bases of the wings. In front of the wings is the 
prothorax in the form of two large, rounded, dilated, and veined 
lobes ; it measures fourteen lines across and six Imes in length. 
In front of these lobes is the head, with its eyes produced in 
front into a slender process three lines long. This insect is con- 
sidered by the author to be most nearly related to the Mantidte, 
the characters of the head and thorax especially being to some 
extent paralleled in the existing genus Blephmis. The author 
proposed to name the species Lithommitis carhonarhis^ and sug- 
g^ed that Gryllacris {Corydalis) brongniarti probably belongs I 
to the same genus.— On the discovery of a Fossil Scorpion in 
the English Coal-measures, by Mr. H. Woodward, F.R. S. The 
author commenced by noticing the various European and 
America locahties in which fossil Arachnida have been found in 
the Coal-measures. Hitherto no true Scorpions have been 
Crom the English Coal-measures; but in 1874 the 
author received from Dr. B, R- Rankin a specimen from the 
Coal-measures near Carluke, which he regarded as the fossil 
abdominal segment of a Scorpion ; in April last he obtained a 
fossil Scorpion from the Sandwell Park Colliery, and in August 
!Mr, E. Wilson forwarded to him several specimens of similar 
nature in Clay-ironstone nodules from Skegby New Collier^q 
near Mansfield. The specimens are all very imTjerfect, but 
the author states that they most closely resemble an Indian 
form, which is probably Scorpio aftr. He refers the Enghsh 
species provisionally to the genus Euscorplus^ Meek and Worthen, 
and proposes to name it^. atigiiats, — The Drift of Devon and 
Cornw'all, its origin, Correlation with that of the South-east of 
England, and place in the Glacial Series, by Mr. Thomas Belt, 
The author described the general characters of the drift 
in the district under consideration, and stated that on the uplands 
the drift consists of undisturbed gravels and travelled boulders, 
Tiviiich occur oniy^in isolated remnants t-n the lower ranges, and 
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tiiatia th'5 lov.’Iancls and valleys wil'uin loo of the prcs..a*- 
level of the sea the gravels are widely spread, and show signs of 
sudden and tumultuous action. Between the upland and lowland 
gravels he considered that great denudation liad taken place. 
He maintained that the boulders and the materials of the gravels 
had been distributed by finathig ice. and that their presence on 
the summit of Dartmoor indicated that the water on which the 
ice floated must have extended uo to 1,200 feet above the present 
sea-level ; but he argued that this water was not that of the s.-ia, 
because no old sea-beaches or remain^iof maiine organisms are to 
be found in the region, although freshwater shells are preserved. 
He described these ohenomena to the presence of a great fresh- 
\vater lake, produced by the drainage of Europe being dammed 
back by a great g-acier dovving from the north-west (Greenland) 
down the present bed of the Atlantic, and over tne northern 
parts of the continent. The author discussed the characters of 
the suDerficial deposits in the southern and south-eastern counties, 
and indicated die points in which these seemed to bear out his 
hyoothesis. The sequence of phenomena assumed by the author 
is follows : — Accepting I\Ir. Tylor’s notion that the actual sea- 
level mu'-t have been lowered during <‘he Glacial period in con- 
sequence of the great accumulation of water in the form of ice at 
the poles, he seeks a point of departure at the Glacial period in 
the first evidence of such a loweiing of the sea-level. The 
Weyboume sands and the marine beds of Portland Bill were 
deposited when the sea was at about its present level, and the 
-Bridlington Crag probably belongs to the same period. The 
fossils found in these deposits show that the waters were cold. 
The first stage of the Glacial period is that of the older Forest- 
beds, and the immigration of a number of great Mamin ilia and 
of Palseolithic man indicates that the sea had retired from tlie 
British Channel and the German Ocean, leaving these islands 
connected with the Continent, A great river j)robably ran 
southwards through the region now submerged. The .second 
stage is marked by the coniinued advance of the ice from the 
north, the retreat of the southern fauna and Pah-eolithic man, and 
the anival of Arctic Mamniah’. The third sta':e saw the culrui- 
i.ation of the Glacial period and the greatest extent of the 
Atlantic glacier, which reached to the coast of Europe, blocked 
up the English Channe:, and caused the foimatioii of an immense 
lake of freshwater by damming back the drainage of the whole </f 
north-western Europe, as already indicated. In the fiiurth stage 
the Atlantic glacier began to retreat, and the sud.dcn breaking 
away of the barrier of ice that blocked up the inoiith of the 
Cliannel caused the tumultuous discharge of tue w.oers of the 
great lake, by which the spr^a'h'ng of tiie lowland gravels was 
effectM. To this cause the author attributes tlie formation of 
the Middle Glacial sand? and gravels of Norfolk and Suffolk. 
During the fifth stage the ice oi the German Ocean conrinued to 
retieat ; but there v/as a temporary advance of tl’e Atlantic 
glacier, which again blocked up the Channel, and produced a 
second great lake, which, however, did not attain so great a 
height as the first, and its waters were not discharged in the 
same tumultuous fashion. At this period the Upper Boulder- 
clay of Norfolk and Suffolk was formed ; but the author is not 
convinced that this formation is represeiitedi south of the Tliaines 
I except by the “Trail” of the Rev. O Fisher. In the sixtli and 
last stage the Atlantic ice retreated as far as the north of Scot- 
land, but the sea had not returned to its former level. The 
British Isles were connected with the Continent and with each 
other. To this the author assigns the last great Forest period, 
and the arrival of Neolithic man and the associated fauna from 
the Continent, 

Astronomical Society, Nov. i2.~Prof, Adams, president, 
in the chair. — A valuable series of solar photographs were pre- 
sented tj the Society by the executors of the late Prof. Sclwyn. 
They represent a period of rather more thau eleven years, and so 
cover a complete cycle of sunspot frequency. Tite negatives are 
upon glass and have been taken upon a scale of four inches to the 
sun’s diameter. The casket in which the Freedom of the City of 
London had been presented to the Astronomer Royal was shown 
to the meeting, and Sir G. B. Airy gave an account of the work 
that had been going on at the Obseiwatory during the recess. 
Attention has been paid to the positions of the satellites of 
Saturn in connection with tiie ephemerides, which have been 
published by Mr. Marth in the Monthly Notices and dstrono- 
miseke Nac/irickten. A new eight-year Greenwich catalogue of 
stars is being published. Stella-sp^'ctroscopy has also been ener- 
getically followed up, and though the observarious were .nt first 
somewhat discordant, latterly they have grown more consistent, 
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and the results which have been obiained in the main verify those . alloy of zinc and antimony, was employed for some time, but 
of Mr. Huggins as to the approach and recession of stars from and ' although good results were obtained, the iion is liaVJe to rust at 
towards us in the line of sight. The Astronomer Royal remarked ; the connections. — Dr. Guthrie remarked that hi researches of 
that Mr, Huggins had in this dhection had the privilege of : this nature the main object in view was to ascertain v.hat ie!a- 
starting a new science, and it would be their duty at the Obser- ■ tion, u any, existed betW'cenlhe direction of L' e Cv rrent and th 


vatory to revise it ; they intended to follow up the matter still 
further, but there were great difiiculties still to be overcome, 
difliculties which no one could appreciate who had not attempted 
delicate work of the kind. They had also at the Observatory 
been applying themselves to photography, and hod taken nega- 
tives of the sun with considerable regularity, though there were 
fewer spots to be observed now than at any former period which 
he could remember. Sir G. B. Airy also laid before the Society 
a map of the stars in the neighbourhood of Mars during its next 
opposition in 1S77, and drew attention to the great advantages 
which this opposition -would offer for the determination of the 
solar parallax. — Mr. De la Rue gave an account of the prepara- 
tions that are being made both in France and Austria for the 
cultivation of physical astronomy. At Vienna an observatory is 
in the course of erection outside the city, on an area of some 
fifteen or seventeen acres. A central dome is being erected of 
42 feet in diameter, which is to hold a 27-inch refractor, by 
Grubb, of Dublin. — Prof. Pritchard gave an account of the new 
Physical Observatory at Oxford, and of the mounting of the 
12:1 inch refractor by Grubb, which has recently been bought by 
the Universiiy. — Lord Lindsav read a note on the progress of 
the reduction of his observations of the transit of Venus ; and 
Mr. Bidder exhibited at the meeting and described an observing 
chair of simple and inexpensive construction. 

Physical Society, Nov. 13. — Prox. Gladstone, F.R.S., 
president, in the chair. — The President stated that since the 
last meeting of the Society, Prof. Everett’s important work on 
the Centimetre-Gramme-Second System of Units had been 
published by the Society. The book is based on the recom- 
mendations of a committee of the British Association, and con- 
sists of a collection of physical data concisely presented on the 
above system, a complete account being added of the theory of 
units. — Dr. Stone then read a paper on Thermopiles. He has 
recently been engaged in some experiments wdth a view to ascer- 
tain the best alloy for use in thermopiles. The thermo-electric 
power of a metal or alloy appears to be quite unconnected v-ith 
its power for conducting heat or electricity, or w ith its vcltaic 
relation to other metals, neither does it appear 10 have any rela- 
tion to specific gravities or atomic weiglits. The thermopiles 
employed were of a form slightly modified from that employed 
by Pouillet in his demonstration of Ohm’s law. Alloys are 
frequently more powerful than elementary metals, thus : 2 parts 
antimony and i part zinc have a negative power represented by 
2270, while that of antimony is 6*96 or 9 ’43, and of zinc is 
0’2. A strange exception, however, is that of bismuth and tin, 
for while the power of bismuth is + 35 ’S, when the two metals 
are alloyed in the proportion of 12 to i, the power becomes 
— 13 '67. Dr. Stone first used a couple consisting of iron and 
rich German silver (that is, rich in nickel). This -was charac- 
terised by great steadiness, but the electromotive force produced 
by moderate differences of temperature was not great. He then 
used Marcus’s negative alloy, consisting of 12 parts antimony, 
5 of zinc, and i of bismuth, but the crystalline nature and con- 
sequent brittleness of this mixture were found to be great objec- 
tions to its practical use. It occurred to Dr. Stone that the 
addition of arsenic might diminish the brittleness without injur- 
ing the thermo-electric power, and on trial it was found that an 
alloy of zinc, antimony, and arsenic, with a little tin, formed a 
much less brittle mass than Marcus metal, with quite as great or 
greater thermo-electric power. A set of twelve couples of this 
alloy and German silver was exhibited . The electromotive forces 
of this set and of a similar one of twelve iron and German silver 
couples were determined by Mr. W. J. Wilson, and found to be, 
for one alloy and German silver couple with difference of tem- 
perature of So*^ C., Yw 2, Daniell’s cell. The electromotive 
force of one couple of the iron and German silver set was 
of a Daniell’s cell. The ordinary method of applying heat by 
a trough of hot water is objectionable, for the -w’-ater short-circuits 
some of the current. This is evident from the fact that if oil 
heated to the same temperature be substituted, a considerably 
greater deflection is obtained. Another method suggested by 
the author, which would tend to economy, is to allow petroleum 
to volatilise in ^the neighbourhood of one face of the pile, thus 
chilling it, and to ignite the mixture of air and gas so produced 
at the otlier face. Clamond’s pile, consisting of iron and an 


amount of h-at-fiow. He referre::^ tO the exocrirueiit •\virh a tangle 
of fine platinum wire, by which it is fount] trat it either end of the 
■wire be healed, a current flows towards the tangle, and tin's 
lakes place however -well the tangle nvy be annealed. Dr. 
Guthrie suggested that the great ellect which alloying one metal 
slightly with another has on its position iu the thermo-electric 
series may perhaps be connected with its change in conducting 
pov’cr for heat. — jMr. "Walenn refeiTed to experiments which he 
made some years since on thermopiles when used at high tempera- 
tures. The most powerful cun-ents were obtained wdtli a couple in 
■which amalgamated copper was employed, but the power was 
soon lost in consequence of the volatilisation of the mercury. 
Subsequently he employed wires of wrought ironand Gei man silver, 
and although the remits were not specially remarkable at mode- 
rately high temperatuies, the power became great when the connec- 
tions ■were raised to a red heat. — Prof. Foster called attention to 
Matthiessen’s table of the electric conductivities of metals and 
alloys in relation to the use of the latter in the: mcpiles. The 
fact shown by Mat thiessen that the conductivities of alloys are 
gi eally influenced by charges of temperature, will probably, he 
considens, be found to have some connection with their thermo- 
electric action. He also mentioned, as a fact which should be 
remembered when considering the construction of thermopiles, 
that the presence of minute traces of impurity completely changes 
the electric conductivity of a metal. 

Anthropological Institute, Nov. 9. — CoL A. Lane-Fox, 
president, in the chair. — hlajorT. F.Wisdcn was elected a mem- 
ber. — Mr. Francis Gallon, F.R.S. , read the fcdlovring papers: — 

“ Heredity in Twins.” On comparing the number of twins found 
among the uncles and aunts of twdns wdlli those found in similar 
classes of society generally, it appears that twin-bearing is 
hereditary, in so far that there is an excess per cent, of three 
individuals of twin birth in the former group. It further appears 
that the male and female lines contribute t!:e tu in-bearing ten- 
dency in identical proportiems. The lamilies are veiy large in 
which twins are born ; even those of their parouts average nearly 
seven persons, but the twins thenrselves appear neither to raa'.iy fo 
frequently nor to be so prolific as other pevions. However, the 
common belief that both twins are in no caseferdk: is quiie 
untrue. — “ ATheoiy of Heredity.” Starting ■with tlie generally 
admitted view drat the body consists of a 11 uititude ot organic 
units, each of which is to a certain degree independent of the 
rest, and with certain postulates which that view implicitly 
recognises, there exists a firm basis on which to e.stablish a theory 
ol heredity. By these and their necessary consequences, the 
object of double parentage, and therefore of sex, ■w'as first ex- 
plained by the likeness and dissimilarities observed between 
brothers and sisters, and the still more remarkable similaritie.s 
and contrasts bet-ween twins of the same fcx, were then ac- 
counted for. It was argued that the germs wdiich w’ere selected 
for development into the bodily structure had very small influ- 
ence in an hereditary point of view, but it wa.s those germs that 
w^ere never developed but remained latent, that were the real 
origin of the sexual element ; by this hypothesis the almost com- 
plete non-transmission of acquired naociification was explained; 
also the occasional fact that strongly marked characteristics in 
the parents were sometimes barely transmissible, and again that 
of certain diseases skipping alternate generations. It was further 
supposed, in the successive segregations and segmentations of the 
earliest germinal matter, that the divisions were never precise, 
and therefore that alien germs were ultimately included in each 
structure ; thus latent germs of all kinds became distributed over 
all parts of the body. This accounted for much that Mr. 
Darwin’s theory of Pangenesis over-accounted for, and was free 
frem objections raised against the latter. The assumed evidence 
that structural changes under modified conditions of life reacted 
on the sexual elements ■was then discussed, and it was pointed 
out that much that had the appearance of heredity ■was not so in 
fact, but was due to changes of the sexual elements coHateiJaHy’ 
■with the structural ones. A modification of Pangenesis was 
adopted, as a subsidiary part of the main theoij, to account for 
the occasional and limited transmission of acquired mo(Mcation. 
The precise character of the relationship that co^m^ts the off- 
spring with the parents was then defined.— Mr. F. W. Rudler, 
F.G.S,, read a report on the Depariraenfe of Anthropology at 
the Bristol meeting of the British Assomtaon; 




Institution of Civil Engineers, Nov. 9. — Mr. Thos. E. 
Harrison, president, in the chair.— The paper read was on the 
IManora Breakwater, Kiirrachee, by Mr. William Henry Price. 

Came RIDGE 

Philosophical Society, Nov. i. — ISlr. Pearson read a paper 
on Aristotle’s notion of “Right-Handedness;’’ and added 
some remarks on a theory of his own on the subject. 

Boston 

Natural History Society, May 5. — This was the Annual 
Meeting, when Prof. Hyatt, the CusLodiin, presented liis report, 
in which he described the condition of the numerous collections 
belonging to the Society. The following papers were read : — 
On some of the habits of the Blind Crawnsh { CamkinispdUncidus)^ 
and the reproduction of lost parts, hy F. W. Putnam. — Synopsis 
of the Odonata of America, by Dr. il. A. Idagen. 

Paris 

Academy of Sciences, Nov. S. — ]\I. Fremy in the chair. 
The following papers were read : — Discovery of two small new 
yjlaiiets, at the Observatory of Paris, by IMM. 1‘aul and Prosper 
Ileiiiy, by IM. Leverrier. — Memoir on measurement of the 
affinities in tlie reaction of two solutions on one another, taking 
as bases the electromotive forces, by INI. Becqiiercl. — Oii the 
alcohols which accompany vinic alcohol, by M. Is. Pierre. — On 
the exhaustion of the soil by apple-trees, by M. Is. Pierre. He 
estimates that an annual supply of about So kilogramme.s of 
manu; e would be lequired for a single tree, to maintain the 01 igiral 
fertility of the ground. — Ohservations by M. P. Thenard on M. 
Pierre’s communication. — M. de Lesseps presented the second 
volume of his work on the ITistory of the Suez Canal. — On the 
separation of mixed liquids and on new maximum and minimum 
theimomeiers, by M. Duclau.x, It is always posdble to begin 
wi'.h a mixture (at a given temperature) such that on lowering 
the lemperaiure very little (much less than the tenta cf a 
degree), it divides into two la}er3 of equal volume ; eg*, a mix- 
tuic or 15 c.c. amylx alcohol, 20 c.c. orainary alcolud, and 
33 y c.c. water, at 20’. The thermometers on this principle are 
easily made, cheap, solid, and resistant to shocks and pressure, 
thoug!', of course, a special mixiure is required for each — Kute 
on the determination of cafeine, and the solubility of this sub- 
stance, by Dvf. Commaille. — On a process for separating clioles- 
terine from fatty ma'ters, by M. Cumraaille. — On the various 
modes of structure of eruptive rocks, studied with the micro- 
scope, by 1\I. ISIiciiel Levy. — Researches on the inversion of 
cane-sugar by acids and salt?, by M. Plenry. — Comparison of 
mU'.olar excitations cf the same sign, positive ur negative : 
inlluence of increase of the current on the value of these excita- 
tions, by ?<I. Chauveaii. In medical use of clecLriciy, he finds 
that to manage t:ie current with regularity, unipolar' excitation 
snould be used with the po.sitive pole tor motor, and with the 
negaiiv'e for sensitive, nerves.— On the ar, atomy and Irlstology of 
Lucernaria, by M. de Korstneff.— Treatment, witli sulplio- 
carbonates, of the spot which indicated the appearance of Phyl- 
loxera at Vilhe-Morgon, by M. Duclaux. — On electro-capillary 
currents produced by mineral caustics, by M. Onimus. — On the 
influence of acids on coagulation of blood, by Ore. Neither 
acids nor alcohol coagulate albumen when iryected directly into 
the^ circulation ; and most substances insoluble in water, but 
which cease to be so in presence of acids and of alcohol, may be 
injected vdthout causing coagulation, after being submitted to 
the action of these. 

Oeneta 

Society of Physics and Natural History, Oct. y.—Prof. 
Alfred Gautier gave an account of the meteorological observa- 
tions made in Labrador by the Moravian missionaries at various 
stetions in that northern region. The first notice, published by 
him in June iSyo {Archives des Sciejices, tome xxxviii. p. 132), 
referred to the first documents of that kind sent by the mis- 
sionaries from 1778 to 17S0, and pubHshed in the Phil. Trans., 
vols. 69 and yx ; then a second series, made from 1S4.1 to 1S43, 
contained in the Annales of M. Lamont, of Munich. A new 
series of observations has been undertaken since 1S67, bv means 
of thermometers sent from Geneva by M. Gautier, and it has 
^en continue i more or less regularly by the missionaries. 
Results have been received from four stations ; that of Hopedale, 
from 1S6S to 1S74 ; Zoar, for one year, from Sept. 1S70 to Sepb 
' iSyi ; tiiat of Hebron, from Sept. 1S69 August 1S70 Rama, 
norilierly, from July 1S72 to June 1874. Hopedale is 
f 55“ 39' lat. The annual means of temperature in 


I Centigrade degrees, drawn from three observations daily, made 
i at 7 A.M., 12 noon, and 7 i\M., are as follows : — 

I December 1S6S to November 1S69 - 3°*04 

1S69 „ „ 1S70 - 3“-42 

1870 „ „ JS71 - 2-83 

1S71 „ „ 1872 - 2°*32 

1^72 ,, ,, 1^73 ■" 3”‘^3 

I The mean of five years is thus — Compared with the 

I mean of Edinburgh (in an even more northerly lat., 55’ 57'), 
j which is about S'^'4, it indicates the enormous difference existing 
I between the temperatures of corresponding latitudes on the 
i western coast and in the eastern regions of the North Atlantic. 
; The mean of the seasons at Hopedale deduced from the collec- 
tive ob:?ervations is as follows: Winter, - iS'^'O ; spring, -■ 5'^ ’5 ; 
summer, 9“’0; aummn, The minimum temperature in 

winter is from —26'" to —36^" below zero. The absolute minima 
observed have been — 3S " on Feb. 3, 1S70, and - 39'" on 
Feb. 2, 1S73 ; on March i, 1S74, -35'^ was observed. In July 
and August tUere was not much frost, and vegetation prospcrcLl. 
j The tlAnnomcler rose lo 29'^ and even 30“, which il 

j reaciied 0-1 July 26, 1871. The daily variations resulting from 
live yeaio’ observations rose in the mean to 4^ '49- Its 

monthly maximum was 6 "6 in June 1873, and its niininium i°‘4 
in November 1S69. Il is accidentally sometimes much more 
consideraole. The most notable instance was on Oct. 11, 1871, 
when the thermometer, which indicated -4° '2 at 7 A.M., sank at 
7 p.:.[. to -27°. The baiometric observations made at Hopedale 
present inconsiderable variations. In the neighbouring districts 
these variations being often very sudden and very extended, it 
may be asked if the instruments used are in a satisfactory condi* 
ton. Since the lieights reached vary between 29 and 30.|r 
English inches, it may be presumed that the tube is quite 

free from air ? This is a point desciviiig a special inquiry. 

From the three daily obsc?rvaacns made at the station oi Zoar 
j from September 1S70 to August 1871, maybe deduced a mean 
I annual temperature of “2'’2(3. Zoar is situated 111 about 50® of 
I N. lat. At Hebron two daily obscrva'ii>iis at 7 a.m. and 2 r.Jh. 



during i.ae year, from Scpleinbei' 1S69 to August 1870, give a 
mean of -3^ '6. The latitude is about 58’ 20'.. Tiie two pre- 
vious years gave an annual mean of - 4'" *5, and besides former 
observatiuns in 1841-2, a mean of -'5“'3. Finally, at Rama, 
sitmated in about 60’ N. lat., the annual mean in 1872-3 was 
about 
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THE OXFORD BOTANIC GARDEN 

E veryone who knows Oxford remembers the 
quaint old Botanic Garden by Magdalen Bridge 
at the foot of the High Street. Nearly two centuries and 
a half have passed since St. James's Day, 1632, when the 
Vice-Chancellor and the authorities of the University 
w^alked in procession from St. Mary'^s Church to lay the 
foundation of the main gateway afterwards completed by 
Inigo Jones. The expense of this and of the high stone 
walls which surround the garden and protect it fiom the 
wind exceeded 5,ccc/., a large sum even in those days, 
but wdiich was provided by the munificence of Lord 
Danby, who afterwards bequeathed some property as an 
endowment. 

The Oxford Botanic Garden is the oldest in Britain, 
and there are but two or three of earlier date in other 
countries. The space of this article' would be insufficient 
to do justice to the place which belongs to it and to its 
successive professors in English scientific history. A few 
only of its traditions will be enough to show that it has 
always been a place for study as well as for instruction. 
Evelyn visited it in 1654, when “the sensitive plant 
■was shown as a great wonder.” Twenty years after 
(1676) Sir Thomas hlillington, the Savilian Professor, first 
divined the fundamental fact of sexual reproduction in 
flowering plants. Five years later (1681) Bobart, “over- 
seer of the physick gardens,” experimentally demon- 
strated the function of pollen. At the beginning of the 
eighteenth century the Oxford Botanic Garden solved 
another great problem. Although Ferns bear no flowers, 
the world shared the opinion of Columna that they must 
have flow’er-produced seeds, because, amongst other 
reasons, “ the book of Genesis said nothing about 
plants being destitute of them.” Fern seed then came 
to be regarded as existent although invisible, and then by 
a not unusual transition as the cause of invisibility in its 
possessors. Morison (1715) disposed of these fancies by 
demonstrating that the asexual spores of Ferns were 
actually their means of reproduction. In 1736 the garden 
— then under the charge of Dillenius, the editor of the 
third edition of Ray's “ Synopsis,” and the author of the 
“ Historia Muscorum ” — was visited by Linnaeus. Here 
he resided for some weeks, and many particulars have 
come down to us of discussions amongst the living plants^ 
in which he endeavoured to convert Dillenius to his newly 
published Sexual System. Passing over Sibthorp and his 
splendid work on the Botany of Greece, it must not be 
forgotten that in the Oxford Botanic Garden Daubeny 
anticipated Draper in demonstrating (1836) that the light 
belonging to the red end of the spectrum is most effectual 
in promoting the evolution of oxygen by plants. There 
is something perhaps characteristic of the habits of forty 
years ago in his using port wine as one of his absorptive 
media. 

It might be supposed that a place so venerable in its 
aspect, so interesting in its traditions, would be a source 
of some pride to the members of an ancient University, 
and that they would be anxious to give it the needful sup- 
port to enable it to be as useful now as it has been in the 
past. Unhappily, the facts show the reverse of this. 
VoL. xni.~ No, 317 i 


Notwithstanding the efforts of the present professor, the 
garden and its buildings have been for some time allowed 
by the University to sink into neglect, and it is now pro- 
posed — mainly at the instance of the Regius Professor of 
Medicine — to abandon the site altogether and create anew 
garden in the modern suburb of Oxford and in the vicinity 
of the New Museum. 

It will, of course, be assumed by all who are unac- 
quainted with the real state of the case that the present 
site is quite unfitted for its purpose ; yet there is the very 
highest authority in such matters for saying that the facts 
are all the other way, and the Professor of Botany strongly 
opposes the removal. Soil and situation are all that can 
be desired, and far better than can be obtained in the 
“ Parks,” where the soil is poor and the ground is wind- 
swept. A moderate outlay compared with that which 
removal would entail would make the present garden an 
all but ideal establishment for the prosecution of every 
branch of modern botanical research, while, if half a mile 
distant from the professorial suburb, it is on the other 
hand ready of access to most of the colleges, where under- 
graduates reside. 

The argument used in favour of the removal is the ad- 
visability of bringing together all the scientific institutions 
of the University. In pursuance of this policy an astronomi- 
cal observatory has also been built in the Parks at consider- 
able cost, although Oxford already possessed in the Rad' 
cliffe Observatory an institution of this kind. If it were 
profitable for students to rush in hot haste from astrono- 
mical instruction to the lectures of the Botany Professor, 
such a juxtaposition might be desirable. But this sort of 
omnivorous study is a thing to be discouraged. In the 
present state of science an hour now and again spent in 
a professor’s lecture-room is of the slenderest value. 
Oral teaching must be supplemented by workroom study, 
and if Botany in its modern aspects is to be effectively 
studied in Oxfi’rd at all, students must be encouraged to 
give to it considerable portions of “whole days rather than 
a mere sporadic attendance. This demand for centralis- 
ation does not make itself felt in the other studies of the 
University, and as regards proximity to the Radcliffe 
Library, the Botanic Garden already has a fair library of 
its own. 

If the truth must be spoken, this unhappy scheme is 
one more phase of the feverish cesthetic activity which 
in modern Oxford seems to have taken the place of en- 
thusiasm for learning. This is not the place to criticise 
the New Museum erected at vast cost for the scientific 
studies of the University, but we may challenge any im- 
partial man of science to stand before that fanciful build- 
ing, half municipal, half monastic in its aspect, and fail 
to see that it bears the impress of the fleeting artistic 
aspirations of a period ratlmr than of the sober .needs of 
scientific study. The same impulse which in building a 
laboratory must needs reproduce the abbot’s kitchen at 
Glastonbury will now, if it have its swing, transform a 
botanic garden into a pleasure ground, in which tbemeeds 
of study must once more be subordinated to ardstio effect, 
and conservatories will be built not so much to' grow 
plants as to show how such things can be coiK^tfucted in 
the neo- Gothic manner. Forming part of the “ Parks,” 
and contiguous to a suburb of viHa, residences, it will 
immediately become a pleasant lounge, and the mem- 

E 



62 


NATURE 


\JSfov. 25, 1875 


bers of the University will of course not be satisfied 
unless the time of the gardeners is pretty fully occu- 
pied wiih decorative floriculture. Comparing such a 
prospect with the old Garden, one turns to a place whose 
trim extent is ample for purposes of study, whose old- 
fashicned aspect is pleasing to the eye without much 
need of bedding out,” and which is supplied with sub- 
stantial buildings well adapted for library, herbarium, 
laboratory, and museum, or which might be made so at 
comparatively little expense. It is true that the green- 
houses are dilapidated and antiquated, but they could be 
reconstructed against one of the old walls, and this at a 
much less cost than they could be erected in the “ Parks.” 

The hammer and the chisel resound throughout Oxford. 
The great court of Christ Church is to be surrounded 
with useless cloisters. The University Church, having 
been restored thirty years ago, is to be re-restored in a 
more critical manner. The beautiful old library of the 
Bodleian is in no small peril. The secret of all this is 
easy to read. A new distribution of the funds of the 
University and colleges is believed to be imminent. From 
one point of view it is desirable that these should be 
husbanded to the last penny, in order that new endow- 
ments for study and research may be adequate and com- 
prehensive. From the other point of view it is only desired 
at Oxford stare supra antiquas 'vias^ and the money must 
be got rid of before the time of redistribution arrives. 
Oxford, alas !—and those who regard her most lament it 
most — has grown careless that her life should pulsate with 
the life outside her. "What new word in science ever now 
resounds from Oxford laboratories ? Her energies seem 
lulled in the lethargy of a fastidious, almost feminine, 
culture. Her professors cannot be denied the possession 
of capacity and laboriousness, yet if perchance any new 
teacher is summoned from without to join their number, 
his friends lament him as one who has fallen away into 
an intellectual Capua. 

To examine is the crown as to be examined is the com- 
mencement of an Oxford career. And those who are 
content that this should be the Universities ‘‘measure of 
sufficiency” are only careful that buildings and appliances 
ancillary to examinations and studies preparatory for 
them should he after the newest fashion in taste and fitted 
to excite the admiration of relatives who visit Oxford at 
Commemoration-time. No one doubts that examinations 
are useful, and in Oxford, at least, no one will deny that 
hir. Ruskin has not written on architecture in vain. But 
Oxford will not satisfy the hopes of those who look to its 
treasuries for things new as well as things old, till she has 
learnt to look upon examinations as by no means a suffi- 
cient raison d'Hre^ and the wisdom of spending as little 
as possible upon the decoration, and as much as possible 
upon the efficient equipment of her workrooms and labo- 
ratories. 


LOMMEL ON LIGHT 

The Nature of Li^ht^ ’with a General Account of Physical 
Of ties. By Dr, Eugene Lommel, Professor of Physics 
in the University of Erlangen. (London : H. S. King 
and Co., 1^75.) 

T his book foimsthe nineteenth volume of the Interna- 
tional Scientific Series. N early all the volumes have 
passed through more than one edition, and with few 


exceptions the works are of singular merit. They are, 
moreover, issued at so low a price that they cannot fail to 
have largely extended an interest in science and given the 
public a sound acquaintance with the special subjects 
upon which they treat. In the long list of the forth- 
coming volumes of the series, we are glad to find that 
some of the most eminent English and European men of 
science have consented to take a part. 

In the present treatise, Prof. Lommel has given an 
admirable outline of the nature of Light and the laws of 
Optics. Unlike most other writers on this subject, the 
author has, we think wisely, postponed all reference to 
theories of the nature of the light until the laws of reflec- 
tion, refraction, and absorption have been clearly set 
before the reader. Then in the fifteemh chapter Prof. 
Lommel discusses Fresnel’s famous interference experi- 
ment, and leads the reader to see that the undulatory 
theory is the only conclusion that can be satisfactorily 
arrived at. A clear exposition is now given of Huyghens’ 
theory, after which follow several chapters on the diffrac- 
tion and polarisation of light- bearing waves. The reader 
is thus led onwards much in the same way as the science 
itself has unfolded, and this we think is the surest and 
best way of teaching natural knowledge. 

Let us now look a little more closely at the book before 
us. It is evidently a translation, and as such the authoris 
meaning must to some extent suffer, but on the whole 
the translator has done his work fairly well. We regret, 
however, to meet with some inaccuracies in the use of 
terms that ought not to have escaped revision. For 
example, on p. 228 we read ; “ The intensity (or energy) 
of light depends on the livelhiess of the vibrations.” The 
word liveliness, though used less objectionably in other 
parts of the book to express brilliancy, is here most likely 
to mislead the reader. For liveliness one may take to 
mean either extent and vigour or quickness of vibration ; 
if the reader has the foimer meaning uppermost, he has 
of course gained a right conception, but if the latter, an 
erroneous idea is conveyed. The ambiguity of the word 
is fatal to its use in the passage we have quoted. Again, 
on p. 250 the ^Noxdifluids is used when liquids should have 
been employed ; the passage as it stands runs : “ Glowing 
fluids, between the molecules of which the force of cohe- 
sion still acts, exhibit a continuous spectrum.” This, of 
course, is not true of elastic fluids, as gases and vapours. 
The same error we notice also elsewhere, e,g^ on p. 242. 
Again, on p. 261, the translator makes Prof. Lommel say : 
“ When a telescope is used for the purpose of observing 
a diffraction image, it is formed in the focal plane of the 
objective.” What is formed? Surely not the telescope 
Throughout the chapters on diffraction the term “ ele- 
mentary rays and elementary waves” is incessantly 
used ; the more familiar term, “ secondary waves,” is not 
employed ; we think it would have been well to have 
helped the general reader by a reference to the latter 
expression in a footnote or otherwise. 

So likewise we find the term “ fasciculus of rays” every- 
where employed, where it is common for us to use the 
term pencil or« group j it [would have been pleasanter 
to have varied the expression occasionally by the use of 
one or other of its synonyms. On p. 249, “ consistence 
of the chord” hardly expresses with sufficient exactness 
the word ** density ” for which it is used. Freshness 
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of expression is welcome, but not at the expense of 
accuracy. 

Then, again, we wonder what was the object of the 
translator in tacking on to many words their German 
equivalent ; if the meaning were doubtful to him, or 
could not be rendered, that would be all very well ; but 
when a plain man finds in the text the statement that 



Fig. I.— Rt fraction and internal reflection in a raindrop. 

solid bodies are held together '' by a powerful force which 
is termed the force of cohesion (Zusammenhangkraft), he 
is apt to be a little frightened. The translator popibly 
felt that after the insignificance of our English term, it was 
necessary to give a powerful German word to express the 
powerful force. This, however, does not explain the 
occurrence of German expressions elsewhere in brackets. 

These little defects are perhaps incidental to the first 
edition of a translation ; of Prof. Lommel’s work we have 
already expressed our high opinion. The explanations of 
phenomena are extremely clear and precise, and here 
and there appendices furnish elementary mathematical 
reasonings which, though wholly omitted from the text, 
are desirable in some places to give the reader a more 
complete knowledge. The chapters in which the undu- 



Fig. 2. — Spectra of crown and flint glass. 


latory theory is employed to explain the phenomena of 
reflection, refraction, &c., seem to us extremely useful and 
clearly written. Nowhere, in an elementary book, have 
we met with so simple and elegant an explanation of the 
reason why the energy of a vibration is proportional to 
the square of its amplitude as that given by the author 
on pp. 227 and 228. 

Here is a simple experiment to illustrate the formation 
of the rainbow, that we have pot before seep in a text- 
book ; — 


^ “ Upon a glass sphere filled with water and having a 
diameter of four centim. (ij in.), a beam of solar light of 
equal or greater diameter than the sphere is allowed to 
strike horizontally, and there is then seen, upon a large 
screen .f.f, placed in front of the sphere, and per- 
forated in its centre to allow the passage of the incident 
ia>s, arranged concentrically to the aperture and at a 
distance from it which is nearly equal to that of the sphere 
from the screen, a beautifully coloured circle, in fact a 
circular spectrum, the colours of which are arranged con- 
centrically, and in such a manner that the red is outside 
and the violet on the inside. At a still greater distance 
from the centre of the screen a second similar but much 
fainter circle is observed, the colours of which however 
succeeded one another in the inverse order, the red appear- 
ing on the inside, and the \dolet at the outer periphery,’’ 
(p. 122.) 

The different dispersive power of bodies is instructively 
shown by comparing the spectra given by crown and 
flint glass (Fig. 2), wherein it is seen that although the total 
dispersion, that is the length of the spectrum, is exactly 
the same, the mode of dispersion is different. By the 
position of the Fraunhofer lines in the two spectra, it is 
rendered evident that the less refrangible rays are more 
closely approximated in passing through the flint glass, 
whilst the more refrangible are separated further from one 
another than by the crown glass.” (p. 139.) 

The difference in the nature of the dispersion is 
subsequently shown (chapter xviii.) to be caused by 
a difference in the rate of propagation of the various 
undulations when passing through many solids and 
liquids. Hence ‘^the proposition that all kinds of 



Fig. 3 — ^Unusual dispersive {power of Fuchsin. 


light are propagated with equal rapidity, which was 
shown to be true of the free ether of the universe, 
is found to be no longer admissible for the ether 
contained in the interior and occupying the inter- 
stices of the particles of natural substances.” Very 
strikingly is the influence of the nature of the material 
particles on the velocity ofpropagation exhibitedin thosesub- 
stances in whose absorption spectra one ormore very dark 
lines appear. “ If we introduce, for example, an alcoholic 
solution of the aniline colour Tuchsin,’ into a hoUowprism, 
and look through it at a brightly illuminated slit, we 
obtain a spectrum in which blue and violet are less de- 
flected than yellow and red. What is elsewhere the end 
of the spectrum here appears at the commencement ; 
towards the middle it fades, and in the centre the green, 
being absorbed, is absent (Fig. 3). From this behaviour'tlie 
conclusion may be drawn that in ^fuchsin’ the blue and^ 
violet rays are propagated with greater velocity than the 
red and yellow. This phenomenon, which dis- 

covered by Christiansen, and was shown by Kundt to be 
presented by a great number of absorbing substances, 
has been called the anomai^ms 't^j^er^OK of lights 
(p. 244.) ' ■ 
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. The phenomena of absorption are treated very fully in 
this volume. 

A pretty mode is given by the author on p. 177 of 
showing how the absorption bands yielded by a coloured 
body; gradually thicken, but .are not displaced, when 
greater depths of colouring matter are used. “To de- 
monstrate this a number of gelatine discs coloured with 


.-I :h c i) ]■: F a 11 



Fig. 4.— Absorption of colouring: matter of litmus. 


litmus may be used, which are placed between two 
colourless glass plates in a graduated manner. If these 
be placed before the slit, there will be seen in the aperture 
(Fig. 4) the graduated amount of absorption correspond- 
ing to the different thicknesses of the gelatine. In the 
case of the thinnest layer only a thick dark band is seen 
in front of D, whilst the thickest layer only pennits the 
red end of the spectrum to be seen. The appearance of 
this spectrum explains why a layer of litmus gradually 
increasing in thickness first appears whitish, then blue, 
then violet, and finally purple red.” 

The next diagram (Fig. 5) represents the absorption 



spectra given by different bodies, the Fraunhofer lines 
^ing used as convenient standards of reference. The 
,J^^nnost band, r, is the spectrum as modified by trans- 
^ough a solution of permanganate of potash ; 
by';blQod diluted with water is shown in 2, 


the violet end of the spectrum being cut out and two 
broad bands between D and E making their appearance; 
an alkaline solution of chlorophyll gives the absorption 
shown in 3 ; glass coloured blue by cobalt is shown in 4, 
and coloured red by oxide of copper in 5 ; solution of 
bichromate of potash is given in 6, and of ammoniacal 
oxide of copper in 7— these two are seen to transmit com- 
plementary colours, and hence their conjunction cuts off 
the entire spectrum. When the upper half of the screen 
is white and the lower half covered with red paper, the 



Fig. 6. — ^Absorption and fluorescing spectrum of napthalin red. 


effect shown in 9 is obtained. No. 8 shows the absorp- 
tion lines produced by glass containing didymium in 
combination ; to the eye such glass appears colourless, 
but the characteristic bands in the spectrum enable the 
faintest trace of that metal to be detected. Conversely 
by heating the oxide of didymium to incandescence, 
bright lines appear in the spectrum of the emitted light in 
the place of the dark lines. As is well known, the oxides 
of didymium and erbium are rare examples of glowing 
solids giving a linear and not a continuous spectrum. 

Concerning the production of these bright lines, Prof, 
Lommel remarks further on (p. 250) : “ The- vibrations 
which the molecules of solid and fluid [liquid] bodies 
exhibit under the influence of the force of cohesion, do 
not prevent the simultaneous occurrence of those vibra- 
tions within each molecule to which the molecule is 
attuned owing to its chemical composition. As a general 
rule the latter are not visible, because the bright lines 
which correspond to them disappear upon the bright 
background of the continuous spectrum. The charac- 
teristic linear spectrum which discloses to us the che- 
mical quality of a body is much better and more clearly 



Big, 7, — Comparison of prismatic with grating spectrum. 


seen when its molecules, freed from the chains of cohe- 
sion, enter into the gaseous condition,” We ought in 
fact to find the traces of its linear spectrum in a glowing 
liquid ; if, for example, the metal sodium be heated to 
incandescence in nitrogen, the yellow portion of the spec- 
trum should be more pronounced than the remaining 
regions ; and if the glowing liquid metal could slowly pass 
into glowing gas, the extinction of the whole spectrum, 
except the characteristic D lines, should proceed iniper- 
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ceptibly. From the law of continuity this must neces- 
sarily be the case in the transilion of every solid into a 
gas, yet we are not aware of any definite experiments on 
this point. . 

The reciprocity of radiation and absorption is well 
illustrated by a comparison of the fluorescent and absorp- 
tion spectrum of what the translator terms napthalin red ; 
we presume rosaniline is meant. If the solar spectrum 
be projected upon a glass cell containing this liquid, the 
fluorescence exhibited in Fig. 6 (2) is seen. In the upper 
diagram is shown the absorption spectrum obtained by 
transmitting the solar spectrum through the same solution, 
and it will be clearer to the eye than it is in the diagram, 
that the three regions of strong fluorescence are in the 
same position as the three principal absorption bands. 
By employing a solution of proper strength, it will be 
found indeed that “ every dark band in the absorption 
spectrum corresponds to a bright band in the fluorescing 
spectrum.” (p. 190.) 

The last diagram we give shows in an instructive 
manner the irrationality of the dispersion spectrum, by 
a comparison of the normal spectrum yielded by a diffrac- 
tion grating with the ordinary prismatic spectrum (Fig. 7, 
i). The last sentence in chap. 19, referring to this 
diagram, is badly translated, and certainly ought to be 
amended, for as it stands at present it is unintelligible. 

We have said enough to show that Prof. LommeVs 
treatise is a useful contribution to the International Series, 
and is a book that can thoroughly be understood. and 
enjoyed by any intelligent reader who may not have had 
any special scientific training. The familiar chromo- 
lithograph of different spectra which adorns the title-page 
of the volume has by this time lost its novelty and 
become wearisome. No book on chemistry, astronomy^ 
or physics seems to be issued without it. Though the 
spectroscope is a wonderful and powerful instrument, yet 
the prominence of this subject is a little apt to throw 
equally valuable instruments into the background. 

W. F. B. 


DARWTN ON CLIMBING PLANTS 
The Move 7 n£nts a?td Habits of Climbing Plants. By 
Chas. Darwin, M.A., F.R.S., &c. Second Edition, 
revised. With Illustrations. (London : J. Murray, 
1875.) 

T his volume is a reprint of Mr. Darwin’s well-known 
treatise on the habits of climbing plants, published 
in 1865 in the ninth volume of the “Journal of the 
Linnean Society,” with such additions and corrections as 
the progress of knowledge since that time has rendered 
necessary. Although the subject had been investigated 
previously to that time by the German physiologists 
Palm and Von Mohl, it was Mr. Darwin’s publication, 
describing many facts not previously recorded, that first 
introduced the remarkable phenomena connected with it 
to the notice of the general public. The phrase Climbing 
Plant is used by Mr. Darwin as a generic term for all 
those which, provided themselves with but weak stems 
that have no power of standing erect, avail them- 
selves of the assistance of neighbouring plants for the 
purpose of raising their foliage and flowers to a consider- 
able height from the ground. The plants included under 


this head are arranged in four divisions, according to the 
part that is modified in order to subserve this purpose : 
(i) Twining Plants (called in the first edition Spiral 
Twiners), in which the stem is the climbing organ ; (2) 
Leaf- climbers, which climb by the aid of the petiole or 
some other portion of the leaf ; (3) Tendril-bearers, by 
far the most numerous class, which are provided with 
tendrils specially contrived for this purpose ; and (4) 
Hook and root-climbers, which climb by tbe aid of hooks 
on aerial roots, or merely scramble over other plants. In 
all these classes except the last, the mechanical means 
by which the climbing is effected is a sensitiveness and 
power of revolution possessed by the extremity of the 
stem or tendril, or by the petiole. 

The origin of this peculiar power is one of the most 
interesting points of the inquiry. In some cases, as Passi- 
floraceas and Cucurbitace^e, it is possessed by nearly or 
quite every species of the order ; other orders, as Legu- 
minosae, include species belonging to two or three divisions 
of climbers, along with a large number which do not pos- 
sess the power ; while in others, as Compositae, Rubiacese, 
Scrophulariacese, and Liliacese, it belongs to only a very 
few out of a large number of genera. From these facts, 
and the wide separation, on any system of natural classi- 
fication, of the orders which contain climbing plants, Mr. 
Darwin draws the conclusion that “the capacity of 
revolving, on which most climbers depend, is inherent, 
though undeveloped, in almost every plant in the vegetable 
kingdom”— a conclusion which seems to us strongly con- 
firmed by the fact that sensitiveness and a slight power 
of spontaneous motion are possessed by some parts of 
flowers where it is of no use for climbing purposes, as the 
flower- stalks of Mau 7 'andia and B 7 'asslca Napus ; and by 
the remarkable observation of Fritz Miiller — one of the 
most interesting additional notes in the present volume — 
that “the stems, whilst young, of an Alisma and of a 
Lmunf' which do not climb, “ are continually performing 
slight movements to ah points of the compass, like those 
of climbing plants.” 

These observations lead Mr. Darwin to a discussion of 
the nature of the difference between the so-called “ spon- 
taneous ” power of motion of some plants and that pos- 
sessed by animals, which he sums up as follows : — 

“It has often been vaguely asserted that. plants are 
distinguished from animals by not having the power of 
movement. It should rather be said that plants acquire 
and display this power only when it is of some advantage 
to them ; this being of comparatively rare occurrence, as 
they are affixed to the ground, and food is brought to 
them by the air and rain.” 

In the present work Mr. Darwin makes"ample reference 
to the light that has been thrown on the habits and move- 
ments of climbing plants by researches of a later date 
than the publication of the first edition, especially those 
carried out in the Wurzburg Laboratory by De Vries and 
Sachs ; and one of the most important of the additions 
is a paragraph wherein he expresses his partial dissent on 
one point from the conclusions of the last-named' high 
authority. In his “Text-book of Botany,” Sachs attri- 
butes all the movements of tendrils to rapid growth 
on the side opposite to that which becomes fconcave ; 
these movements consisting of revolving nutation, the 
bending to and from the light and in opposition to gravity, 
those caused by touch, and cdntraction, WhSe 



66 


NATURE 


\Nov. 25 , 1875 


conceding this view with regard to all the other causes of 
movement, Mr. Darwin finds a difficulty in accepting it 
as regards movement caused by curvature from a touch, 
or what is ordinarily called sensitiveness. On this point 
he remarks that the movement of Revolving Nutation 
(Sachs^s term for the continuous self-bowing of a whole 
shoot successively to all points of the compass ”) differs 
from that due to touch, in so far that in some cases the 
two powers are acquired by the same tendril at different 
periods of growth j and the sensitive part of the tendril 
does not seem capable of nutation. A more important 
cause of hesitation is the extraordinary rapidity of the 
movement. Mr. Darwin has seen the extremity of a 
tendril of Passiflora gracilis^ after being touched, dis- 
tinctly bend in twenty-five seconds, and often in thirty 
seconds ; and he doubts whether it is possible to believe 
in such rapidity of growth as would account for such 
movement. In reference to this we may simply remark 
that instances are on record of extraordinarily rapid 
growth— -as in the case of the flower-stalk of Vallisneria 
to the extent of half an inch in an hour or more — even 
without any abnormal irritation. 

The student will find in Mr. Darwin^s work a rhiN/ieof 
everything known to the present date on this interesting 
and curious department of Vegetable Physiology. 


Ol/P POOP' SHELF 

Report of the Meteo 7 ‘ological Reporter of the Govcrnmcfit 
of Bengal fori%^\j and Administratioii Report of the 
Meteorological Reporter to the Government of Bengal 
for 1874-75. W. G. Willson, Officiating Meteo- 
rological Reporter. (Calcutta : Bengal Secretarial 
Press, 1875) 

This Report, drawn up by Mr. W. G. Willson, who 
has acted as ofliciating reporter during the absence of 
Mr, Blanford, keeps up the high character of the pre- 
vious reports of this Office It contains not merely the 
dry details w’hich form an integrant part of such reports, 
but also an able discussion cf them both in their prac- 
tical and theoretical bearings. As regards new obser- 
vations, the most important are those from Sibsagar, 
situated in the north-east of the Assam Valley. The 
large barometric oscillation from 10 A.M, to 4 P.M., which 
on the average of the twelve months of 1874 amounted to 
o‘i33 inch, will indicate their high strictly meteorological 
value. The hourly observations of the different instru- 
ments made on four days of each month at a number of 
the stations are a valuable piece of work, and the dis- 
cussion of the results three or four years hence will be 
looked forward to with much interest by meteorologists. 
An admirable feature of these reports are the averages, 
^corrected up to^ date in all instances, which are given 
with the discussion of each meteorological element, thus 
affording the means of an immediate comparison of the 
monthly results with the best averages that can possibly 
be had. Of these averages and comparisons we would 
■direct specif attention to those of the rainfall, which is 
of so great importance in Indian meteorology. Rainfall 
averages for different periods were prepared during the 
past year for the information of the Government of India. 
These have since been further amplified and corrected, 
and the present report gives the average monthly and 
annual rainfall for 146 stations, and incomplete averages 
for some months for other twenty -three stations. An 
example of the practical application of the rainfall dis- 
p^^ons of the Office is given in the report. A forecast 
was called for by the Government from the 
Q&it latter part of July 1874, when considerable 


apprehensions were entertained regarding the prospects 
of the principal rice-crop of the year. A comparison of 
the peculiarities of the rainfall up to the end of July with 
those of past years, and the general similarity of the 
meteorological circumstances with those of 1872, induced 
Mr. Willson to submit the opinion that the rainfall in the 
latter months of the monsoon would turn out as favour- 
able as in 1872, a forecast which fortunately was fully 
realised. 

The inter-relations of the pressure, temperature, winds, 
and rainfall are particularly inquired into, and some of 
the results are of very high importance, of w^hich those 
referring to the weather of January, April, May, and 
June may be specially referred to. From a careful exa- 
mination of the observations, Mr. Willson infers that 
during the hot weather months there is an upper westerly 
current from the heated plains of Northern India blowing 
towards the cooler regions of Assam above the southerly 
winds of the delta ; and that, if this be so, the vapour 
carried from the Bay of Bengal by the southerly winds in 
the hot weather months is mostly diffused upwards and 
thence transferred by the upper westerly current to 
Assam, where it descends, and, meeting the cold north- 
easterly surface winds, its vapour is precipitated in the 
copious rains which tail in Assam in this season. Ac- 
cording to this view, the excessive rainfall of Assam in 
May 1874 is completely accounted for by the very 
unusual strength of the southerly sea wunds over the 
delta in that month ; by the abnormally low surface- 
pressure and high temperature over the plains of Northern 
India, and by the relatively high surface-pressure and low 
temperature over Assam. It will be seen that there is 
here indicated a further development of the important 
practical question of the prediction of the character of 
the coming season. As regards these and many other 
questions of meteorology, still more important obser- 
vations and discussions may be looked for from the 
reports of the new Meteorological Department now being 
organised by Mr. Blanford for the whole of India, in- 
cluding British Burmah and the islands of the Bay. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ 
or to correspond with the writers of rejected manuscripts. 
No notice is iakefi of anonymous communications J\ 

Oceanic Circulation 

I HAVE, at Prof. Thorpe’s suggestion (vol. xii. p. 514), com- 
pared the results obtained by the use of Prof. Hubbard’s Table of 
the expansion of sea-water with that obtained from Mimcke’s, and 
find them almost identical. Both give 2 feet 6 inches as the amount 
by which the expansion of Column B * (Ia^ 23'^ N.) exceeds that 
of the Equatorial Column. Muncke’s- Table gives 3 feet 6 inches 
as the amount by which Column A (lat. 38® N, ) exceeds that of 
the equatorial, while, according to Prof. Hubbard’s Table, it is 
3 feet 4 inches, being a difference of only 2 inches. 

Dr. Carpenter objects t to my result on the ground that I 
have omitted the consideration of the inferior salinity of the 
equatorial column. Had I taken this into account, he thinks I 
would have found that it makes a difference in the opposite 
direction of about i foot in 1,026, which would more than neu- 
tralise the whole 35 feet of slope derived from temperature. I 
do not know upon what grounds he believes that the differ- 
ence m sali'iiiy is so great between the equatorial and Atlantic 
columns. Certainly the researches of the Challen^^cr Expcditnn 
do not warrant any such conclusion. It is true that there is an 
excess of salinity m the surface-water of the North Atlantic, but 
it does not extend to any great depth. This superior salinity of 
the warin u per stratum of the North Atlantic, it may be observed, 
is an ai.ditioiial evidence that the wate'* is of Gulf-stream origin. 

* Columns A, B, and C refer to Dr. Carpenter’s section as given in my 
paper on the “Crucial Test" argument, read before the British Association 
at Bristol, and published m full in Philosophical Magazine for September. 
A refers to North Atlantic column in lat. 38°, B to coiuoin in lat, and 
C to equatorial column. 

\ See Nature, voI xiL p. 533, 
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Thi'ougli the kindness of the Hydrographer of the Admiralty, 
I have been favoured with all the observations made in the 
Challenger of the specific gravities of the Atlantic at intermediate 
depths between surface and bottom. From these observations it 
will be seen that there is scarcely any sensible difference between 
the mean specific gravity of the equatorial and the two Atlantic 
columns. 

The following Table shows the mean specific gravities of the 
three columns : — 
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The mean specific gravity of the equatorial column as proved 
by the two soundings III. and IV. in the Table is 1*026202 j 
and 1*026211 of sounding I. of the Table may be regarded as 
the mean specific gravity of the North Atlantic Column A, for 
the observations were made at a place on the same latitude, and 
only about two degrees to the east of that column. Conse- 
quently the specific gravity of Column A exceeds that of the 
equatorial by only '000009, a quantity which does not amount 
to one inch in 1,500 fathoms ! Sounding No. II. of the Table, 
made at a place a few degrees to the east of Column B of the 
section, gives 1-02623, v'hich may be regarded as the mean 
specific gravity of that column, and the more so as another 
sounding made in this region gives identically the same mean 
value. The difference between the Equatorial Column and 
Atlantic Column B in lat. 23^ N. therefore amounts to only 
‘00002S, or 3 inches in 1,5^ fathoms. It must of course be 
observed that as the specific gravities in the table are not taken 
at equal intervals the mean of ihe figures does not represent the 
mean specific gravity of a column. The number of fathoms 
represented by each separate value must be taken into account in 
determining the mean value of a column. 

My result is, therefore, not materially affected, even after I 
have thus taken into account difftrence of salinity, and computed 
the amount of expansion according to Prof. Hubbard’s Table. 
The surface of the North Atlantic in lat. 38^ to be in static equi- 
librium must be 3 feet 3 inches above that of the equator, and in 
lat 23”, 2 feet 3 inches above it. 

It IS perfectly true that according to the gra-vitation theory 
the ocean is never in a state of static equilibrium, but it must 
be observed that as the sui face-flow according to this theory is 
from the equator polewards, it is the equatorial column that is 
kept constantly belo v the level necessary to static equilibrium ; 
hence, were I to make allowance for want of static equiliorium, 
I should make the slope greater than 3 feet 6 inches. Dr. Car- 
penter’s objection that the force of my argument rests on the 
assumption that the sea is in equilibrium is based on a misappre- 
hension of the problem, for in reality, by not making allowance 
for want of equilibrium, I give his theory an advantage which it 
does not deserve. Were the surface-flow from the North Atlantic 
to the equator, there would then be some force in his objection, 
for by lea-ving out of account want of equilibrium I would be 
making the slope greater than it should be. Dr. Carpenter 
states that his objection met the approval of General Strachey 


and Sh William Thomson at the British Association meeting. 
If it did, it shows that they must either have misapprehended my 
argument or his objection to it. 

I have again to remind Dr. Carpenter that ‘Sdscosity” can 
have nothing to do with the question at issue. The water has 
to flow up the ‘‘gradient,” and that by means of gravity. This 
is mechanically impossible, whether water be viscous or not. 

It is needless to quote the opinions of Eenz, Arago, and 
Pouillet. They were not in possession of sufficient data to 
enable them to determine the question -svdth certainty. The 
question, be it observed, is not ‘ ‘ Can difference of temperature 
produce circulation ? ” Everyone will admit that were there no 
other agencies at work but equatorial heat and polar cold, a dif- 
ference of temperature would soon arise which would induce and 
sustain a system of circulation ; but this condition of things is 
prevented by the equatorial waters being swept away by the 
winds as rapidly as they are heated. I submit that I have proved 
that this is the case in reference to the Atlantic. If I am wrong, 
let it be shown where my error lies. James Croll 

Edinburgh, Nov. 10 


Refraction of Eight and Sound through the Atmosphere 

There is in Upper Thibet a plateau called the “ Kyan Chu 
Plain,” on which phenomena of mirage are frequently seen. 
The plain is at a height varying from 15,000 to 16,000 feet. A 
cold wind comes down from the surrounding mountains, wMle 
an exceedingly hot sun heats the ground. While marching 
through this plain on Aug. 19 I saw the mirage in perfection. 
A mountain in front of us, at a distance of about five miles, 
appeared to be situated on the border of a lake of a deep and 
rich blue. A shepherd with a flojk of sheep seemed to wade 
through the water, and the reflection of each sheep was most 
distinct and sharp. The effect was so complete that one of my 
companions proposed to leave the pool of water at the side of 
which we had encamped for breakfast, in order to go to the 
borders of the lake. 

I measured the temperature of the air at various heights from 
the ground. The fo loving readings were obtained : — 


Height above ground. 

5 leet ^ ... 
4 inches 
I inch 


Dry Bulb. 
49 " 
5 f 
56° 


Wet Bulb. 

32" 

3S" 

39 " 


The gro.ml at that place was stony, and no accurate measure- 
ment of its temperature could be taken. A few miles further on, 
however, a sandy ground was lound to have a temperature of go'^. 

The difference between the temperature of the ground and 
that of the air was painfully striking to me, as, owing to blisters, 
I bad to walk witn hire feet. My feet felt burning hot, while 
the remainder of the body was unpleasantly cold. The mirage 
was seen in its greatest perfection at about 9 o’clock A.M. 

Such a condition of the atmosphere must, according to Prof. 
Reynolds, prevent any sound from being heard at a great distance, 
owing to its refraction up wards. Such was really the case. A 
lifle fired by the above-mentioned companion at a short distance 
remained almost unheard. 

With regard to the question whether our better hearing at 
night is due to the absence of disturbing noises, or to the cause 
s^jggested by Prof. Reynolds, I wish to remark that the Upper 
liimalayas are particularly free from any disturbing noises, yet 
the increase in our power of hearing at night is most marked. 

Sunnyside, Upper Avenue ARTHUR SCHUSTER 

Road, N.W., Nov. 20 


Evidences of Ancient Glacier Action in Central France 

Having r.-ad with much interest Dr, Hooker’s contribution to 
Nature on “ Evidences of Ancient Glaciers in Central France,” 
I am tempted to send you a few remarks which mav interest 
those who look out for glacial phenomena wherever ^ey travel.. 

Wiien travelling in Auvergne with Sir William GuUe in 
we unfortunately missed the transported erratics in the Tranteine 
Valley, described by Dr. Hooker. We saw, however, examples 
oi what we believed to be ice-borne erratics, on more tha^ one 
occasion, and consulted M. Lecoq on the subject at his residence 
at Clermont Ferrand. He had observed, travel!^ boulders m 
certain localities, but, as mentioned in the note-book of Sir 
William Guise, “attributed to transport bjr sBjOW many of the 
effects generally assigned to glacial 

I -would also ask attention to wHch appears to me oi 

considerable interest with totfifi hge of the most modam 
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of tlie lava currents of Auvergne. M. Lecoq had in his museum 
some fossil remains of the Marmot, the Mammoth, and the 
tichorhine Rhinoceros, and he distinctly told us that these relics 
of northern mammalia, which geologists are accustomed to 
associate with glacial times, W'ere mostly found in cracks and 
fissures in the lava-streams near Clermont Ferrand. From this 
it would appear that the latest lava streams of Auvergne had be- 
come cold, consolidated, and fissured before the introduction of 
the bones and teeth of the northern quadrupeds into the fissures. 

But if this prove to be true, on further investigation, I do not 
wish to imply that there have been no volcanic eruptions in 
Central France since the last outpour of lava currents, or the 
days of the Mammoth. On the contrary, I think the evidence 
is the other way. I have just returned from a visit to the extinct 
volcanos of the Haute Loire and the Ardeche, where I was 
accompanied by my friends Sir William Guise, Capt. Price, and 
Mr. Lucy ; and I believe there is evidence of a certain amount 
of volcanic action in the Ardeche since the outpouring of the 
later lava-streams. There are outbursts of volcanic ash and 
scoriae which form what are termed “ chimneys,’’ and which are 
blown right through the most recent lava-currents. Both near 
Montpezat, so admirably depicted by Mr. Scrope, and near the 
bridge at La Beaume, there are outbursts and eruptions through 
the basalts, which dislocate and throw off the basaltic columns. 
It is not improbable that some of these attempts at forming: a 
volcano happened in the Ardeche during the fifth century, when 
the Archbishop of Vienne, Alcimus Avitus, in his homily on the 

Rogation Days,” speaks of “ frequent shocks of earthquakes,” ■ 
and “fires often bluing,” and “ piled up mounds of ashes.” 
Gregory of Tours also speaks of stags and wolves wandering 
about Vienne. These wild animals may have been driven from 
the forests of the Ardeche, by these last volcanic eruptions, as far 
as Vienne. W. S. Symokds 


Communication of Information among Bees 

Some two or three years ago a swarm of bees entered a very 
small hole under the slates near the eaves of the roof of my 
house in the Highlands, and established themselves for the sum- 
mer but died out in the subsequent winter. I infer that there 
were no survivors among the bees to remember the circumstance 
(see Appendix to Kirby and Spence’s “ Entomology”) and to 
account in any degree for what occurred this summer. 

The house is of four stories, and stands in the garden, in which, 
about fiity yards from the house, on the other side of a hedge, are 
my beehives. For a few days, during which there were the usual 
indications of swarming being imminent in one of the hives, a great 
many bees found their way into the lower rooms of the house ; there 
was a constant hum of bees in one of the chimneys, at the top of 
which there w^as always a group flying about. The top of this 
chimney is about thirty feet horizontally from the settlement of 
the old swarm, and fifteen feet above it ; there -was also occa- 
rionally a cluster of bees on thereof of a “semi-detached” 
lower building (the kitchen) on the other side of the house from 
the old settlement, but as far as we saw no bees visited the old 
settlement, and nothing indicated any intention of the swarm to 
go there, though we expected it to make for the house and pro- 
bably for the chimney I have mentioned. In due time the 
swarm came off and rose unusually high, and I immediately 
made some smoke in the chimney to prevent their entering it. 
Presently the swarm settled on a low apple-tree and was snugly 
hived in the usual way in a straw “skep” about noon. Next 
day, however, about ro A.M., the swarm left its “skep” and 
made for the old settlement without any hesitation, and there 
they established themselves in spite of all we could do. 

Of course the whole proceedings may have been disconnected, 
but the impression left on my mind was that the queen, or her 
counsellors, had previously “prospected,” and resolved to go to 
the old settlement as an eligible “ location,” and that the common 
bees learned somehow that “the house” was to he their destina- 
tion, but that some of them fancied the chimney, others the roof 
of the Idtchen, and others wandered vaguely in at various open 
windows, while the queen knew exactly where she wanted to go, 
but got confused the first day. 

The manner in;which the bees learned that the house was to be 
their destination may have been that the queen in her investiga- 
tions had left strong traces of herelf at the chimney and on the 
roof of the kitchen, which attracted the bees to these places, and 
a general odour of royalty about the house which induced the 
bees to come in at the w^indows ; but it may have been that there 
was some “talk” in the hive about it. In connection with 


Sir John Lubbock’s papers, the incidents may be worth your 
notice. 

There has also been some question as to the distance bees go 
in search of “pasture.” It may be worth noting that at Arisaig 
House, I am told, bees are to be found in the peach-house every 
spring at the time of the blossom, while, so far as I can leani, 
there are no hives within ten miles but my own, which are 
separated from it by an arm of the sea (Loch Ailort), a mile 
wide with islands, and a second arm of the sea (Loch-na-Nuadh), 
two miles wide without islands, the whole distance being about 
four miles from the hives to the peach-house. 

University of Glasgow, Nov. 13 Hugh Blackburn 

A New Palmistry 

I HAVE lately consulted two standard works upon the pro- 
portions of the human figure to which Prof. Ecker does not 
refer in the suggestive paper of which I gave an abstract in 
Nature (voL xih. p. S), in the hope of finding some definite 
information as to the relative lengths of the “index” and 
“ring” fingers. In the first of these two works, Quetelet’s “An- 
thropometric ” (Bruxelles, 1S70), no mention whatever is made 
of the proportions of the several digits, whether of hand or of 
toot; while from the second authority, the “ Proportions- 
lehre” of Carl Gustav Carus (Leipzig, 1854), all the infor- 
mation that can be derived, meagre as it is, is purely inferential. 
In the skeleton of a hand represented at Fig. 4, Taf. hi. of this 
fine folio work, the “index” is considerably longer than the 
“ ring ” finger ; and in the letter-press explanatory of this plate, 
a table is given of the lengths of the various factors of the digits, 
e,g, the metacarpals and the three phalanges, in “ modul- 
minutes,” constant lengths, each of which is equivalent to about 
seven millimetres. Now the length of the " index ” is twenty- 
three, while that of the “ring” finger is only twenty “ modul- 
minutes,” the former thus exceeding the latter digit by about 
twenty-one millimetres, a difference much greater than any 
which has been recorded by Prof. Ecker. In the extended left 
hand of an /ifrj/ (sexless) figure, at Taf. iv, the “ring” 

and “ index ” digits are of the same length, the former being 
perhaps a shade longer. 

Regiments and large asylums would be a fertile field for the 
further investigation of this interesting and highly suggestive 
subject. J. C. Galton 


In Mr. J. C. Galtoii’s interesting article bearing the above 
title, in Nature, vol. xiii. p. S, no mention is made of the 
position of the hand at the time of making the observation as to 
the comparative length of the fingers. Perhaps Mr. Gallon 
will kindly make it known whether Dr. Ecker has specified the 
position which he adopted. That the position makes some dif- 
ference may be clearly seen in the following manner : — 

Place the hand, back upwards, horizontally across the front of 
the chest, and observe the comparative length of the “ index” 
and “ ring ” fingers. Then, by a motion of the wrist, moving 
the arm as little as possible, turn the hand outwards in the same 
plane, until the fingers stand at right angles to their first position, 
and again observe the two fingers. Naturally the “ index ” will 
appear to be longer in the first position than in the second, on 
account of the different condition of the muscles. Neither of 
these positions is likely to be adopted by anyone investigating 
the subject, but in any comparison of results one mid ike same 
position should be referred to as a standard, and this standard 
should specify whether the hand is held with the back or the 
face upwards. Dissimilarity between the two hands, as men- 
tioned by Mr. Pryor, appears to be common. F. T. Mott 

Leicester, Nov. 19 

I HAVE made a collection of over fifty outlines of the fingers 
of European hands (right and left). At present I find that the 
tendency in the female hand is to a proportionately longer third 
than index, in both hands, than in the male. In all the hands 
I have examined, the third finger of the left hand (when longer 
than the index) is ako proportionately longer than the same 
finger of the right. In this series I have found only one case of 
an index longer than the third, and only one in which they were 
equal {both males). These are all carefully drawn into a pocket- 
book, care being taken that the hand is perfectly free from any 
muscular strain, which alters the result very appreciably ; and 
the race, sex, and general'physical characteristics are noted on the 
sheet. The list at present indudes some eminent classical 
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scholars, a distinguished artist, and numbers of persons of more 
than average culture ; yet there appears to be no correspondence 
between the mind and the length of the index finger. 

R. A. N. 

Extraordinary Tides 

In last week’s Notes” you say, speaking of the unprece- 
dentedly high tide of the 1 5th inst., that ' ' no one seems to have 
expected an unusual tide.” Allow'- me to state, sir, that in the 
Spectator of Nov. 7th, 1874, I predicted this extraordinary tide. 
As a matter of fact, the tide was higher than that of March 
1 8 74, through the unusually swollen state of the river by floods 
and the N.W. gale. 

No extraordinary tide can occur this side of March 1S78. 

4, Buccleuch Place, Dulwich B. G. Jenkins 

Further Linkage Work 

In the interesting communication to Nature, vol. xii. pp. 
214-216, Prof. Sylvester gives account of the Hart and the 
Sylvester- Kempe ‘'‘linkages.” Of four points, three have work 
assigned. Probkm : To employ the nondescript point. 

First. — The Hart linkage yields the Cissoidj exactly as that 
curve is defined. Thus, with p circling, q resting, and j tracing 
straight line ; r traces cissoid. Second. — The Sylvester-Kempe 
linkage yields the Hyperbola^ in that curve’s simplest vector form. 
Thus, with r opposite, to p resting, and pq^ ps in constant direc- 
tions ; r traces the hyperbola whose assymptotes are these 
directions. Geo. J. P. Grieve 

Burntisland, N.B. 

A Criminal Dog 

I WAS so much pleased with the anecdote in Nature (vol. 
xiii. p, 36) of the criminal dog who buried the cat he had 
murdered, that I told my wife ; but I did not mention the breed 
of the dog. 

She said, “ Was it not a retriever? because they always bury 
their food, so that it may become highP I could but answer 
that it was a i etriever, and added that I was afraid she had hit 
upon the real reason for the act. R. S. CuLLEY 

General Post Office, Nov. 12 


OUR ASTRONOMICAL COLUMN 

The Binary Star ^ Booxis.—In No. 2,064 of the 
Astronomzsc/ie Nachrichtcn^ Dr. Doberck, of Markree 
Observatory, has given an orbit of this binaiy, and a 
comparison with measures to the present year. The 
elements are — 


Peri- astron passage 1 783 'Oi 

Node 65° 29' 

Peri- astron from node on orbit 1° iS" 

Inclination ... 7 ^“ 5^ 

Excentricity ... ... ... ... 0*71 

Semi- axis major 3" *093 

Period of revolution 261 * 12 years. 


Dr. Doberck makes no reference to Sir \V. HerschePs 
second measure in 1802, giving for the angle 62° 59', or 
less than 3° in advance of his measure 1781, August 17, 
w'hen the companion was first detected. The measure of 
1802 was registered s.p, and ‘‘corrected by a subsequent 
observ^ation to n.f.,” as Sir John Herschel states in 
Memoirs R. A.S. vol. v. p. 46 ; but it is now pretty evident, 
from a projection of all the measures to 1875, that the 
quadrant was correctly registered s.p., and consequently 
the angle for i8o2'246 should be 207° i' according to our 
present method of reckoning. The angle calculated for 
this time from the above orbit is 206*^ 55', and this close 
agreement must be taken as very satisfactory evidence 
that Dr. Doberck has given us something like the true 
orbit, notwithstanding the difficulty of the case. It had 
been surmised that Sir W. HerschePs measures were 
to be increased 180°, Struve, in 1819, obtaining an 
angle of 228°, and Herschel and South, in 1821, 229°, 
but the position of the companion on the preceding 


side of the principal star, instead of the following 
side where it had been seen in 1781, was accounted 
for both by Sir John Herschel in his “Microme- 
trical Measures of 364 Double Stars, and by Struve in 
“ Mensur^ Micrometricse ” by supposing motion in an 
orbit passing nearly through the eye of the obsen^er, with 
the longer axis of the ellipse but slightly inclined to the 
meridian. Dr. Doberck finds an inclination to the tan- 
gent plane of the heavens, of 70®. Calculating from his 
elements, the following appear to have been the angles 
and distances from 1785 to 1800 : — 


1785-0 ... 

Position 

74 ° '0 

Distance 

o"*S5 

90*0 ... 


98 *3 

... j» 

0 *55 

92*5 

jj 

132 *0 

... ,, 

0 *50 

1795*0 ... 

3J 

162 *7 

... 

0 *53 

18000 ... 

5J 

199 *0 

... ,, 

0 *86 


The calculated distance for epoch of Sir W. HerschePs 
measure in 1781 is and for that of 1802, i^^'05 ; the 

observed distances being only by estimation in diameters 
of the companion, giving “ \ or f diameter ” of smaller 
star in 1781, and “barely -k diameter” in 1S03, with 
power 460 in both years, are perhaps sufficiently well 
represented, though very admissible correction to one or 
two of the elements may diminish the distance in 
1802 or increase that in 1781. 

For comparison with future measures we have from 
Dr. Doberck’s orbit — 

1876*0 ... Position 24i“*45 ... Distance 4" *887 

78*0 ... „ 241 *71 ... „ 4 *928 

8o*o ... „ C41 ‘97 ... ,, 4 -971 

The Minor Planets.— In No. 35 of the Circulars of 
the Bez'Imer Astro 7 io 7 nisches yahrbuch, Prof. Tietjen 
notifies an arrangement which has been entered into by 
the Observatories of Leipsic, Leyden, Lund, Pola, and 
Vienna, for the more systematic and regular observation 
of the small planets. These Observatories have agreed 
to report to the editor of the JahrbucJi^ every fortnight, 
the names or numbers of the planets which have been 
observed, with the dates of observation and the limits 
within which the planets whose positions are more un- 
certain have been sought. These communications will 
be so timed that they may arrive at Berlin on the ist and 
15th of the month, and will be there arranged, printed, 
and circulated. An invitation is extended to those Obser- 
vatories where the small planets are occasionally, though 
not regularly, observed, to join in the proposed scheme. 
In the same manner the state of calculation as regards the 
various members of this group will be made known, The- 
Milan Observatory has already engaged itself to calcula 
tion for No. 151. 

Mr. Daniel Kirkwood, of Bloomington, Indiana, writes 
with reference to the resemblance which exists between 
the elements of certain minor planets, instancing as the 
most striking case that of No. 54, Alexandra, and No. 
141, Lumen. An inadvertent application of the angle 
usually designated o (or the distance of perihelion from 
node) in the wrong direction, renders the similarity 
between the orbits of these planets somewhat less striking 
than in Mr. Kirkwood^s communication, but there ^ is 
nevertheless considerable resemblance, as the following 
figures will indicate : — 

Alexandra. Lumen. 

Perihelion 294® 16' 341° 32' 

Node 313° 49' 59' 

Inclination ii'^ 4/ 11° 33^ 

Excentricity 0*1987 0*2233 

Mean distance ... 2*7093 2*7095 

Period 1628*9 days. ... i629'0<Jajs- 

The Zodiacal Light. — Those who are interested in 
the observation of this phenomenon will do tb be on 
the alert during dark evenings in the winter months. 
The most conspicuous exhibitions of the hght in this 
country during the last few years haiWe' occurred in the 
month of January, the long statm^^t^mmendation to 
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expect the most notable displays in the evenings about 
the vernal equinox having thus been by no means justified 
in the result. The light was perceptible for a short time 
last Sunday evening, without any yellowish tinge, and the 
position of axis somewhat doubtful from the indifferent 
state of the sky. Prof. Heists observations in December 
from 1851 to 1870, place the mean position of the apex on 
the equator in R.A. 349°, or with about 82° elongation 
from the sun ; this refers to the eastern arm of the phe- 
nomenon. 


THE RAINFALL 

HE extraordinary rainfall of the past year will make 
1875 memorable in the annals of meteorology. With 
scarcely an exception every part of Great Britain has 
suffered from a plague of rain ; from the Continent and 
from North America there come the same tidings of in- 
cessant rain and vast inundations. Even in a country so 
far distant as China we hear of unprecedented rains. 
The following statistics concerning a rainfall that occurred 
in China between last August 31st and September ist 
will be read with astonishment. Our information is 
derived from the bulletins of the Meteorological Obser- 
vatory of the Fathers of the Society of Jesus at Sikawei, 
on whose accuracy of observation we may doubtless 
depend.^ The readings show that between four and seven 
o^cIock in the morning of September ist the mean rain- 
fall per hour was 32*7 millimetres, which makes the 
astonishing rate of 1*287 inch for each of those three 
hours. Well may the compiler remark, “We think 
there are few examples of such a figure, except in the 
case of waterspouts.” 

The total quantity that fell in the garden of the Jesuit 
Observatory during the twenty-four hours that elapsed 
between four o'clock on Tuesday, 3rst August, and the 
same hour in the afternoon of Wednesday, ist September, 
was 21S millimetres, or no less than 8*59 inches for the 
rainfall of a single day 1 After this the records of I'ainfall 
in Great Britain look insi^ificant. Nevertheless the fall 
has far exceeded the ordinary statistics. At Balbriggan, 
a town a few miles north of Dublin, the rainfall from 
9 A.M. on the 13th inst. to 9 on the 14th inst. was 
two inches. This is the greatest fall in twenty-four 
hours which occurred in that town for the last ten years. 

It is important to obtain statistics from the southern 
hemisphere. It is probable a vast drought must some- 
where compensate for the floods of water poured over a 
large part of the northern hemisphere. 


7 HE WORN OF THE CHALLENGERS 


report is dated from Hilo Hawaii, August 18, 
and describes the cruise of the Challenger from Yo- 
kohama to the Sandwich Islands. The Challenger left 
Yokohama on the i6th of June, and ran an easterly course 
between the parallels of 35° and 40° north latitude, as far 
as the meridians of 155^ east. She then turned nearly 
directly southwards and reached Honolulu on the 27th of 
July. Twenty-four observing stations were established, at 
each of which most of the desired observations were made. 

On the 17th of June, Prof. Thomson's Report goes on, 
we sounded in 1,875 fs-thoms with a bottom of bluish-grey 
clay and a bottom-temperature of F'j C, forty miles to 
the south-east of -No Sima Lighthouse. The trawl was 
put over, and it brought up a large quantity of the 
bottom, which showed the clay was in a peculiar concre- 
tionary state, run together into coherent lumps, which 
were bored in all directions by an Annelid of the 
Aphroditacean group. In many cases the Annelids 
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were still in the burrows. Among the clay there were 
large lumps of grey pumice. The hyoid zoophytes were 
represented by a very remarkable species, apparently 
referable to the genus Monocaulon of Sars, a Corymor- 
pha-like solitary polyp with adelocodonic gonophores ; 
but instead of being of the proportions usual in its group, 
the stem in one of our specimens measured upwards of 
seven feet in height, while the polyp-head was nine inches 
in diameter across the proximal row of tentacles. We 
afterwards got another fine example of the same species 
at a depth of 2,900 fathoms (Station 248). The tempe- 
rature of the surface of the sea stood during the day at 
nearly 23° C., considerably above the temperature of the 
air ; and a serial sounding gave the isotherm of 10° C. at 
a depth of little more than 200 fathoms. We were there- 
fore evidently under the thermic influence of the Japan 
current, which was found by observation to be running in 
an easterly direction at a rate of i-|- knots an hour. The 
thermometers registered a uniform temperature of i"7 C. 
from a depth of 1,000 fathoms to the bottom. About 
twenty Albatrosses of a nearly uniform brown plumage 
with whitish heads, probably the young of the common 
North-Pacific species in their second year's plumage, fol- 
lowed the ship. 

On the following day there was a stiff breeze from the 
southv/ard, and with a heavy sea. We sounded, however, 
successfully in 3,950 fathoms, our deepest sounding in the 
North Pacific position by dead reckoning lat. 34° 43' N., 
long. 144® 2' E., with a bottom of “red clay.” The high 
surface-temperature continued to be maintained ; and the 
position of the isotherm of 10° C, at station 239 at a 
depth of nearly 300 fathoms, indicates that up to this 
point, at all events, there was no diminution in the in- 
fluence of the “ Kuro-Siwa.” 

On the 2 r St the temperature- observations gave a sin- 
gular result. The surface-temperature had fallen to 
i 8°*2 C, and the belt of water above 10° C. was reduced 
in depth to considerably below 100 fathoms, while all the 
isotherms, at all events to a depth of 400 fathoms, rose in 
proportion. There seems to be little doubt, from a com- 
parison of the American temperature-results with our 
own, that this sudden diminution of temperature is due to 
a cold surface-flow from the Sea of Okhotsk, probably 
through Pico Channel or Vries Strait. Very likely its 
effect may not be found to be constant ; and at this season 
it possibly attains its maximum from the melting of the 
snow over the vast region drained by the Amoor and the 
Udi and Siberian rivers with a southern outflow. 

On the 26th of June we sounded in 2,800 fathoms. 
Several forms were met with which apparently do not 
occur on the surface, particularly a number of species of 
a group which is so far as we know entirely undescribecl. 
It seems to be intermediate between the Radiolarians and 
the Foraminiferas, resembling the former in the con- 
dition and appearance of the sarcode and in the siliceous 
composition of the test, and the latter in external form. 
The broken tests of these organisms are extremely abun- 
dant in the “red clay” soundings; a sufficient number 
of observations has not yet been made to enable us to 
say with certainty what is their bathymetrical distri- 
bution. From a zoological point of view the haul of the 
28tli was remarkably successful ; there were one or two 
fishes, a Scalpellmn^ a number of annelids, particularly a 
prominent aphroditacean; Echinoderms of the genera 
PoKrtalesia, Archasler, Brisinga, and Antaion ; a fine 
species of Coromlaria^ several examples of Fnngia sy7n- 
mcMca, and some Act inice. The general distribution of 
temperature remained much the same, the isotherm of 
10° C. retaining its position near the 200-fathom line. 

We trawled on the 2nd of July in 2,050 fathoms with 
a bottom of light brownish ooze with many Glohigerma- 
shells. The bag brought up a number of lumps of pumice 
and among them a very characteristic assemblage of 
deep-sea animals, the most interesting an undescribed 
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species of Hyalonejna, which occurred in considerable 
numbers and in an excellent state of preservation. The 
form of the sponge-body is almost spherical, with a com- 
paratively small oscular opening, and the coil is much 
shorter than in H. Steboldi, in the largest specimens not 
more than six inches in length. One remarkable point 
was, that in no case was there a commensal Palyfhon con- 
nected with this sponge ; the coil was always perfectly 
clean. The spicules of the network and of the sarcode 
closely resemble those of the Japanese species, but they 
all present marked specific differences in detail of form. 

On the 1 2th of July the trawl was lowered at a depth of 
2,740 fathoms. The net contained very few animals, 
and was greatly torn and frayed ; but in a kind of packet 
formed by an accidental folding of the net, there were 
about a hundredweight of black mammillated concre- 
tions, which, when they were poured out on the deck, had 
veiy much the appearance of potatoes. The external 
surface of the concretion was slightly rough, and a num- 
ber of small animal forms, particularly a minute rhizopod 
in a membranous tube, nestled in the crevices. The 
nature of these concretions will be discussed hereafter. 

On the 14th of July we reached the point lat. 38° 9^ N., 
long. 156° 25' W., whence we turned southwards towards 
the Sandwich Islands. For the last few stations the tem- 
perature of the water had been gradually sinking, and the 
influence of the Japan current dying out ; the isotherm 
of 10° C. was now only 100 fathoms below the surface. 

On the 17th of July we sounded in 3,025 fathoms, the 
bottom still “ red clay ; ” and on the 19th in 2,850 fathoms, j 
A serial sounding taken at the latter station to 1,500 
fathoms showed a considerable rise in the temperatures 
near the surface, the isotherm of lo® C. having again sunk 
to a depth of 200 fathoms, and that of 15° C. correspond- 
ing with the loo-fathom line. 

On the 24th, in 2,775 fathoms, the Albatrosses which 
had followed the ship, to the number of from fourteen to 
twenty daily since we left Japan, left us. In the evening 
of the r'^th, the Challenger anchored in the harbour of 
Honolulu. - 

This cruise naturally divides itself into two parts : a 
section about 3,170 nautical miles in length, including the 
stations from No. 237 to No. 253, very slightly to the 
northward of east, between the parallels of 35° and 38° N. 
lat. ; and a meridional section of 1,128 nautical miles, 
along the meridian of 155° W. long. The first of these 
sections corresponds very closely in relative position with 
the section in the Atlantic between Sandy Hook and the 
Azores, and the points of resemblance and difference 
between them, when fully worked out, must prove most 
instructive. The two sections cross the two great deflec- 
tions to the northward of the equatorial current, in the 
Atlantic the Gulf-stream, and in the Pacific the Kuro 
Siwa ; and the thermic influence of the two currents is 
fairly contrasted. The influence of the Gulf-stream, if 
not absolutely greater (and this is a point which it will be 
somewhat difficult to determine), is at all events much 
more concentrated and effective, owing to the continuity 
of the coast-line of the American continent, to the way in 
V nich the water of the equatorial current is driven into 
tne Gulf of Mexico and superheated there, afterwards to 
be kept together and ejected in a defined stream through 
the Strait of Florida, and to the absence of periodical 
winds in the Atlantic. In the Pacific, on the other hand, 
the main flow of the equatorial current is weakened among 
the passages of the Malayan Archipelago ; and although 
a large part of it is directed northwards by the broken 
barrier formed by the Fiji Islands, the New Hebrides, 
and Papua, it almost at once enters the region of the 
Monsoons, where it is thwarted for half the year ; and it 
can only be regarded as comparable with that portion of 
the reflux of the Atlantic equatorial current which passes 
outside the West Indian Islands. It passes the south 
coast of Japan nevertheless as a very palpable and appa- 


rently a permanent current, exercising a very perceptible 
thermic influence to a depth of at least 300 fathoms. 

In traversing the Pacific the influence of the Japan 
current appears to be gradually lost, while I am still in- 
clined to believe that in the Atlantic the Gulf-stream is 
banked down against, and reflected from the western 
coast of Europe. It is a question of great complexity ; 
but it seems to me that it is consistent with our expe- 
rience that the temperature of the water of the ocean at 
any one place is due in a great measure to the tempera- 
ture of the source of that water — not entirely due, for in 
passing through a long distance the temperature of even 
the greatest masses of water is certainly gradually altered 
by conduction and mixture. 

The suggestions of Dr. Carpenter and Mr. Buchanan 
that the existence of a deep layer of warm water in the 
Atlantic might be connected in some way with the mean 
annual temperature of the area, and the absence of ocean- 
currents, are very suggestive ; and I looked forward with 
great interest to an opportunity of testing them in the 
corresponding position in the Pacific. But there seems 
to be no trace of anything of the kind \ as the influence 
of the equatorial reflux becomes weaker the temperatures 
fall uniformly. 

To show that the conditions in the two oceans differ 
more in degree than in kind, I give in Plates I. and II. 
curves constructed from serial soundings along nearly 
corresponding lines in the Atlantic and Pacific. Curves 
A and B are added on Plate 1 . to show the position of the 
deeper belt of abnormally warm water, which makes its 
appearance near the coast of Europe, 

Plate I. 


North Atlantic Ocean. 
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In the Bay of Biscay. 

2090 

BB 

Off the coast of Portugal. 
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Plate 11 . 



North Pacific Ocean. 


No._of 



s 

Depth in 

Station. 

Latitude. 

Longitude. 

fathoms. 
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37 41 
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252 

37 52 „ 

160 17 „ 

2740 

There seems to be little doubt that the 

enormous mass 


of cold water which fills up the trough of the Pacific is 
like the cold bottom- water of the Atlantic, an indraught 
from the Southern Sea. The more the question is inves- 
tigated the less evidence there seems to me to be of any 
general ocean circulation depending upon differences of 
specific gravity. It seems certain that both in the Atlantic 
and in the Pacific the bottom-water is constantly moving 
northwards ; and I am now very much inclined to refer 
this movement to an excess of precipitation over the 
water- hemisphere, a portion of the vapour formed in 
northern hemisphere being carried southwards and pre- 
cipitated in the vast southern area of low barometric 
pressure. I hope to enter fully into the discussion of this 
matter on a future occasion. The temperature of the 
water is greatly lower in the Pacific for the first thousand 
fathoms than in the Atlantic in the corresponding latitude 
of SS** N. There is one very remaikaMe difference between 
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the two basins. While in the Atlantic it seems certain 
that the temperature sinks gradually, though very slightly, 
for the last thousand fathoms to the bottom, it appears 
that in the Pacific the minimum temperature of i°7 C. is 
reached at a depth not greater than 1,400 fathoms, and 
that from that depth to the bottom the temperature is the 
same. 

The soundings from Yokohama to Honolulu are re- 
markably uniform in depth, the twenty-two soundings on 
one line which are unaffected by the neighbourhood of 
land giving an average of 2,858 fathoms. The nature of 
the bottom is also very uniform ; and, according to the 
nomenclature which we have adopted, it is in each case 
noted on the chart as “ red clay.” It is usually, however, 
somewhat ^eyer in colour than the typical “red clay,” 
and contains a* large proportion of the tests of siliceous 
organisms, a proportion which increases with increasing 
depth, and a considerable proportion of pumice in dif- 
ferent states of comminution and decomposition. The 
cUy contains scarcely a trace of carbonate of lime, 
ahhough the surface swarms with ooze-forming foramini- 
fera. In some cases the trawl came up half full of large 
lumps of pumice, \vhich seemed to have been drifted 
about till they were water-logged, and to be softening and 
becoming decomposed ; these pieces of decomposing 
pumice w^ere often coated and pervaded throughout wfith 
oxide of manganese. Over the shale area the red clay 
was full of concretions, consisting mainly of peroxide of 
manganese, round, oval, or mammiHated and very irre- 
gular, varying in size from a grain of mustard-seed to a 
large potato. When these concretions are broken up, 
they are found to consist of concentric layers having a 
radiating fibrous arrangement, and usually starting fr5m 
a nucleus consisting of some foreign body, such as a piece 
of pumice, a shark's tooth, or a fragment of any organism, 
as for instance in one case a piece of a Hexaccinnelid 
sponge, of the genus Aphrpcallistes^ w’hich was preserved 
as a vei7 beautiful fossil in the centre. The concretions 
appear to form losse among the soft clay ; the singular 
point is the amount of this manganese formation, and the 
vast area which it covers. 

We were particularly successful during this cruise in 
getting good samples of the fauna from great depths ; and 
we found that the fauna of the North Pacific at depths of 
from 2,000 to 3,000 fathoms, although not very abundant 
in species, is by no means meagre. For each of six 
dredgings and trawiings at depths greater than 2,000 
fathoms, we found along with a few fishes a fair represen- 
tation of all the larger invertebrate groups ; and in one 
dredging,. No. 253, at a depth of 3,125 fathoms, we took a 
small sponge, a species of Cornularia, an Aciinza^ an 
annelid in a tube, and a Biyozoon. We were again struck 
with the wonderful uniformity of the fauna at these depths ; 
if not exactly the same species, very similar representa- 
tives of the same genera in all parts of the world. I am 
glad to be able to report that everything is going on in a 
satisfactory w'ay in the departments under my charge. 


ACOUSTIC CLOUDINESS 

rHEN the weight and number of the guns in action 
are taken into account, the following extract from 
“ My Experiences of the War between France and 
C ermany,” vol. ii. pp, 285-9, by Archibald Forbes, will 
probably be regarded as the most extraordinary instance 
of “ acoustic cloudiness ” hitherto recorded. The com- 
pleie reversal of the optical and acoustical conditions on 
two succeeding days renders the case very perfect. I am 
indebted for the extract to the obliging kindness of Mr. 
Janes Ken ward, of Birmingham. 

“ The morning of the 6th presented a remarkable con- 
trast in every respect to that of the preceding day. The 
latter had been cold to the chilling of the marrow, and so 
thick that nothing was to be seen half a mile away. The 


former was clear, bright, and warm as a morning in the 
end of March. Yesterday the air was charged with sound ; 
to-day there reigned the stillness of an Arcadia that 
knows not war. Men looked at each other in blank 
amazement. Had Paris, forts, big guns, bombardment, 
and the no-bombardment on the eastern side alike been 
spirited away 1 Had the French reply shut up our pretty 
Spandau toys in one day ? Or, on the contrary, had those 
pieces of finished mechanism stove in the forts and 
batteries bodily.? And if we were going up to Mont- 
morency, should we see the white flag on the top of 
Montmartre in token that all was over? Men were 
reticent in expressing speculations, but at the corners of 
the straggling lanes of Margency I heard the words 
^ Capitulation,' ‘ Parlementaire,' muttered as the feld- 
gensdarmes and the orderly-men gossiped in little groups. 
Making the best of my way to head-quarters, I found 
head-quarters in ignorance and suspense. Nobody could 
interpret this strange, ghostly silence. There had come 
from Versailles on the previous night a telegram stating that 
the King was well pleased with the results which the day's 
bombardment had achieved. So it was plain the silence 
was not on our part due to coercion. ‘ Negotiations, 
then ? ' I suggested to my friendly interlocutor. ‘ No, 
that cannot well be,' was the reply, ‘ since in that case we 
should have received instant instructions to silence our 
Maas Army batteries, and this has not been the case.' 
‘ Are they firing, then ? ' I asked, for it might be that I had 
been struck with sudden deafness. ‘No, it would seem 
not, I can hear nothing. The silence is a puzzler, but we 
are sure to hear all about it within a few hours.' Deter- 
mining to anticipate by personal investigation the infor- 
mation which was kindly promised me, 1 rode off to the 
front of Montmorency, whence there lay spread before the 
eye the wide panorama of the north side of Paris, Still all 
was silent as the grave. There was the white foreground, 
the ice-bound river, and the St, Denis chimneys smoking 
lustily according to their wont. Neither from the east nor 
the west came there the slightest sound of firing. A 
slight haze-bank hung over Le Bourget, which might have 
been snow, fog, or the filmy smoke of a cannonade ; but, 
if the latter, it must have surely been audible. There I 
found three mounted officers, and we had a little talk 
about the position. They inclined to the armistice-nego- 
tiations theory, more especially as they had not heard a 
single shot since morning. As we spoke, there came a 
white jet of smoke out of the grey side of La Briche. 
No sound ; for all the noise it made it might have been an 
escape of steam. But in a second or two we did hear 
something — the close swish of the shell, and then the 
explosion about fifty yards to the right. La Briche could 
not resist the temptation of the group. ‘No negotia- 
tions, then, that is certain,' was the remark as we broke 
up and went our several ways. 

“This action of La Briche rather intensified the puzzle, 
because it seemed to knock away the only explanation, 
I could not go to the south, but I could visit the batteries 
about Pont Iblon, and get at the root of the matter. 

“ I came on to Gonesse alone. What was my surprise 
to find all the German batteries from Gonesse to Sevran 
firing away vigorously ! They had been at it since eight 
in the morning. In Gonesse I learned that the firing on 
the south side was believed to have recommenced at the 
same hour, and was certainly going on. Yet at Margency 
and Montmorency we could not hear a sound. It was 
all owing to the air \ it was to-day as non-conducting of 
sound as it had been the reverse yesterday. Even in 
Gonesse we could not hear the guns that were thunder- 
ing, so to speak, at our elbows.” 

' The condition of things here so graphically described 
discloses a state of the atmosphere precisely similar to 
that existing at the South Foreland on the 3rd of July, 
1873. There, as here, the belching of the smoke from 
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the i8-pounder, the howitzer, and the mortar, resembled 
noiseless jets of steam, projected, ‘‘ so to speak, at our 
elbows.'^ . J OHN ‘Tyndall 

Royal Institution, Nov. 17 


CHARLES BLACKER VIGNOLES, F,R,S. 

T his celebrated engineer died on the 17th instant at 
Hythe, at the age of eighty-three years. Although 
he won his fame mainly as an engineer, yet his ser- 
vices to science were of considerable importance. Mr. 
Vignoles was descended from an ancient French family 
which had taken refuge in England after the repeal of the 
Edict of Nantes. His father, Capt. Vignoles, Avas an j 
officer in the 43rd Regiment of the Line, and his mother ! 
was a daughter of Dr. Charles Hutton, the celebrated ! 
mathematician and professor at the Royal Military j 
Academy, Woolwich. When young Vignoles was only i 
twelve months old, his father lost his life at the storming | 
of Pointe-a-Pierre, Guadaloupe, when Sir Charles Grey, ! 
the commander of the British forces, gave the former a i 
commission in the army. Thus his career has been an i 
unprecedentedly long one. His grandfather, Dr. Hutton, j 
undertook his education, and the pupil certainly turned j 
out a credit to his teacher. For a short time before the ! 
conclusion of thegreatwar which ended in 1S15, Vignoles ' 
served under the Duke of Wellington on the Continent, j 
and after visiting America about 1822, he returned to S 
England and threw himself enthusiastically into the ! 
engineering profession. The railway movement was just ; 
then gathering strength, and Vignoles was associated with 
some of the earliest efforts to establish lines in this 
country. After the Liverpool and Manchester Railway 
Bill was throwm out of Parliament in 1S24, he was, in j 
1S25, selected by Messrs. Rennie to take charge of th^j 
new surveys which the Liverpool Committee ordered. , 
From this time forward Vignoles was ever in the van of , 
the railway movement, and had the foresight to predict, 
amid some incredulity and ridicule, to what gigantic ' 
results it would lead. In 1826 he was employed by j 
Messrs. Rennie to make surveys for a line from Nine 
Elms, Vauxhall, Dorking and Shoreham, to Brighton ; I 
and in 1S34 he escorted M. Thiers over the railways ! 
which had been built under his superintendence. The I 
great French Minister’s dictum was, do not think rail- 
ways are suited for France.” In England, in Ireland, on | 
the Continent, and in America, Mr. Vignoles took a j 
prominent part in the carrying out of great railway and | 
other engineering works. Probably one of his greatest ■ 
works was the magnificent suspension bridge over the ; 
Dnieper at Kieff, commenced in 1848 and finished in 
1853, at a cost of 432,000/. A fine model of this is now | 
in the Crystal Palace. 1 

Mr. Vignoles became a member of the Institution of 
Civil Engineers in 1827, and was elected President in 
1870, when he gave a very able address on the progress 
of engineering. In 1842 he gave a series of remarkable 
lectures as Professor of Civil Engineering at London 
University College, In 1855 he was elected a Fellow of 
the Royal Society ; he was also a Fellow of the Royal 
Astronomical Society, and was for long a regular atten- 
dant at its meetings. The Eclipse party of i860 was 
to a great extent indebted to him for all the local arrange- 
ments, and its success was mainly due to his exertions. 
He^was also Honorary Treasurer of the Expedition of 
1870, was on board the Psyche when she struck, and was 
afterwards indefatigable in aiding the necessary arrange- 
ments. In the early part of its career he took an active 
part in the meetings of the- British Association, contri- 
buting several papers to the Mechanical Section. 

As might be expected, Mr. Vignoles was a man of great 
-energy and strong physical constitution. On the Thurs- 
day before his death he attended the annual inspection, 


in his capacity of Lieutenant- Colonel, of’ the Engineers 
and Railway Volunteer Staff Corps, On the Saturday 
following he was struck with paralysis, and remained 
unconscious till his death on the following Wednesday. 
He was buried yesterday at the Brompton Cemetery. 


THE GERMAN COMMISSION ON ARCTIC 
EXPLORATION 

"PURTHER details concerning the work of this Com- 
mission appear in a recent number of the KarhyuJicr 
Zeitimg. 

The Commission cannot recommend another Arctic 
expedition. The task of special geographical discovery, 
to whose solution previous expeditions have contributed, 
must, since the polar regions have been opened up at 
many points, give place to the task of exploring in detail 
the region of which we now have a general knowledge, 
and on the results thus attained to construct a sure basis 
for wider researches. Without such an established basis, 
every new Arctic expedition might, according to the cir- 
cumstances, accomplish more or less good results, but for 
this a considerable expenditure of public means would be 
the less advisable, that we may have a sure expectation, 
by following a different course from that hitherto pursued, 
of accomplishing, more slowly perhaps, but all the more 
surely, the exploration of the Arctic zone, and at the same 
time solve very important problems in science.” 

The Commission unanimously agree that the explora- 
tion of the Arctic region should be undertaken. The last 
part of the Report, without pretending to be complete, 
discusses very important questions in all departments of 
science, the solution of which is to be obtained by Arctic 
exploration. The majority of meteorological and hydro- 
graphic problems, many questions in the regions of terres- 
trial magnetism and physical astronomy, a number of 
questions in the department of natural science, in other 
words, the discovery of the laws of periodical phenomena 
and of the variations from these laws, cannot be accom- 
plished by an Arctic expedition of the kind hitherto sent 
out. Such an expedition cannot remain for any length 
of time at a number of points, and can therefore furnish 
observations bearing only on time and place, which do 
not in the least enable us to conclude what would be the 
condition at another time. 

It is otherwise with those scientific problems in which 
the establishment of facts is of importance, as in the 
majority of problems in natural history, and in many of 
the other regions of natural science and geography. For 
such problems an expedition of the usual kind would 
accomplish very valuable results. For the solution of 
other problems the establishment of observing stations is 
desirable, from which, through as long a period as possible, 
observations of periodical phenomena should be under- 
taken. But in order to be able to generalise the results, 
corresponding observations should be made from time to 
time at intermediate stations and in regions lying in the 
neighbourhood. A German expedition would thus erect 
observing stations on particular points, and then would 
make such arrangements that, according to the special 
circumstances of the stations, or to accomplish special 
scientific objects, exploring journeys could be made from 
the stations as a basis, b^y^ land and water, in sledges, 
ships, or boats. This combined system of fixed stations 
and exploring journeys would give us at least the pros- 
pect, by the minute exploration of any particular region 
in which it might be employed, of enriching our knowledge 
with a plentiful supply of facts. 

The problems indicated by the Commission for Ar^C 
exploration can only be fully solved by means of a con- 
nected system of stations and exploring journeys m the 
Arctic region, and thus the way ’ be op^^ ’^p to the 
hitherto entirely unexplored portion. EStpIc^tions must 
thus^ he carried on by the three greai water approaches, 
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which lead to the polar sea— between Greenland and 
Spitzbergen, between Spitzbergen and Novaya Zemlya, 
and throngh Behring Strait— and which ^ have phy- 
sical connection, which is shown very distinctly in the 
isothermal curves. In this undertaking the co-opera- 
tion of all States having an interest in these researches 
sfiould be sought. Through the simultaneous action of 
different States a circle of observing points would be 
formed, which would sub-divide a common work having 
the same end in view, so that the combined labour of 
several nations would entail less sacrifice to each than has 
hitherto been the case. The Commission also recom- 
mends the above principles for the guidance of other 
nations, and thus an international alliance might be 
formed through which the highest scientific results would 
be attained. The Commission points out that one imme- 
diate result of the Second German Expedition is that the 
region between the west coast of Greenland and the east 
coast of Spitzbergen would be a suitable field for German 
research. As we have already stated (Nature, vol. xiii., 
p. 33), they recommend a principal station to be estab- 
lished on the east coast of Greenland, with secondary 
stations on Jan Mayen Island and the west coast of 
Spitzbergen. 

In the region indicated for observation, which can easily 
be reached from Central Europe, and whose exploration 
has for European States the greatest scientific and 
practical interest, German explorers have made a happy 
commencement, and established a claim for Germany to 
continue the work thus begun. The Commission urge 
Germany to set about at once fitting out an expedition 
for the occupation of the above region. They believe that 
if diligent preparations were made, the expedition might 
be ready to start in 1877. Finally, they recommend the 
appointment of a Scientific Commission to draw up full 
instructions for the guidance of the expedition in all de 
partnients. 

THE FAUNA OF THE CASPIAN SEA 

O SCAR GRIMM has given in Von Siebold and K 61 - 
liker^s Zcitschflft a brief account of his exploring 
expedition to the Caspian Sea last year, which will make 
naturalists look expectantly for the completion of his 
descriptions. The character of the fauna of the Caspian 
has interest for the evolutionist in natural histoiy^, as well 
as for the geologist. It will afford evidence not only of 
modification of animal life, but also of successions of 
change in physical geograp%. Two months were spent 
at Baku, and one month on board a steamboat in dredging 
from Baku to Krassnowadsk, thence to the Balchan Bay 
on the east coast, by the island of Tscheleki, southwards 
to Astrabad, and thence by Enziii and Lenkoran to Baku. 
Dredging was carried on up to a depth of 150 fathoms, 
and an enormous quantity of specimens was obtained, 
including six new fishes (Gobius and Benthophilus), 
twenty species of IMollusca, including four species of 
Cardium, four of Adacna, and three of Dreyssena ; thirty- 
five species of Crustacea, principally colossal forms of 
Gammarld^n j and twenty species of Vermes. The eastern 
coast adjoining the sandy steppes was almost destitute of 
mirine life, owing to the quantity of sand blown into the 
sea. The western part of the sea gives depths of 517 
fathoms, and has a very abundant fauna. At one haul of 
the dredge in 108 fathoms, not far from Baku, there were 
taken 350 specimens of Gammaridie, 1^0 Idothea entomoji^ 
filly colossal Mysis, six species of fishes, and many large 
IMoflusca, 

One hundred and twenty species in all were taken, of 
which eighty are new to science. Many more might be 
expected to reward dredgings in the deeper parts of the 
sea. Those already known fall into two classes : (i) those 
derived from still existing or already extinct species, or 
but slightly differing from species living in the neares*^ 


seas ; and (2) those which are identical with those of other 
seas. The latter are speies possessing special tenacity 
of life, such as Sabellides octocirrata^ Mysis relicia, and 
Idothea ejitomon. 

Relationship is shown between the Caspian fauna and- 
the faunas of the Aral and Black Seas, and the Northern 
Ocean. But the connection with the latter is more recent 
than with the Black Sea, for Pkoca, Corc^omis Icucichthys^ 
and other forms, not existing in the Black Sea, are 
common to the Northern Ocean and the Caspian. The 
geographical changes which Dr. Grimm conceives to have 
brought about these results will be better understood, and 
their probability may be more easily criticised, when the 
complete account of the Caspian Fauna is published. 


NEW FORM OF TUBE FOR OBSERVING THE 
SPECTRA OF SOLUTIONS^ 

Wf^ have the honour of presenting to the Academy an 
eminently useful spectro-electric tube ; t it realises, 
in fact, a certain number of advantages, which are as 
follows *. — 

I. Constancy of spark permitting prolonged observa- 
tion of spectra. 2. Suppression of the . 

meniscus, and consequently of the ab- + 

sorption which it produces by partly 
concealing the spark. 3. Electrodes 
enclosed in a special tube, which pre- 
serves the solution from contact with c 

impurities. 4. Possibility of collecting 4 ' 
entirely the substance examined. 5. I 
Possibility of arranging a series of ‘ ^ 
spectroscopic tubes, enclosing solutions 
of the various bodies, thus permit- 
ting rapid demonstrations and com- 
parisons. 

The closed tube A of eleven ^centi- 
metres in height, and centimetres 
in diameter, is traversed by a lower 
platinum electrode f; in the mouth 
of A is fixed a cork stopper C, pierced 
by an orifice through which passes a 
capillary tube B. B is traversed by a 
platinum wire c d, terminated at die 
upper end by a ring, and at the lower 
end by a point opposite J, d and f 
are the electrodes. The important part 
of the apparatus is a small capillary 
tube, slightly conical, one centimetre 
in height, moveable, and which covers 
the lower electrode topping it by -J 
millimetre. " “ no ) 

To work the apparatus, pour into 
the tube A the solution to be exa- 
mined, taking care that the electrode/ 
and the tube D are only immersed to 
half their height. Let a: ^ be the level 
of the liquid ; capillary force deter- a, Tube into «.Wduho 
mines ; the ascent as far as the point liquid to be analysed is 
D, on w^hich is formed an immovable b, c^pinaiy 

j 1 in which is fixed 

drop Uiiicn is vapoiised when an in- the platinum wire 
duction current is put on by c and I bpiku- 

The observations may then continue a sl 5 per‘‘ciosin,ah.= ul'u 
very long time without intermission, a ; it snpp n-ts c, and 
allowing the spectra to be observed and i;"' if 

drawn with the greatest ease. Small ‘ 

I This very simple appaiatus has coni.hai. c.wer- 

: rendered US so great service in the 
, course ot our investigations, that we y; Lower electrode, ad, 
cannet too strongly recommend its cf liquid, 
use to chemists engaged in spectral analysis. Never- 

* Paper read at the Paris Academy of Sciences, Oct. 26, by MM. 
Del^hanal and Mermet. CornJ>tcs Rendiis, t. Ixxxi. No. 17, p 726 

• <^escription of the original apparatus in the " Annales de Chimie 
ct de Physiqued' 5« senes, t. id., 1S74. 
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theless, in some cases, as for example when it is desired 
to observe the spectrum of ferric solutions, it is preferable 
to employ the original tube ; * for the flow of the liquid 
causes solid particles to be given off, which tend to become 
fixed in the electrode. 


SCIENCE IN GERMANY 
(From a Gemnan Correspondent^ 

I N the twenty- fifth volume of the Zeitschrift fur Wissen- 
schaftliche Zoologie,” just completed, Ehlers has given 
some interesting conclusions with respect to the distribu- 
tion of the Chsetopoda which were collected during the 
Porcupme expedition, by Messrs. Carpenter, Wyville 
Thomson, and Gwyn Jeffreys (“ Beitragezur Kentniss der 
vertical Verbreitung der Borstenwiirmer im Meere ”). He 
finds, in the first place, that of all Chastopoda occurring 
on the European coasts of the North Atlantic Ocean, 
only two families show representatives in the ^*eater sea- 
depths at more than 300 fathoms, and he thinks, there- 
fore, it is not certain that any forms belong exclusively 
to the deep sea. Further, the conditions of temperature 
of the water, as they determine the horizontal distribution 
of Cbsetopoda, seem also to be of influence with regard 
to their vertical distribution, seeing the deeper layers of 
water are also the colder. Accordingly the forms that 
live in the cold deep sea of that zone of the Atlantic Ocean 
correspond with those of the coast fauna of the Arctic 
regions ; and Ehlers thinks that they might even have a 
direct connection through currents which descend from 
the Arctic regions to the depths of warmer marine zones. 
It is also conceivable that the deep-sea forms, at a time 
wEen those regions of the Atlantic were warmer than they 
are now, were frequenters of the coast, and in proportion 
as the Gulf Stream heated the upper layers, they retired 
into the depths. For the most part they remain inferior 
to their Arctic congeners, perhaps because the conditions 
of existence in the depths are less favourable, and partly, 
doubtless, on account of the lack of plant life, and also 
the small amount of animal nutriment for the worms, 
there provided. Though in the greater sea depths the 
light is quite excluded, yet in the Chjstopoda found 
there (with some rare exceptions) we miss neither the 
colours nor- the eyes, which are met with in coast re- 
gions. Ehlers believes that these colours and eyes are 
preserved in the lightless depths, in consequence of new 
animals ever migrating down from the brighter layers of 
water, and so preventing the disappearance of these body- 
parts. There is, however, in the same “ Zeitschrift '' which 
contains Ehlers' work, a paper by the physiologist Ranke, 
on the eyes of leeches (Hirudo medici 7 ialis\ which may 
explain that phenomenon in the deep-sea Chsetopoda in 
a different way (“ Beitrage zur Lehre von der Uebergangs- 
Sinnes-Organen ”). Ranke, on the ground of his obser- 
vations on living leeches, considers that their very simply 
constructed eyes have also sensations of touch and taste ; 
and, further, that they are not eyes proper, which, on 
occasion, also serve other ends ; they are, rather, neutral 
organs of sense, which can act in various directions, but in 
no particular one so specially as sense organs more highly 
organised, and therefore limited to one specific energy. 
This appears partly from the fact that organs quite similar 
to these so-called eyes on the head of the leech occur also 
in the whole of the rest of its body, quite in the same 
way as the so-called side organs of fishes and amphibia, 
which probably afford sensations of touch. We might, 
then, regard the eyes of the deep-sea Ch^topoda as simi- 
iar indifferent organs of sense, which, even where light 
fails, do not discontinue their functions. In an appendix 
to his memoir, Ehlers further describes how the tube- 
worms (Tubicola) construct their abodes. They use their 
feelers only for seizing and holding the building materials, 

* See ** Aniwles de Chixme et de jPhysique,” Third Series, t iii., 1874. 


then press these to the mouth or side of the abdomen, where 
they are coated with a cement secreted from numerous 
skin-glands in these parts of the body. So prepared, 
the piece has merely to be pressed on a firm bed, or the 
edge of a tube already formed, and there it adheres. In 
this way not only are new tubes constructed, but also any 
damages are repaired. 


NOTES 

The following are the probable arrangements for the Royal 
Institution Friday evening meetings before Easter 1S76 : — 
Jan. 21, Prof. Tyndall, F.R.S. : The Optical Deportment of the 
Atmosphere in relation to the Phenomena of Putrefaction. 
Jan. 28, Prof. Huxley, F.R.S. : The Border Territory between 
the Animal and the Vegetable Kingdoms. Feb. 4, W. H. Preece : 
The Applications of Electricity to the Protection of Life on 
Railways. Feb. ii, William Crookes, F.R.S. : The Mechani- 
cal Action of Light. Feb. iS, Dr. C. William Siemens, F.R.S,: 
The Action of Light on Selenium. Feb. 25, Lord Lindsay : 
The Transit of Venus. March 3, Earl Stanhope, F.R.S.: 
The Ancient Sun Worship, and the Remains of it in England. 
March 10, Prof. W. H. Flower, F.R.S. : The Extinct Animals of 
North America. March 17, Sir Henry Sumner Maine, K.C.S.I. : 
The Later History of the F ief and hlanor. March 24, Prof. Oiling, 
F.R.S. {subject not announced.) March 31, Edward B. Tylor, 
F.R. S. : Ordeals and Oaths. April 7, Prof. Jas. Dewar, F.R.S.E. : 
The Physiological Action of Light, Part IL The follonnng 
lecture aivangements have bean made : — Christmas Lectures 
(adapted to a juvenile auditory) by Prof. Tyndall, F.R.S. : Six 
lectures on Experimental Electricity. In this course the pheno- 
mena of frictional electricity will be so illustrated and its prin- 
ciples so explained as to enable the pupil to repeat the experi- 
ments, and to pursue the subject further, at school or at home. 
With this object in viewthe laws of the science will be elicited from 
facts obtained with the simplest apparatus. Prof. A. H. Garrod 
Twelve lectures on the Classification of Vertebrated Animals. 
Dr. J. H. Gladstone, F.R.S. : Eight lectures on the Chemistry 
of the Non-metallic Elements. Dr. W. Spottiswoode, Treas, 
R.S. : Four lectures on Polarised Light. R. P. Pullan : Three 
lectures on his Excavations in Asia Minor. W. T. Thiselton 
Dyer : Four lectures on tlie Vegetable Kingdom ; the Boun- 
daries and Connections of its Larger Groups. Prof. G. Croom 
Robertson : Three lectures on the Human Senses. Edward 
Dannreuther : Two lectures on Wagner and his Trilogy (with 
pianoforte illustrations). 

The Stockholm Nya DagUgt Allthanda of the 4th inst. 
contains some account of the return voyage of the Proven from 
the mouth of the Yenesei, after the departure of Nordenskjold. 
The information is sent by Dr. Theel Kjellman, to whom, it 
will be remembered, Nordenskjold gave over the command of 
the Proven. The Proven left Dickson Harbour, at the mouth of 
the Yenesei, on the 19th August, and set her course towards the 
north-east part of Novaya Zemlya. On the 23rd August she 
was found to be already in 75"* 24' N. lat., and 66'’ 24' long. E. 
from Greenwich, and so a little to the south of Cape Midden- 
dorf, on the north-east coast of Novaya Zemlya. This peculiar 
circumstance can only be explained by a very strong north- 
westerly current going from the Ob and Yenesei out over 
the Kara Sea. At Cape Middendorf, where ice was met with 
which extended eastwards as far as the eye could reach, the 
expedition was becalmed for six days. During this time a con- 
siderable amount of dredging work was done, with ahufidant 
results. That animal life is here uncommonly rich at the sea- 
bottom may be inferred from the fact that wh«i‘ a swab was 
allowed to remain in contact with the a few minutes 

it was covered over with animals; by hundreds, with 
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the most beautiful nuances of red, numerous, and colossal bush- 
like Alectos, Crustacea, and Mollusca stuck fast on its strands. 
On the 28th a start was again made, and a number of immense 
glaciers coming down to the sea ivere passed ; the coast was 
rocky and very wild. The following day anchor was cast in 
Udde Bay. Marine vegetation was uncommonly abundant here, 
which is all the more interesting, as it has been stated that the 
ICara Sea is devoid of all plant life. Vegetation on land, on the 
contrary, was exceedingly scanty. Some small withered willows 
met the eye here and there. The fell-poppy {Fjellvahtioyi) alone 
yet bare flowers, but even these the autumn had almost 
destroyed. The whole of nature produced the impression of 
indescribable desolation.” On the 3rd September the Proven 
sailed into the mouth of Matotschkin Strait, where the expedition 
remained till the nth September. They then steered home- 
wards, and after experiencing exceedingly tempestuous weather, 
the Proven entered the harbour of Tromsb on the 3rd October, 
“We have,” the letter concludes, “during this summer sailed 
over known and unknown seas more than 6,000 (English) miles ; 
we have visited regions whither expeditions for more than three 
hundred years have attempted in vain to come ; we have made 
rich collections in all departments of natural science. What 
more can man desire from such a journey?” In Petermann’s 
Mitthedungen for December, along with some account of the 
expedition, is a map showing the route outwards and home of 
both parties, Nordenskjbld had reached St. Petersburg on the 
17th instant. 

In his will, dated Oct. 16, 1875, Sir Charles Wheatstone 
bequeaths all his scientific books and instruments, as well as 
his medals and diplomas, to the Corporation of King^s College, 
London, together with a legacy of 500/. for the purchase of scien- 
tific instruments. To the Royal Society he bequeaths the portraits 
of the Hon. Robert Boyle, and of all the other scientific men in 
his possession, together with a legacy of 500/. to be added to the 
Wollaston Donation Fund. 

It is stated that Prof. Huxley has accepted the invitation of 
the Senatus of the University of Edinburgh to take charge again 
of the Natural History Class during next summer session. 

The Challenger arrived at Valparaiso on the 19th inst. 

The following gentlemen have been appointed as a Commis- 
sion to consider the claim of the Scottish Meteorological Society 
on Government, a claim which we may state has already been 
reported on by the Duke of Devonshire’s Commission : — Sir 
Wm. Stirling Maxwell, Dr. Hooker, Col. Strachey, Messrs. 
Francis Galton, Brassey, D. Milne Home, Farrer, and Llngen. 

Petermann’s MittheHungen for December contains a trans- 
lation of Mr. Stanley’s letters, with a clear map embodying the 
results of his circumnavigation of Lake Victoria Nyanza, and 
showing at the same time Speke’s route of 1858, and that of 
Speke and Grant in 1861-62. In an introduction to the letters. 
Dr. E. Behm discusses the results obtained by Mr, Stanley. 
The Daily Telegraph of Tuesday publishes two letters from the 
late unfortunate M. Linant de Bellefonds, describing Ms sojourn 
at Mtesa’s and his meeting with Mr. Stanley. 

The same number of the Miitheihingeft contains the first part 
of an elaborate and important paper by Oscar Loew, giving an 
account of Lieut Wheeler’s second expedition into New Mexico 
and Colorado in 1874, and pointing out the important scientific 
bearings of the results obtained. He pays a well-deserved 
tribute of praise to the enterprise of the U.S. Government, in 
accomplishing the survey of so large a portion of their extensive 
territories in so comparatively short a time. 

An interesting letter appears in yesterday’s Daily News from 
Mr. Smithurst, the engineer of the steamer which made the 


voyage up the newly discovered Baxter River in New Guinea, 
referred to in Sir Henry Rawlinson’s address at the Geogra- 
phical Society last week. The river seems to be a magnificent 
one, and could evidently be made navigable to a considerable 
distance inland. The exploring party found the banks to consist 
mainly of mangrove swamps, though, near the end of the 
journey, high clay banks with Eucalyptus globulus were found. 
Scarcely any natives were seen, though there were frequent 
signs of their being about. [Mr. Smithurst refers to a very 
remarkable bird, which, so far as we know, has not hitherto 
been described. The natives state that it can fly away with 
a dugong, a kangaroo, or a large turtle. Mr. Smithurst states 
he saw and shot at a specimen of this wonderful animal, and that 
“ the noise caused by the flapping of its wings resembled the 
sound of a locomotive pulling a long train very slowly.” He 
states that “ it appeared to be about sixteen or eighteen 
feet across the wings as it flew, the body dark brown, 
the breast white, neck long, and beak long and straight.” 

In the stiff clay of the river bank Mr. Smithurst states that he 
saw the footprints of some large animal, which he “ took to be 
a buffalo or wild ox,” but he saw no other traces of the animal. 
These statements are very wonderful, and before giving credence 
to them we had better await the publication of the official account 
of the voyage. A very fair collection of rocks, stone®, birds, 
insects, plants, moss, and orcMds has been. made, which wfM be 
submitted to a naturalist for his opinion. The dates of Mr. 
Smithurst’s communication are from August 30 to Sept. 7. 

The long-standing Chancery suit of the King of Portugal v. 
Carruthers has at length been terminated by a compromise. The 
suit arose out of the will of the late eminent African explorer, 
Dr. Welwitsch, who had explored a portion of.Central Africa at 
the expense of the Portuguese Government, and had made large 
and important botanical collections. These collections were left ^ 
by will to the British Museum ; but Dr. Welwitsch’s right to so 
leave them was disputed by the Portuguese Government. The 
compromise finally arrived at is to this effect : — A declaration 
that the King of Portugal is entitled to all the collections ; the 
King, as an act of grace and favour, paying the defendants 700/. 
in full discharge of all demands; that h he study set (the best) 
and the next best set of the collections should be separated from 
the other collections; that the British Museum should have the 
second best set as a gift from the King, and that the King should 
have "all the other sets, 'and should distribute them as he may 
think proper. 

We learn from the Gardener* s Chronicle that M. E. Atidrd, 
well known as a landscape gardener in this country as well as 
on the Continent, and also as the editor of the Illustration Ilortl- 
coley is about to undertake a botanical exploration in Brazil, 
Peru, Ecuador, and New Granada. 

M. Gabriel de Mortillet, the learned sub-director of the 
St. Germains Museum, has been appointed President of the Paris 
Anthropological Society for 1875-76. 

Two new zoological gardens have recently been established 
and opened in the United States of America, at Philadelphia 
and Cincinnati, and both appear to be making good progress. 
The Superintendent of the former is Dr. Dorner, who was lately 
scientific secretary of the Zoological Garden at Plamburg, and 
has quitted Europe in order to inaugurate the new institution in 
America. 

The meeting of Orientalists to be held in September next at 
St. Pete sburg is to be accompanied by an exhibition of Oriental 
manuscripts, coins, arms, implements, and other objects illus- 
trative of the history and industry of the East. The meeting 
will be directed by an Imperial Commission, presided over by 
Prof. Gregorieff, the well-known geographer of Central Asia, 
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and including the names of Peter von Lerch, Victor von Rosen, 
and Daniel Chvloson. MM. Gregorieff and Lerch. are ready to 
receive objects intended for exhibition. 

At a meeting of the Fellows of the Royal Society of Edin- 
burgh, held on Monday, the 22nd inst., the following were ! 
elected office-bearers for the session 1875-76 : — President, Sir 
William Thomson, LL.D. Vice-Presidents : Rev. W. Lind- 
say Alexander, D.D., the Right Rev. Bishop Cotterill, David 
Milne Home, LL.D., Prof. Kelland, Lord Neaves, David 
Stevenson, C.E. Secretary, Prof. H. Balfour. Secretaries to 
ordinary meetings : Professors Tait and Turner. Treasurer, 
David Smith, Librarian, Prof. Maclagan. Members of Council : 
Alexander Buchan, J. Matthews Duncan, M.D., Prof. George 
Forbes, Andrew Fleming, M.D., Prof. Geikie, Sir Alexander 
Grant, Thomas Harvey, LL.D., John G. M ‘Kendrick, M.D., 
Arthur Mitchell, M.D., Charles I\Iorehead, M.D. , Ramsay H. 
Traquair, M.D., Robert Wyld, LLD. j 

The session of the Poitiers Meteorological Congress was | 
opened on the i8th inst. M. Leverrier was present. The future 
Association is to be composed of sixteen departments : Loire, 
Loire et Cher, Loiret, Indre et Loire, Maine et Loire, Loire 
Inferieure, Vendee, Charente Inferieure, Deux Sevres, Charente, 
Haute- Vienne, Vienne, Tndre, Sarthe, Correze, and Creuze. The 
Gironde, which is to become the centre of another branch of the 
Association, sent three delegates. The proceedings are to be 
published, but the sittings were not public. 

It is officially announced that it is the purpose of the U.S. 
Government to make a complete and representative collection of 
the mineral products of the United States, which shall illustrate 
the mineral resources of the country and its mining and metal- 
lurgical progress at the forthcoming International Exhibition to 
be held in Philadelphia. 

In consequence of the time at the Manchester meeting of the 
Iron and Steel Institute being insufficient to allow of the reading 
and discussion of several papers that were upon the programme, 
a supplementary general meeting is being held in London to-day 
in the rooms of the Council of the Institution of Civil Engineers. 
Besides discussions^ on papers read at Manchester, LIr. G. J. 
Snelus will read a paper on fireclay and other refractory mate- 
rials ; Mr. William Hackney on the manufacture of anthracite 
coke in South Wales ; Mr. C. J. Homer on the North Stafford- 
shire Coalfield, with the ironstones contained therein. Sugges- 
tions will be submitted to this meeting for introducing such 
modifications in the rules and regulations as will in future admit 
of dealing fully with the various subjects that may be brought 
before each meeting of the Institute. 

At its last sitting the French Geographical Society broached 
a scheme for inducing the several French Railway Companies to 
place at each station a map of the vicinity, with indicationsfof the 
most notable historical or economical facts connected with the 
district. It appears that this is the universal practice on Bra- 
zilian railway lines. 

A THIRD and cheaper edition of tlie translation of Dr. F. A. 
Pouc-het^s work, ** The Universe,” published by Messrs. Blackie 
and Sons, has been issued. We reviewed the work in our first 
volume (p. 259), when we expressed our belief that it would do 
much to foster a love of pure science in the young. This cheaper 
edition, though a few illustrations and notes have been omitted, 
is still a handsome and beautiful work, well adapted for a present 
to boy or girL 

It is expected that the buildings for the Yarmouth Aquarium 
will be completed by the rst of June, 1876. Mr. Saville Kent 
has been appointed naturalist and manager of the aquarium. 

Among recent additions'to the Manchester Aquaaium are nine 
examples of the Sterlet {Aedpenserrutkentes) from St, Petersburg, 


a species that has hitherto, in this country, been on public exhi- 
bition in the living state at Brighton only. The fine Sturgeon 
obtained from Colwyn Bay for the Manchester tanks some six 
months since is still doing well. 

It is said that the French National^ Library is to be opened 
every evening from 8 to 10. It is an important innovation 
which has been tried with success at the library of the Conserva- 
toire des Arts et Metiers, and has existed for years at the 
Bibliotheque St. Genevieve, in the Quartier Latin, for the use of 
students. 

Experiments have been tried with success for using locomo- 
tive engines on Paris tramways. 

The International Medical Congress, which this year met at 
Brussels, will hold its next meeting at Geneva, in September 
1877. 

The Italian Expedition for exploring the interior of Africa 
will leave in January next, and will be absent three years. 

The members ot the Metropolitan Scientific Association 
lately paid a visit to the recent excavations in the Surrey 
Commercial Docks. One of the most important results of the 
visit was the discovery of what, on further examination, will 
doubtless prove to be a line of fault hitherto unsuspected, and if 
further inquiry confirm the accuracy of the engineer’s section, 
another line of fault will have to be added to future geological 
maps of this district. 

A MOVEMENT has been set on foot at Philadelphia, the 
Society of Arts Journal states, since Mr. Cunliffe Owen’s visit 
to that city, for the establishment of a Museum of Science and 
Art of a character similar to our own South Kensington 
Museum. 

Mr. SERJE.A.NT Cox will publish, early in January, the first 
volume- of a treatise on ‘'The Mechanism of Man,” being a 
reproductioir, re-written, re-arranged, and greatly extended, of his 
work entitled “ What am I?” which has been for some months 
out of print. 

A PAPER was read at the meeting of the Psychological Society 
on Thursday week, by Mr. G. Harris, LL.D., F.S.A., vice- 
president, on “ Caligraphy as a test of Character,” in which, after 
remarking on the various modes in which character in each person 
is exhibited, and on the infinite diversities of handwriting, he 
adverted to the peculiarities which display character, and illus- 
trated his theory by exhibiting a number of original autographs, 
including those of Napoleon I.,, Wellington, Nelson, Brougham, 
Home Tooke, Southey, Cowper, Sheridan, Cobbett, Bulwer 
Lytton, and Charles Dicken^ commenting on the contrast 
between the writing of the two latter, A discussion followed, in 
which Mr. Serjeant Co.x, the President, Prof. Leone Levi, and 
others took part. 

The additions to the Zoological Society’s Gardens during the 
past week include an Arabian Baboon {Cynocepkalus hamadryas) 
from Arabia, presented by Mis. M. A. Moore ; a Pampas Deer 
{Cervus campesUis) from Uruguay, presented by Capt. Haiiby; 
a Herring Gull {Larus argeniaius) European, presented by Mr. 
P. Gipps ; a Western Slender-billed Cockatoo {Liemeiis pasinalor) 
from W. Australia, presented by Mr. W. J. Irving ; a Golden 
Tench [Tinea vulgaris), European, presented by Mr. S. C. 
Hincks ; a Capybara [Hydrochesrus capyBara) from S. America, 
two Central American Agoutis [Dasyprocta punciaia), two Yellow- 
winged Blue Creepers {Cesrda cyanea], two AU-green Tysisgets 
[Chlorophmia viridts), two Naked-throated Bell Birds [Cfyisirw- 
\ rhynchus nudicollis), two Yellow Hangnests [CassicHs p&ytcus), a 
Sulphury Tyrant [Pitangus sulpkuratus), a, Silver Tanager 
[Tanagra cana), a Blue Grosbeak (Gtdraea 
Finches [Coryphospingus pUscUtis\ from, five Darwin’s 

Pucras Pheasants [Puctas danmni)^ deposited. 
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the ear, &c. — MM. Kundt and Warburg give the concluding 
part of their researches “ On friction and heat-conduction of 
rarefied gases.^' After discussing the capability of their appa- 
ratus for determining coefficients of heat-conduction, they show 
that these coefficients are independent of pressure within 150 mm. 
to about I mm. for air and carbonic acid, and 150 mm. to 9 mm. 
for hydrogen. They tried to produce an actual vacuum in regard 
to heat-conduction, and by drying to 200° they reduced the con- 
duction to a small fraction of its original value. The co-efiicieiit 
for hydrogen (in accordance with Maxwell’s theory and StefaiVs 
experiments) they found to be 7*1 greater than that of air ; while 
that of carbonic acid was o *082 of that of hydrogen, which 
is considerably smaller than by Maxwell’s theory. — M. 
Edlund gives an experimental demonstration that galvanic 
resistance is affected by the motion of the conductor. He made 
a current pass in two opposite directions from the middle part of 
a tube, through water that was sent through the tube ; and with 
a galvanometer proved that the resistance was less where the 
galvanic current went 'with the liquid one. — There is another 
electrical paper, in which Dr. Bleekrode recommends ebonite 
as preferable to glass in many ways for the discs of “electro- 
machines.” He gives a risuvii of the various modifications of 
the Holtz machine that have appeared, and describes several 
observations with the ebonite electro-machines. — M. Gian has 
a paper on the change of phase of light polarised, through reflec- 
tion, parallel to the plane of incidence. — M. Emsmann describes 
a curious phenomenon bearing on binocular vision; while M. 
Vogel gives an account of spectral observations on the Red Sea 
and Indian Ocean, and in the blue Grotto of Capri. 

Transactions of the Royal Society of Nezv South Wales for the 
year 1874. — This number contains the following, among other 
papers : — Description of eleven new species of Terrestrial and 
Marine Shells from North-west Australia, by Mr. John Brazier, 
C.M.Z.S. — Iron Pyrites, by Mr. J. Latta. — Nickel Minerals from 
New Caledonia, and Iron Ore and Coal Deposits at Wallera- 
wang, N.S.W., by Prof. Liversidge. — Some of the results of 
the observation of the Transit of Venus in New South Wales 
(with diagrams), by ]\Ir. H. C. Russell, Government Astronomer. 
— The Transit of Venus as observed at Eden, by the Rev. Wni. 
Scott. 

BiiUetin de V Acadimie Royale des Sciences^ tom. xl. No. S. — 
The two original communications in the “ Classe des Sciences ” 
are a long article on arithmetical operations, by J. C. Houzeau, 


SCIENTIFIC SERIALS 

The journal of the Chemical Society for October contains but 
one paper communicated to the Society, viz., a lengthy commu- 
nication on the chemistry of tartaric and citric acids, by Mr. R. 
Warington. The author has had considerable experience in the 
manufacture of these acids, having been for some years chemist 
to the factory of Mr. J. B. Dawes. The author’s experiments 
prove that the citric acid of commerce contains one molecule of 
water corresponding to the formula CgHgOy, H^O. Some inte- 
resting results have been brought to light in the course of some 
experiments made with a view to determine the water of crys- 
tallisation in various samples of the acid. Thus in one deter- 
mination a specimen of the powdered acid lost the whole of its 
water over sulphuric acid in a few days, at a temperature of 16°. 
In another experiment the powdered acid lost but a mere trace 
of water in vacuo over vitriol for some days, while the same 
acid heated to 100® lost its normal amount of water. Results 
of an equally contradictory nature were obtained with various 
other samples of the acid tried at subsequent periods. Ic has been 
proved also that a strong solution of citric acid undergoes con- 
siderable contraction wffien mixed with water. — The next section 
of the paper relates to the acidity and commercial value of the 
different lime, lemon, and bergamot juices supplied for the 
manufacture of citric acid. The nature of some of the acids 
existing in the concentrated juices is to be made the subject of 
further research ; up to the present time, in addition to citric, 
formic, acetic, and possibly propionic, acids have been detected. 
It appears, however, that the organic acids other than citric 
which exist in the juice are chiefly non-volatile, and have soluble 
calcium salts. Phosphoric acid has also been found, and there 
is reason to suspect malic and aconitic acids, the latter being 
produced by the concentration of the juice. With regard to 
calcium citrate, it has been found that the amount of water con- 
tained in this salt varies according to the mode of preparation, a 
result demanding further investigation. The author next gives 
details of the method employed for analysing the citric acid liquors. 
With regard to tartaric acid, it is found that a strong solution 
contracts even more than citric acid when mixed with water. 
The author then proceeds to consider the qualitative reactions of 
tartaric, metatartaric, and ditartaric acids. Contrary to tlie state- 
ment given in books, it has been found that calcium acetate yields 
a crystalline precipitate of calcium tartrate, even in dilute solu- 
tions of tartaric acid. Free tartaric acid also is precipitated by 
calcium chloride in the presence of alcohol. The reactions with 
the acetates of lead and barium have likewise been studied. 
With regard to the amount of water in calcium tartrate, the 
author concludes that the salt has no definite composition at 100®. 
A very complete series of experiments upon the solubility of 
potassium hitarrrate has been made, and the remainder of the 
paper is devoted to the materials used tor the manufacture of 
tartaric acid, viz. lees, argol, and tartar, and the methods of 
analysis employed in their valuation. Mr. Warington deserves 
credit for thus contributing to the general store of Imowledge 
from the experience gained in the chemical factory. A great 
deal of manufacturing chemistry is at present carried on without 
any regard to the scientific principles involved, and if manufac- 
turers would only be somewhat more free in communicating 
apparently inexplicable facts to the scientific world, the advan- 
tage gained could not but be mutually beneficial. To quote the 
author’s own words : — “ A large amount of information is 
acquired in the laboratories of our great manufacturing concerns ; 
most of this might be published without any injury to the indi- 
vidual manufacturer. Especially is this true of analytical 
methods, and the publication' and discussion of these would do 
much to remove the disgrace to which science is often subjected 
from the wide discrepancies of commercial analyses.” We cor- 
dially echo the hope “ that the publication of these notes may 
lead to many similar communications.” — The remainder of this 
part is occupied by abstracts of papers from British and foreign 
journals, 

Poggendorf's Annalen der Pkystk und Ckemie, No, 10, 1875. 
In this is given the remaining portion of Prof. Stein’s article on 
the formation oi sound ; and from his analysis of the morions of 
tuning-forks he concludes that only displacements of the nature 
of condensation and rarefaction yield sound : that the strength 
ot the tones depends, among other things, on the size of the 
sounding mass ; and that only transversal or rectilinear excursions 
produce resonance. With these data he explains a number of 
the disproportionate loudness of forks held near 


and a description of some fossil plants from the “ Poudingue de 
Burnot” (Lower Devonian), by Di\ A. Gilkinet. The two 
species are PiliciUs phinatus (Ccemans) and FiUcites Upidorachis 
(Ccemans), which latter Dr. Gilkinet removes from the Ferns 
and places among the Lycopods, under the name Lepidodendvon 
Lurnotense. There are three plates of figures. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, Nov. 19.-—“ On the Physiological Action 
of Vanadium,” by John Priestley, Platt Physiological Scholar, 
the Owens College, Manchester. Communicated by Prof. 
Gamgee, F.R.S. 

Thirty-one experiments are detailed, in which frogs, a pigeon, 
guinea-pigs, rabbits, dogs, and cats were made use of. From 
these experiments it is gathered : — 

1 . That vanadium is a poisonous substance. 

2. That the symptoms of poisoning are, in general, similar, 
whatever the method of the introduction of the salt into the 
animal system. 

3. That the symptoms of poisoning which appeared in one or 
other of the various classes of animals above mentioned are : 
paralysis of motion ; convulsions, local or general ; rapidly super- 
vening drowsiness, or indifference to external circumstances ; 
congestion of alimentary mucous membranes ; discharge of san- 
guinolent fluid faces ; presence of glairy, fluid mucus in the intes- 
tines after death; certain changes in respiration, and, coinci* 
dently,^ a fall in temperature ; drowsiness and feebleness of pulse. 
In addition the heart was always irritable after death ; consious- 
ness and sensibility to pain seemed unimpaired ; and no 
diminution could be detected in the powers of muscle and nerve 
to respond to stimulation. 

4. That the lethal dose for rabbits lies between 9 'i 8 mgr. and 
14-66. mgr. ofVaOg per kilog. of rabbits. 

The author details a number of experiments undertaken with 
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the view to gain more exact information as to the action of the 
salt of vanadium upon particular functions. The methods of 
experiment and the precautions observed are fully described. 

Chemical Society, Nov. 18. — Prof. Abel, F.R.S., presi- 
dent, in the chair. — The Secretary read a paper by Mr. 
T. M. Morgan, on ethyl-phenyl acetylene. — The second com- 
munication, on narcotine, cotamine, and hydrocotamine. 
Part 2, by Mr. G. H. Beckett and Dr. C. R. A. Wright, is a 
continuation of their investigations of this subject. — Mr. W. 
Noel Hartley then gave an account of the presence of liquid carbon 
dioxide in mineral cavities, in which he proves, from the physical 
properties of the liquid enclosed in a cavity of a quartz crystal in 
his possession, that it is carbon dioxide. — The last paper, by 
Mr. W. PI. Perkins, was a preliminary notice on the formation 
of coumarin, cinnamic and other similar acids. 

Meteorological Society, Nov, 17. — Dr. R. J. Mann, pre- 
sident, in the chair. — Sergeant James Conroy, R.E., Morris 
Jones, L.R.C.P., A. H. Leycester, Sir David L. Salomons, 
Bart., and James P. H. Walker, were balloted for and duly 
elected Fellows of the Society. The following papei-s were then 
read : — Some remarks on the reduction of barometric readings 
with a form of table for combining the corrections for index-error, 
temperature, and altitude, by William Marriott. Readings of 
the barometer to be of any scientific value must be corrected for 
index- error, tempeiature, and height above mean sea-level. 
There is not much difficulty in applying the first two, but it is a 
very troublesome thing to obtain the proper corrections for alti- 
tude if the station be more than 100 feet above sea-level. The 
author has found that a great number of observers make some 
very extraordinary mistakes in applying this correction, and 
gives a few as specimens. He attributes the difficulty in apply- 
ing this correction to the unsatisfactory explanation accompanying 
the tables as given in the different manuals on meteorology and 
to the fact of the corrections being only given for two pressures, 
viz., 27 inches and 30 inches. He then submits a table which 
gives the sea-level pressure on the left hand and the reading of 
the barometer at the station corresponding to that pressure on 
the right hand, -with the altitude correction between them. In 
conclusion he submits a form of table in which is combined the 
corrections for index-error, temperature, and height above sea- 
level, which is the means of saving much time, besides reducing 
the liability to error. — On a continuous self-registering thermo- 
meter, by W. Harrison Cripps. The thermometer consists of 
six coils of glass tubing, the first five being wound concentrically 
round an axis, each coil lying within the other, in such a manner 
as to form a spiral glass wheel 4 inches in diameter. The sixth 
coil is moved slightly away from the others, so that it shall form 
the circumference of a circle 5 inches in diameter, the centre 
being the axis around which the spiral tube is coiled. Pivots 
are attached to either end of the axis, which rest on two parallel 
metal uprights. The tubing is filled with spirit, and mercury 
and a small quantity of air are enclosed in the large coil. The 
thermometer works in the following manner : when the spirit 
contracts on cooling, the expansion of the included air keeps the 
column of mercury in contact with it ; this immediately alters 
the centre of gravity, and the wheel begins to revolve in a direc- 
tion opposite to that of the receding mercury. On applying 
heat, the mercury passes forwards and the wheel moves in the 
opposite direction. The thermometer is made to record some- 
what in the same way as the recording aneroid barometer. — On 
a self-regulating atmometer, by S. H. Miller, F.R.A.S. ^ After 
several years’ experimenting with evaporating dishes of different 
forms under various conditions, the author has arrived at the 
conclusion that none of the contrivances which have come under 
his own observation are entirely satisfactory. After remarking 
upon the conditions which a good evaporator should fulfil, he 
proceeds to describe a self-regulating one which he has devised 
and which has now worked satislactorily for several months. 
The apparatus consists of an open cylinder 8 inches diameter, 
surmoimted by a brass rain-gauge rim which receives the water 
from which the evaporation takes. This vessel is surrounded by 
another cylinder 15 inches in diameter and closed at the top, 
which is divided into two compartments, upper and lower. The 
upper one is filled with water to keep the level in the inner 
cylinder always constant, and the lower one receives the overflow 
rainfall. The amount of evaporation is determined by weighing 
the apparatus. 

Zoological Society, Nov. 16. — Mr. Osbert Salvin, F.R.S. 
in the chair. — Mr. Sclater exhibited the upper horn of a Two- 
horned Rhinoceros that had been shot in March last by Lieut.- 
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Col. C. Napier Sturt, in the valley of the Brahmapootra. Mr. 
Sclater remarked that this seemed to prove conclusively the 
existence of a two-homed species of Rhinoceros in Assam, 
which would probably turn out to be the same as that from 
Chittagong, now living in the Society’s Gardens. — Mr. Sclater 
read an extract from a letter addressed to him by Dr. N. Funck, 
director of the Zoological Gardens, Cologne, staling that the 
bird figured in Mr. Sclater’s recent article on the Curassows as 
Paiixigaleati var. rubra, \yas the true female of Patixi gahata. 
— Mr. H. Seebohm exhibited and made remarks on a series of 
rare and interesting birds and eggs from the tundras and deltas 
of the Petchora River, North-eastern Russia, collected there by 

Mr. J. A. Harvie Brown and himself during the present year. 

Mr. A. H. Garrod read some notes on the Manatee {Manaiits 
americanzis) recently living in the Society’s Gardens.— Dr. 
Gunther, F.R.S., read a 3 iird report on the collections of 
Indian reptiles obtained by the British Museum, and gave 
descriptions of several species new to science. — A communica- 
tion was read from Mr. E. Pierson Ramsay, containing a list of 
birds met with in North-eastern Queensland, chiefly at Rocking- 
ham Bay. — A second communication from Mr. Ramsay gave 
a description of the eggs and young of Rallina tricolor, from 
Rockingham Bay, Queensland. — A third communication from 
Mr. Ramsay contained the description of a new species of 
Psecilodryas, and a new genus and species of Bower Bird, pro- 
posed to be called Scmopceus dentirostris, from Queensland. — 
— A communication was read from Mr. Sylvanus Hanley, con- 
taining the description of a new Cyclophorus and a new Ampul- 
laria, from Burmah. — A communication was read from Dr. J, 
S. Bowerbank, F.R.S., containing further observations on 
Alcyoncdlum spedosum, Quoy et G., 2x16, Hyalonema mirabilc, 
Gray. — Mr. Arthur G. Butler read a paper on a collection of 
butterflies from the New Hebrides and Loyalty Islands, and 
gave descriptions of some new species. — A second paper by Mr, 
Butler contained particulars of a small collection of butterflies 
from Fiji. Mr. Butler also read the descriptions of several new 
species of Sphingidse. — A communication was read from Mr. 
W. H. Hudson, containing remarks on Herons, with a notice 
of a curious instinct of Ardetta invohtcris. — A communication 
was read from Dr. Otto Finsch, in which he gave the description 
of a new species of Crowned Pigeon from the southern end of 
New Guinea, opposite Yule Island. Dr. Finsch proposed to 
call this bird Goura scheepmakeri, after Mr. C. Scheepmaker, of 
Soerabaya, who had transmitted a living specimen of it to the 
Zoological Gardens, Amsterdam. 

Entomological Society, Nov. 3. — Sir Sidney Smith 
Saunders, C.M.G., president, in the chair. — This being the 
first meeting of the session in the new rooms of the Society at 
II, Chandos Street, Cavendish Square, the President delivered 
an inaugural address, pointing out the advantages which might 
be expected from the hbrary and meeting-room being brought 
into juxtaposition on a more central site ; and also from the 
library being open to members during three days in each week 
instead of one day only. — M. Oscar Lamarche, of Liege, was 
elected a foreign member. — IMr. W. C. Boyd exhibited mines of 
Heliozela sericiella in oak. He had succeeded in rearing the in- 
sects by confining them with a young oak plant, and thus was 
enabled to discover their habits, which had hitherto been un- 
known, The mines were situated in the footstalks of the 
leaves. — Mr. M Lachlan exhibited a living apterous female of a 
terrestrial Trichopterous insect, Enoicyla (probably^, pusnla, 
Burm.) He had recently bred it, with others, from cases for- 
warded to him by Mr. Fletcher, of Worcester, the discoverer 
of the insect in this country. Mr, M Lachlan gave an account 
of its structure and singular habits. The perfect insects emerge 
in November, and the males are furnished with ample wings. — 
Mr. Champion exhibited several rare Coleoptera captured by 
him in Kent and Surrey. — Mr. Phipson exhibited a Ca-ocala 
nupia, with several Acari on a portion of one of the anterior 
wings, instead of on the body, as is usually the case. — The Rev* 
H. S. Gorham read descriptions of some new species and a new 
genus of Endo?nycki, — Mr. Arthur G. Butler communicated ** a 
list of the Lepidoptera referable to the genus Hypsa of Wafcris 
list, with descriptions of new genera and species.” — Mr. Ed^rd 
Saunders communicated a second part of his Synopsis bf the 
British Hemiptera Heteroptera, — Mr, Charles O. Waterhouse 
read descriptions of some new genera and species of Hetero- 
merous Coleoptera {Hetopidcs), Hdefly from Terra' 3 tl Fuego. 
The specimens had been brought to thjb J>y Mr. Charles 

Darwin, and had been described by IMr, Water- 
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house, sen., hut the manuscript had been unfortunately lost, and , 
the insects had remained unnoticed till the present time. 

Berlin 

German Chemical Society, Nov. S. — A. W. Hofmann, 
president, in the chair.— J. Landauer described a blowpipe- 
apparatus consisting of two bottles, one of which contains air, 
while the other, filled with water, is placed above and is con- 
nected by a tube with the air-bottle. The water replacing the 
air produces the blast. — T. Grabowsky has found amongst the 
products chlorine forms with acetone, a liquid of the formulm 
C^H^ClgO, and another liquid CgH-CIgO (trichlorinatecl oxide 
of meFit>lene). — The same chemist has studied anew thetrans- 
fonnation of chloral into chloralid and solid chloral. — P. Griess 
has obtained betain by the action of iodide of methyl on glycocol. 
— S. P- Sadler appears to have transformed gtycerine into tar- 
tronic acid by means of diluted fuming nitric acid. — V. von 
Richter reverted to a reaction formerly observed by him, through 
which nitrobromobenzol and cyanide of potassium form cyano- 
bromobenzol, and consequently a bromobenzoic acid, of which 
the acid group COoH is jiot corresponding in position to the 
nitro-group of the original compound. He has repeated the 
experiment with bibromo-nitro-benzol, and finds corresponding 
exchanges to take place in their case. He also described the 
formation of certain di-tri- and tetra-bromo-benzols. — F. Beil- 
steiii and A. Kurbatow, by adding chloride of antimony to nitro- 
benzol and passing chlorine gas into it, have obtained a good 
yield of meta-chloronitrobenzol and higher chlorides. — T. A. 
Roorda Smit prepares acetate of ammonium and acetamide by 
means of carbonate of ammonium. The same fluids, nitro- 
benzol and sulphite of ammonium, yield anilosulphite of am- 
monium CgH3NHS03NH4, The same chemist has found 
thioanilide, CcHsNH— S — NHC5H5, a yellow oil, amongst the 
products of the reaction of chloride of sulphm- on aniline. — Ira 
Remsen communicated researches on the action of potassium on 
succinate of ethyl and on the action of ozone on carbonic oxide. 
— The President then read to the meeting an autobiographical 
sketch by F. Wohler, not intended for publication, of which the 
following is an extract His father, as well as a friend of the 
family, encouraged his pleasure in collecting natural objects, and 
experimenting. In 1S14 he was sent to the grammar-school of 
Frankfort. He was backward particularly in mathematics, partly 
because he was constantly occupied in collecting minerals. Dr. 
Buch in Frankfort was his first serious instructor in chemistry. 
Bach published remarks on selenium conjointly with Wohler. 
Hagen’s old treatise, based on the phlogistic theory already used 
by his father, was his first guide, but was soon exchanged against 
more modern views and books. His room was changed into a 
chemical laboratory ; he learnt to engrave on copper, and collected 
antiquities ; but his great pleasure was the construction of a Yolta- 
battery of 100 couples and the reduction of potassium by means 
of it, as well as by heat alone. He was fond of bodily exer- 
cises, such as swimming and shooting. In 1S20 he went to the 
University of Marburg, but was offended by one of the pro- 
fessors, who forbade his making chemical experiments while he 
was studying medicine 1 He therefore continued his studies in 
Heidelberg. The great physiologist Tiedemann became his 
ffiend, and he published researches on the change that organic 
acids undergo through passing the human body. He obtained a 
prize for this paper, and used it for his dissertation as Doctor of 
Medicine. He still had the intention of entering into the prac- 
tice of a profession. Pie worked in Gmelin’s laboratory, but 
never heard any lectures on chemistry. The sketch does 
not enter into his life in Sweden, described in a former paper. 
After returning from Sweden his friendship with Liebig com- 
menced in Frankfort, to cease ouly ;vith Liebig’s death. In 
1825 Leopold von Buch proposed him as teacher of chemistry of 
the newly founded School of Industry (Gewerbeschule) at Berlin. 
He accepted the place, and was named Professor in 1S2S. He 
derived great benefit from living in friendly intercourse with 
Magnus, H. and G. Rose, and Mitscherlich. He remembers 
with enthusiasm the influence of Humboldt and his eloquence. 
Humboldt was president of the Association of Natuial Philo- 
sophers a" Berlin, and the contrast between his never-ceasing 
flow of language and the silence of Berzelius is humorously 
described in the following anecdote. During an excursion 
of the Association, Wohler had to take his seat, as he says, 
on account of his thinness, in a carriage nearly filled already 
by the stoutest members of the Association, viz. Humboldt and 
Berzdius. The former held forth with his usual readiness, when 
Berzelius suddenly broke font in Swedish ; “Mr. Wohler, what 


I eloquence ! I cannot stand it any longer ! ” Fortunately Hum- 
boldt’s all but universal knowledge did not comprise the Swedish 
language. In Berlin Wohler published his text-book (Grundriss) 
of chemistry, at first anonymously. Soon afterwards he left 
Berlin for Cassel. In 1829 he visited France together with 
Magnus ; in 1S35 England. In 1836 he was named successor 
of Stromeyer as Professor of Chemistry in Gottingen. 

Paris 

Academy of Sciences, Nov. 15. — M. Frcniy in the 
chair. — The following papers were read : — On meridian obser- 
vations of small planets at the Greenwich and Paris Observatories 
during the third tnmestre of 1S75, by hi. Leverrier. — On the 
density of pare platinum and iridium and their alloys, by MM. 
Saime-Claire Devjlle and H. Debray. The numbers obtained 
(about 21*5 tor platinum and 22*4 for iridium) are higher than 
those found hitherto. — Researches on the composition of dis- 
solved acids and salts, by M. Berthelot — Memoir on measuie- 
ment of the affinities between liquids of organised bodies by 
means of electromotive forces, by M. Becqucrel. He studies 
the electromotive force obtained Doin the white and the yolk of 
an egg, from the arterial and venous blood of dogs, and from 
each of these with albumen, the reactions between plant liquids, 
and between them and animal liquids, the electro-capillary effects 
of sulphurous liquids in contact wntli liquid exuded from the 
skin, «S:c. — Examples of the contemporaneous formation of iron 
pyrites in thermal springs and in sea water, by M. Daubree.— On 
the carpellary theory according to the Amaryllidem (Part i, 
Alstrmincria), by M. Trecul. — Fifteenthnote on the electric con- 
ductivity of moderately conducting bodies, by M. Du Moncel. 
— M. Janssen presented four cases of natural history specimens 
from the Japanese Government.— Ou the representation of figures 
of geometry of 71 dimensions by correlative figures of ordinary 
geometry, by Mr. Spottiswoode. — On the development of the 
fruit of Copriiii, and the supposed sexuality of the Basidio- 
mycetes, by M. van Tieghem. — Theory of hail, by M. Couste. 
— On the employment of nickel deposited electrically to pro- 
tect the magnets of compasses against oxidation, by M, Duchenin. 
— Apiriication of the principle of analytic correspondence to the 
demonstration of the theorem of Bezout, by M, Saltel. — Obser- 
vations of the, planet Jupiter, by M. Flammarion. He notes 
[inter aha) the appearance of white elliptic spots followed by 
shadow^s. Some sketches are given. — On some combinations of 
titanium, by MM. Friedel and Guerin. — Solution of platinum 
in sulphuric acid during the industrial pi'ocess of concentration, 
by M. Scheurer-Kestner. — On the presence of a new alkaloid, 
ergotinine, in spurred rye, by M. Tanret. - On the role of carbonic 
acid in the phenomenon of spontaneous coagulation of blood, 
by M. Glenard. — Reply to MM. Mathieu and Urbain’s last note 
on the same subject, by INI. Gautier.— On the embryogeny of the 
flea, by M. Balbiani. — On larval forms of Bryozoa, by M. 
Earrois. — Note on the storms of November 6 to ii, 1875, by 
M. Marie -Davy. 
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THE GOVERNMENT AND THE POLLUTION 
, OF RIVERS 

I Polhitioti of Rive 7 's. What Means cajt he adopted to 
i prevent the Pollnti 07 i of Rive 7 ‘s ? A Paper read at 
] the Social Science Congress, Plymouth and Devonport, 
September 1872, by William Hope, V.C. (London, 

1873-) 

Food Ma 7 uifactnre versus River Polhitmu A Letter 
addressed to the Newspaper Press of England, by the 
same Author. (London : Stanford, 1875.) 

T he question of River Pollution, one of undoubted 
importance to the country at large, has been once 
again raised by Mr. Hope, so well known for his untiring 
zeal in the cause of sev/age farming, in the two above- 
named pamphlets. As involving questions of science — 
or at least of applied science — we feel called upon to 
offer some remarks upon the subject, the more so as it is 
one having such unquestionable sanitary bearings as to 
have been made the subject of Select Committees, Royal 
Commissions, and of at least three Parliamentary Bills. 
We shall in the first place give a brief abstract of Mr. 

! Hope s pamphlets, in order to fay before our readers the 
1 present state of the sewage question, before proceeding 
j to consider the manner in which the subject has been 
■ handled by the Legislature. 

In the first-named pamphlet the author passes in review 
the chief processes which have been proposed for pre- 
venting the pollution of rivers by sewage, classifying all 
systems under two divisions — those which profess to deal 
with part only of the sewage, and those which profess to 
deal with the whole.” The inefficacy of the former is 
summed up in the following words (page 5) : — 

‘‘ But supposing that they really accomplished all they 
are intended to effect, the sewage question would still be 
as far from solution as ever, for the part of the total refuse 
which they profess to deal with is only about a half per 
cent, of the whole.” 

Of processes professing to deal with the whole of the 
sewage the first noticed are those precipitation schemes 
in. which the sewage matter is supposed to be precipitated 
by the addition of some chemical substance. The so- 
called ABC” process is considered at some length, and 
its not very creditable history traced ; analyses of the 
various precipitating mixtures employed by this company 
are given, beginning with that first employed which the 
author distinguishes as “ Moses ” (because stated by the 
patentee to have been first revealed to Moses in the wil- 
derness and communicated by him to the children of 
Israel !), and concluding with that in use at Leeds at the 
time of reading the paper. 

When we state that this mixture consists of alum, 
blood, clay, and charcoal refuse from Prussian blue 
works, our readers will at once perceive the justice of the 
sentence pronounced by Mr. Hope — that none of the 
ammonia in solution is precipitated, but runs away in the 
effluent water. We may furthermore recall to mind the 
fact that the process as carried on at Leicester and 
Leamington, with a mixture containing the same ingre- 
dients in different proportions, was made the subject of 
an exhaustive inquiry by the Rivers Pollution CoHimis- 
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sion, and justly condemned by that body in their second 
Report, on the grounds of its failing to remove the organic 
polluting substances in the state of solution. The same 
objections are applicable to Forbes’ phosphate of alumina 
process, and to Anderson’s process, which are the next 
considered. Mr. Whitthread’s phosphate of calcium pro- 
cess is spoken of somewhat more hopefully, although at 
the time of reading the paper it was in a very early stage 
of development, while 'Weare’s peat charcoal process is 
unhesitatingly condemned — the effluent water resulting 
from it is, as a matter of fact, still sewage.” 

General Scott’s hydraulic cement process, which con- 
sists in precipitating lime and clay in the sewage, is effec- 
tive in clarifying and to a great extent deodorising the 
sewage by the removal of suspended matters in the form 
of “ sludge,” but from a sanitary point of view the sewage 
question is untouched, as the inventor does not profess to 
deal with the effluent water. 

The purification of sewage by its direct application to 
land as effected by in'igation next receives consideration, 
the author pointing out that this is really an effective 
means of disposing of sewage— a statement fully borne 
out by every scientific authority who has examined into 
the method. Without at present entering too fully into 
details, we may state that the author’s experience has led 
him to the conclusion that the successful treatment of 
sewage as a manure depends upon its thorough inter- 
mittent downward filtration through the soil, with due 
precautions against overflooding the land. By those who 
have followed the question from the beginning, it will be re- 
membered that the chemical principles of “ downward in- 
termittent filtration” were first discovered in the laboratory 
of the Rivers Pollution Commission, and its efficiency 
made known in their first Report. The chemistry of the 
process, it is scarcely necessary to add, is accelerated 
oxidation, and Mr. Hope had been independently led to 
adopt this principle as applied to irrigation on an experi- 
mental sewage farm at Romford. The remainder of the 
pamphlet is chiefly devoted to what we cannot but con- 
sider as a fruitless discussion upon the precise meaning 
of the terms irrigation ” and intermittent downward 
filtration,” it being contended that the two processes are 
really identical — an opinion in which we feel constrained 
to differ from the author, since, although the involved 
principles are most probably the same, the methods of 
application are essentially different. The results of the early 
experiments upon the Romford farm were made known 
to the British Association Committee at the Brighton 
meeting, and are thus summarised by the author : — 

"Although the soil is exceedingly siliceous, and ill- 
adapted for the retention of manure, yet out of every 100 
parts of nitrogen applied in the sewage, no less than 40 
were actually converted into crops, 50 parts were unac- 
counted for (remaining chiefly in the soil), and only 10 
parts escaped in the effluent water, of which again only a 
fraction was still in an organic form.” 

The second pamphlet is a spirited appeal to the press 
to take up the sewage question, but as it relates chiefly to 
the financial aspect of the matter, it is not well adapted 
for abstracting in these columns. It may be stated^ how- 
ever, that the author therein admits that he met with 
heavy losses in the working of the because, 

in his own words, " he has not had the ^wage of Romford 
to convert.” The original outlay, it seems, had been based 
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upon the assumption of his receiving the sewage from a 
population of 8,000, instead of which the amount actually 
received was that due to a population of about 3,000. 

Mr. Hope has thus done excellent service in continually 
directing attention to and practically demonstrating, often 
at great pecuniary sacrifice, the applicability of the iriiga- 
tion scheme to the disposal of sewage. It is true that the 
Towns Sewage Commission of 1865, in their third Report, 
did not speak favourably of the process, stating that their 
analyses proved that the effluent water from the Rugby 
works contained about the same quantity of dissolved 
organic impurity as the raw sewage, but it is now known 
that the process of analysis employed by them gave fal- 
lacious results, and analyses by the Rivers Commission 
(First Report) show that the process removes an average 
of 817 per cent, of the nitrogen, and 68‘6 per cent, of the ■ 
carbon contained as dissolved organic impurity, and 977 
per cent, of the suspended organic pollution. 

So much for irrigation. The other plan recommended 
by the Commission, Frankland’s “ downward inter- 
mittent filtration,'’ is equally if not more effective. An 
average of 87’6 per cent, of nitrogen and 72 ‘8 per cent, 
of carbon contained as dissolved organic pollution is 
removed by the operation, and all suspended impurities. 
We may further state that the plan has been applied by 
Mr. Bailey Denton to the sewage of Merthyr Tydvil, and 
has been in successful operation at that town for a 
period of three years. 

Two effective schemes for the treatment of sewage — 
either of which might be employed according to the 
locality— are thus offered, so that, the sewage question 
being practically settled, let us now consider the action 
of the Government in the matter. 

It is at least fifteen years since the efficacy of irri- 
gation was first made known, and seven years since the dis- 
covery of intermittent filtration. In a letter on the sewage 
question published in 1S65 by Mr. Hope, it is stated that 
‘‘ there have already been six Select Committees and two 
• Royal Commissions on the question, independently of the 
Main Drainage Committee of the Metropolitan Board of 
Works, which has investigated the subject for five long 
years, and these Committees and Commissions have pub- 
lished no less than ten reports.” A Rivers Pollution Com- 
mission was formed in 1 865 and replaced by another in 1868, 
which continued its work down to i874,LThese Commissions 
have cost the country from 40,000/. to 50,000?., and in their 
laboratory the various processes devised for the purification 
of sewage and other foul liquids have been quantitatively 
examined and the results made known in no less than 
nine consecutive reports. Remedies for the different 
forms of pollution have been clearly and consistently 
pointed out, and various recommendations suggested for 
legislation. The standards of polluting liquids proposed 
by the Commission to be fixed by Act of Paxiiament 
have been substantially approved of both by English and 
Continental chemists of eminence. Now the members of 
a Royal Commission are presumably appointed because 
specialy qualified for the inquiry, a presumption which 
has been amply testified in the case of the Rivers Com- 
mission, Notwithstanding this — notwithstanding that a 
code of standards has been proposed for legislative enact- 
ment — ^in spite of the fact that practical and efficient 
remedies do already exist for the [disposal of sewage, 


down to the present time nothing whatever has been 
done by the Government. The jDuke of North- 
umberland’s Bill of 1873 embodied, it is true, all the 
recommendations of the Rivers Commission, but, most 
wonderful to relate, in the Rivers Pollution Bill brought ^ 
in last session, the whole of the work done by that Com- 
mission is totally ignored \ and the Bill moreover shows 
that its framers were totally unacquainted with the ad- 
vancement of science in this direction during the last 
tTventy years. 

Confronting these facts with a statement in Mr. Hope’s 
second pamphlet, that the Registrar- General’s returns, 
confessedly incomplete from various causes, show that 
‘ sanitary authorities ’ have been killing by means of 
enteric fever no less than 14,000 persons per annum,” we 
now leave the subject to the serious consideration of the 
Legislature. 


THE MANCHESTER SCIENCE LECTURES 
Science Lectmes for the People^ delivered in Manchester. 
First, Second, Third, Fourth, Filth, and Sixth Series. 
1866-74. 3 vols. (Manchester: Hey wood.) 

I T is now nine years since Prof. Roscoe made the bold 
experiment of ascertaining whether the working men 
of Manchester would appreciate the value of scientific 
instruction given in a plain but correct manner, and illus- 
trated by suitable experiments and diagrams. The mag- 
nificent success that attended the early efforts of Prof. 
Roscoe has led the experiment to be repeated yearly until 
it is now, we hope, a settled institution. In the preface 
to one of the series we learn that each lecture, on an 
average, has been attended by nearly 1,000 persons, and 
an additional and wider audience has been secured by the 
verbatim reports of the lectures which are bound together 
in the volumes before us. Published at a penny each, 
from 5,000 to 10,000 of each of these lectures have been 
sold, and the demand for back numbers still continues. 
Certainly it is to be hoped, as Prof. Roscoe remarks, 
that the example of Manchester may be followed by other 
large towns, for surely nothing can at the present time be 
more important than to infuse into the minds of the 
people an idea of that scientific truth which is rapidly 
being recognised as not only lying at the foundation of 
our material welfare, but also of our social and moral 
well-being.” We are aware that many of our large towns 
are doing good work in -this, direction by the lectures' 
regularly arranged in connection local institu- 
tion ; witness, for example, the cpg 

attracted by the admirable lectures yearly given in con- 
nection with the Midland Institute at Birmingham. But 
the lectures at these and similar institutions are chiefly 
frequented by the middle classes, whereas we are assured/ 
that at the Manchester lectures the class of p£sons -pre-J 
sent was chiefly working men, for whom the lectures were 
designed, and who by their marked attentio2^.alpd interest 
invariably showed how keenly they appreciateo^the 
madon that was given. It is said that to mafeeVorking-' 
men lectures a success, a very low entrance fe^must be 
charged, and this involves a pecuniary loss that must her; 
met by local subscriptions. This must necessarily bd 
true of the first course or two, when the people will noj 
pay for that of which they have had ao experience, 
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we question the wisdom of not allowing these Manchester 
lectures to be self-supporting. Working men are now 
absolutely better paid than the great majority of clerks and 
einployis in the Civil Service, and their expenditure is 
less heavily taxed than those who esteem themselves in a 
higher social scale. Mechanics and others can therefore 
well afford to pay whatever is necessary for these lectures, 
and we cannot but think it is an unwise thing to establish 
the idea that fustian can have for a penny what is charged 
sixpence or a shilling to cloth. If a penny entrance-fee 
is too firmly rooted to be dislodged with impunity, boxes 
might be put in the room for contributions by the 
audience, "who might be urged to make the lectures self- 
supporting. Moreover, the profits on the sale of these 
reports of the lectures must be large and ought to go 
some way towards meeting the expense of the lectures 
themselves. After all, the main secret of success in any 
popular lecture scheme is to have some one responsible 
person, like Prof. Roscoe, who, year after year, has 
unsparingly used his influence and his time in this good 
cause. 

We must add a few words about the books before us. 
When upon opening our parcel we found the editor of 
NATUJtE had sent us these lectures with a request for a 
review of them, we felt he had set us to a hopeless task. 
What sane solitary reviewer dare venture to criticise 
the collective wisdom of Professors Huxley, Tyndall, Ros- 
coe, Gladstone, Geikie, Balfour Stewart, Odling, Clifford, 
W. C. Williamson, Wilkins, Ward, Jevons, Drs. Car- 
penter and Huggins, Mr. Spottiswoode, Sir John Lubbock, 
and other famous men who make up the brilliant array of 
Manchester lecturers ? 

It is hardly needful to say that all the lectures in 
these volumes are good, and some well repay care- 
ful perusal Many of the lectures are so fascinating 
that it is difficult to put the volumes aside. What, for 
instance, can be more charming than Prof. Geikie^s 
lecture on the Ice Age in Great Britain, or Sir John 
Luhbock^s lecture on Modern Savages, or Prof. Stewards 
on the Sun and Earth ? And w^e envy those who were 
present at such experimental lectures as Prof. Tyndall's 
on Crystalline Forces, Prof. Abel’s on Gun Cotton, or at 
Prof. Roscoe’s or Dr. Huggins', and others we have not 
space to name. The books before us are therefore Avell 
worth preserving, for though the lectures are popular they 
are in no instance claptrap ,* and whilst within the com- 
prehension of all classes, they will also be found not un- 
worthy of perusal by men of culture. 

Mr. Pitman, who reported the lectures, has evidently 
done his work faithfully and well, and Mr, Heywood who 
publishes them has clothed the volumes^in a new and 
attractive dress. 

We would venture, however, to suggest to Prof. 
Roscoe — whose name at the foot of each preface is the 
only editorial mark — that it would be desirable to have 
a responsible editor when such permanence, as these 
volumes indicate, is given to the lectures. Reading one 
of Dr. Carpenter’s lectures, for example, there is a con- 
tinual reference to diagrams and maps which, though 
present to the audience, are not so to the reader ; and 
to some other lectures the same remark applies. Moreover, 
before binding up the lectures, the authors, we think, 
ought to have been informed tliat a volume was to be 


issued, and so the opportunity afforded them of making 
any corrections or additions to their lectures they might 
find necessary^ Then a better table of contents of each 
volume would be an advantage, and the names of the 
lecturers should be attached to the titles of the lectures in 
the contents. In the first series the names of those who 
gave the short courses on Chemistr)^ Zoology^, and Phy- 
siology ai-e entirely omitted both in the index and in the 
lectures themselves. A reader opening on p. 119 of the 
first volume finds the course on physiology beginning, 
‘‘The subject, my friends, upon which I am going to 
speak to you this evening, &c.,” but wLo the speaker is 
he will be perplexed to find. Incidentally the omitted 
names happen to be mentioned by Prof. Roscoe in the 
preface. Such little matters as these might readily he 
amended by proper care on the part of the publishers. 

W. F. B. 


RECENT AUSTRALIAN EXPLORATIONS 
Explorations in Australia; with an Appe7idix on the 

Co?idition of iVesterji Australia, By John Forrest, 

F.R.G.S. (London : Sampson Low and Co., 1S75.) 
FAURING the last three years there has been an 
admirable activity among the Australian colonists 
in the exploration of the great tract of unknown land in 
the centre of the southern continent. It w'as long ago 
surmised that this interior was either occupied by a great 
lake or lakes, or was in the main a barren desert, but 
only within the last two years has its real condition been 
conclusively demonstrated. The most prominent names 
in recent exploration are those of Giles, Gosse,Ross, Lewis, 
Warburton, and Forrest. The first two were baffled in 
their attempts to cross the country ; even though Gosse 
was provided with camels, he only reached close on the 
130th degree of E. long, when he had to return eastwards. 
Ross, in 1874, explored a considerable previously un- 
\dsited tract to the S.W. of the Neale River, while 
Lewis explored, in 1874-5, region to the W., N., and 
N.E, of Lake Eyre. Col. Warburton has the honour of 
having been the first to cross the country, starting from 
Alice Springs on the telegraph line in April 1873, and 
eight months after, reaching the west coast. His narra- 
tive we noticed in vol xii. p. 46. Mr. John Forrest 
though yet a young man, has perhaps done more than 
any recent explorer to make known the real nature of the 
hitherto unknown or imperfectly known regions. He is, 
we believe, a native of West Australia, a member of the 
Colonial Survey, and well qualified in every respect for 
the trying task of Australian exploration, and the Colonies 
would do well to make liberal use of his services in order 
to obtain a satisfactory idea of the resources of their 
country. 

The volume before us contains an account of three 
separate exploring journeys made by Mr. Forrest. The 
first of these was a comparatively short trip to the north- 
east from Perth, as far as the 123rd degree of E. long., 
accomplished between April and August 1869. The 
object of this journey was to endeavour to fuHi some 
traces of the unfortunate Leichardt, who t-vi^enty-seven 
years ago quitted Moreton Bay to q*o^ the continent, 
but whose fate is still a mystery. We "heed hardly say 
that Mr. Forrest's journey was ia vain, so far as this 
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object is concerned, though he brought back much 
valuable information concerning the country traversed. 
The latter portion was over comparatively unknown 
ground ; and Mr. Forrest discovered a remarkable series 
of salt lakes extending from about 119° to 122° E. long., 
and bet^^een 28^ and 29*" S. lat. The country is some- 
what hilly along the 29th parallel, with granite and sand- 
stone rocks. Here he was on the edge of the dreary 
spinifex desert which has daunted so many explorers. 

Mr. Forresfs second journey was a much more im- 
portant and extensive as well as hazardous one ; it was 
indeed along the same route as that in which the daunt- 
less Eyre suffered so terribly thirty-five years ago. With 
a small party, and after making excellent arrangements 
with a vessel to meet them at a certain point, he set out 
from Perth on March 30, 1870, came S.E. to the coast, 
and travelled along the great Australian Bight, reaching 
Adelaide on Aug, 24, without loss. He kept considerably 
more inland than did Eyre, and was in every respect more 
fortunate, though there was frequently considerable suffer- 
ing from w’ant of water. His report of the country tra- 
versed is much more favourable than Eyre's ; large grassy 
tracts, extending many miles inland, being found along 
nearly the whole length of the Bight Water is the great 
want, yet, since Forrest's journey, settlers have been 
attract^ to the region, and we believe preparations are 
being made to connect West Australia with the eastern 
colonies by means of the telegraph. 

Mr, Forrest’s third journey was a much more formidable 
undertaking, and in ^ respects of more importance than 
either of the two previous ones. Its object was to discover 
decisively the real nature of the mysterious interior, and 
thus make an important contribution to scientific know- 
ledge, as well as to let the Australians know what are 
the resources of their immense continent, not much less 
in area than continental Europe. The expedition was 
carefully organised, though it did not cost much above 
600/., and consisted of four white men, two blacks, and a 
large number of horses to carry’’ provisions, equipment, 
&C., as well as for riding. The party set out from Perth 
on March iS, 1874, and after reaching 26° S. lat. in 
117° E. long., proceeded in a generally eastward direction 
along that parallel, until on Sept 27 the telegraph line 
was struck in 27° f S. lat Mr. Forrest’s route was 
thus on an average about 400 miles S. of that ' of Colonel 
Warburton. After the first few entries in his journal, 
Mr. Forrest’s narrative becomes somewhat tedious from 
its sameness, though the intelligent and energetic leader 
is not to blame for this. As has been the case with 
nearfy aB previous inland Australian expeditions, the 
daily occtqjation of the present one was to hunt ior 
water ; this is the burthen of every day’s entry in the 
journal, Mr, Forrest has the same tale to tell as Colonel 
Warbnrtmi had of the more northerly route — appar^tly 
endless spinifex plains, varied with sand-hills, sandstone 
cliffs, granite rocks, a few trees, and, in Forrest’s case, 
with rare grassy plains, hut with scarcely enough of 
water all the way to fill a fair-sized miH-pond. Forrest’s 
party, however, notwithstanding that they had no 
fared much better, both in the matter of food and drink, 
than did Warburton’s ; only one of the horses actually 
died, and comparatively few had to be abandoned. Once 
only were they attacked by the natives, who were dis- 


persed by a shot or two that did little damage. Not 
many natives were met with, though signs of them were 
frequently seen, and they seem to have been watching the 
expedition along most of the route. 

Mr. Forrest sums up the results of his third journey as 
follows ; — 

The whole of the country, from the settled districts 
near Champion Bay to the head of the Murchison, is 
admirably suited for pastoral settlement, and in a very 
short time will be taken up and stocked ; indeed, some 
already has been occupied. 

“ From the head of the Murchison to the 129th me- 
ridian, the boundary of our colony, I do not think will 
ever be settled. Of course there are many ^assy patches, 
such as at Windich Springs, the Weld Springs, all round 
Mount Moore, and other places ; but they are so isolated, 
and of such extent, that it w'ould never pay to stock them. 
The general character of this immense tract is a gently 
undulating spinifex desert — Festiica {Trio did) irritatis, 
the spinifex of the desert explorers, but not the spinifex of 
science. It is lightly wooded with acacia and other small 
trees, and, except in a few creeks, there is a great absence 
of any large timber. 

" The prevailing rock, which crops out on the rises and 
often forms low cUffs, in which are receptacles for holding 
water, is light red sandstom (desert sandstone, tertiary). 
The only game found in the spinifex is a kangaroo rat, 
commonly called the ‘ wirrup ; ’ but in the grassy open- 
ings there are many kangaroos, and often emus, also a rat 
known as the * wurrung.’ These animals are very good 
' eating, and formed a valuable addition to our store depart- 
ment. At the permanent waters there were always my- 
riads of bronze-winged pigeons, and also the white cocka- 
too with scarlet crest, caSed the ^ chockalott ; ’ also the 
‘ beaccoo,’ or slate-coloured parrot. Generally, however, 
with the exception of the crow and hawk, birds were not 
very numerous except round water. Whenever a sheet of 
water was found we found ducks, and in Lake Augusta 
swans and ducks were innumerable.” 

Though the expedition became ultimately a race for 
water and life, yet Mr. Forrest found opportunities of 
carefully noting some of the principal features and pro- 
ductions of the country passed through, and the geologist 
and botanist especially will find a good deal in all the 
three narratives to interest them. There are a few spots 
on the cross-country route of Forrest where a well-pro- 
visioned expedition could encamp for months ; and if 
the Colonial Government were to follow the advice re" 
cently given by the German Commission in reference to 
Arctic exploration, and send out a properly equipped sci- 
entific expedition to a suitable centre from which varied 
observations could be made, the' scientific, and therefore 
the practical results, would, we believe, be of great value. 
This, we think, is the method that ought now to be pur- 
sued, at least in conjunction with ordinary exploring 
expeditions. 

Mr. Forrest has made in his three narratives a contri- 
bution of high value to the .literature of Australian explo- 
ration. We are glad to see he has met with so much 
honour in his own country, though there was no occasion 
to increase so largely the bulk of his work by newspaper 
reports of the various meetings held in his honour. Ap- 
pended are a scientific list, by Baron von Mueller, of the ' 
plants collected in the third expedition; a report, by 
Mr. Brough Smyth, on the geological specimens ; and 
General Weld’s report, of September 1874, on the con- 
dition of Western Australia, with three pages of statistics. 
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The maps of the three routes deserve a word of praise. 
They have been plotted with great care, and the notes 
along the route are so numerous and full of information, 
that they form an admirable epitome of the whole wort. 
The few illustrations are interesting; that especially of 
the Spinifex Desert gives one a good idea of this horror 
of Australian exploration. 


OUR BOOK SHELF 

Official Gtiide-hook to the Manchester Aquarmm, By the 
Curator, W. Saville Kent, F.L.S., F.ZS. Third edition. 
Twentieth thousand. (Michaelmas, 1S75.) 

The Manchester Aquarium, situated in the Alexandra 
Park of that city, has now been opened to the public for 
more than two years, and has attained considerable 
success, although we believe it has not quite realised the 
expectations formed of it by its original promoters. Next 
to the Brighton Aquarium, that of Manchester is the 
largest amongst the six principal institutions of this kind 
existing in the country. The series of tanks, including the 
deep sea, shallow, and fresh-water groups, is sixty-eight 
in number, surpassing that of any other aquarium, while 
their linear frontage falls little short of 700 feet, which is 
but slightly less than that of the well-known establishment 
at Brighton. The building itself is of the plainest possible 
design, and at first sight seems as if it had been origi- 
nally destined for a church of some kind. It consists of 
a high central oblong nave and two narrow side aisles. 
Being lofty and well lighted, however, it affords excellent 
accommodation for the smaller tanks which line it on both 
sides, as well as for the two fine large tanks, upwards of forty 
feet in length, which are situated at the two extrenrities. 
The proprietors of the Manchester Institution have been 
moreover fortunate in securing the services of a com- 
petent scientific naturalist as its director, an advantage ; 
shared by few if any of the sister establishments. Mr. 
W. Saville Kent transferred his services from Brighton to 
Manchester some two years ago. One of the last things he 
did at Brighton was to prepare the excellent Handbook to 
the Aquarium there which has been already noticed in this 
journal. We have now before us a copy of the third edition 
of the same authors “ Guide-book to the Manchester Aqua- 
rium,” prepared somewhat after the same fashion. After 
a few words of introduction describing the building and 
the general management, the sixty-eight tanks and their 
contents are discussed successively. A large amount of in- 
formation upon the various fishes and other animals which 
they contain is thrown together in a very popular and read- 
able form, and woodcuts are introduced illustrating the 
more attractive and noticeable objects exhibited. The 
Guide-book is concluded by a chapter on the principles of 
management of aquaria generally, which cannot fail to be 
of service to those who are interested in such matters, and 
which proves that Mr. Kent is fully master of the subject 
of which he treats. 

Eleme7iiary Scmice Mammals. Botany for Schools and 

Science Classes, By W. J. Browne, M.A. Lond. 

(Belfast : W. Mullan, 1875.) 

An unfavourable impression of this little book is created at 
first sight by the obvious imitation, in the style in which it is 
got up, of Macmillan's series of ‘‘Science Primers.” Such 
a plagiarism may generally be taken as a confession on 
the part of author or publisher that the work has not 
sujfBcient merits of its own to stand without adventitious 
assistance. This, however, is not the case in the present 
instance; and our depreciatory criticisms are almost 
exhausted. We had, it is true, marked certain passages 
in the margin for correction ; but they are but few. The 
most important is the resurrection of the old blunder 
(twice over) of the existence of “spongioles” at the 


extremities of the root-fibres ; and this is the more re- 
markable as the work from which the illustrative wood- 
cut is copied does not make this mistake. The statement 
in the preface, however, that the book “ contains all the 
subjects required for the First B.Sc. Examination in 
the University of London,” must be taken cu77t gra7io. 
There is no index ; and the deficiencies have therefore 
to be made out by careful inspection ; but we find no 
description whatever of the process of fertilisation 
(although there is a diagram to represent the entrance of 
the poUen-tube into the embiyo-sac), and no adequate 
one of that of respiration, this term being erroneously 
applied, as is so often the case, to the process of assimi- 
lation. But what can you expect for eightpence ? You 
get, at all events, a great deal for your money ; and the 
morphological and structural portion is on the whole so 
well done as to render the little book of great use to the 
beginner. Indeed we do not know any purely elementary 
work in which this part is more satisfactory. A few 
technical errors will doubtless be noticed and corrected 
in future editions. The illustrations, seventy-six in num- 
ber, though not new, are very good and serviceable. 

A.W. B. 


LETTERS TO THE EDITOR 

\Th€ Editor does not hold himself responsible far opinions expressed 
by his correspondents. Neither can he undertake to return^ 
or to correspond with the writers of r^ecied mafvuscripts. 
No notice is taken of anonymous communicaiiotis.J 

Hoffmeyeris Synoptic Weather Charts 

Will you kindly draw^ the attention of your readers to the 
fact that the second year of Capt Hoflineyer s synoptic charts^ of 
the weather in Northern Europe and Atlantic, commencing with 
Dec. 1874, is now about to be issued? 

The subscription, as before, will be 12s. 6d, per quarter, in- 
cluding postage of the monthly parts. 

I shall be glad to receive names of gentlemen who are willing 
to encourage the undertaking, which is carried on at Capt. 
Hoffmeyeris own expense. Robert H. Scott, Director 
Meteorological Office, 

1 16, Victoria Street, London, S.W. 


Collomia 

On reading Mr. Duthie's commumcation (vol. xii. p. 494) on the 
capsules and seeds of Collomia^ I presumed that some one would be 
ready to indicate the use of the mucilage and threads of the seed- 
coat ; but I now notice that Mr. Bennett (vol. xiL p. 514) supposes 
tliat it “ still remains to be discovered.” An obvious and sufficient 
explanation will be found in A. Gray’s Structural and Sys- 
tematic Botany,” as far back as the edition of 1845. In the later 
editions, all of them now old, it is twice referred to. On p. 40, 
after mentioning that these gelatinous threads, or the like, occur 
on many seeds or seed-like fruits of various orders, it is said \ 
“ They may subserve a useful purpose in fixing ^ht seeds to the 
ground where they lodge, by means of the moisture of the first 
shower they receive.” And on p. 321* where forms of this appa- 
ratus are described, it is added ; ‘‘ This minute mechanism sub- 
serves an obvious purpose in fixing these small seeds to the 
moist soil upon which they lodge, when dispersed by the wind.” 

The seed of a Collomia or GUia^ when wetted,^ forms a limbus 
of three or four times its diameter j this would involve a mulfi- 
tude of grains of sand, and ballast the seed most effectually in 
the situations where or at the time when alone it could ger- 
minate. ^ Gray 

Herbarium of HarvardtUniversity, 

Botanic Garden, Cambridge, Mass., Nov. 16 


Sir Thomas Millington and the Sexuality of Plants 

In your article last week on the Oxford Botanic Gar^n, 
reference is made to Sir Thomas Millington, the SavSiaai 
fessorof Botany, as having in 1676 “first diving fhe^nmda- 
mentalfact of sexual reproduction in flowering in a 

review in tibe columns of the Academy 9 ^ edition 01 
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Sadis’s “Text-book of Botany,” by Prof. E. E. ^nkester the 
Savilisa Professor is also spoken of as having discovered the 
sexuality of plants.” It would interest students of the tetory 
of botany to know to what extent the writer of either of these 
articles is able to corroborate this statement by reference toSir 
Thomas Millington’s writings. In his recently published “ His- 
tory' of Botany,” Prof. Sachs gives the following account of this 

alleged discovery In all Hstories relating to the subject of 
sexuality, a certain Sir Thomas Millington—otherwise unknown 
in the history of botany —is mentioned as deserving of the credit 
of haring first indicated the stamens as the m^e sexual organs. 
The oal^r information, however, which we have in support of this 
is contained in the following statement by Grew in his ‘Anatomy 
of Plants,’ 16S2, p. 17 1, ch. 5, § 3 In conversation on this 
subject’ — viz., on the part played by the stamens (termed by 
Grew the ‘ attire ’J in the formation of seeds — ‘ with our 
learned Savilian Professor, Sir Thomas Millington, he gave it 
as his opinion that the ‘ attire ’ serves as the male organ for the 
production of the seed. I at once replied that I was of fhe 
samp opinion, gave him some reasons for it, and answered some 
objections which might be made to it.’ ” * In the first edition of 
Grew’s w'ork, 1671, he attributes no sexual function to the 
stamens j but in the edition of 1681 he thus continues, in sub- 
stance It appears firstly, that the “attire” serves to separate 
certain superfiuous portions of the sap in order to prepare for the 
production of the seed. Just as the foliatoe (floral leaves) 
serves to carry away the volatile saline particles of sulphur, so 
the attire serves to diminish and adjust the atmospheric por- 
tions, in order that the seed may become more oily and its 
principles better fixed. The dowers have therefore usually a | 
nsore powerful odour than the “ attire,” becai^ the ^ine is ' 
stronger than the atmospheric sulphur, which, is too subtle to 
affect the senses. An analogy drawn from the animal kingdom 
follows, which is hardly quotable ; but Sachs points oat how 
wonderfully any germ of truth in Grew’s hypothesis was cor- 
rupted by the chemical theories and strivings aiter a false analogy 
of the day. It is difficult to see that there was really any 
advance in this hypothesis upon the state of knowledge in the 
time of Theophrastus (8.0*371-286), who distinctly recognised 
some individual plants as male, others as female. Whatever 
merit also is due to Millington must, unless there is other record 
of his services, be at least equally shared with Grew.f' It does 
laot appear, however, that cither of these botanists even attempted 
to confirm th«r conclusions by experiment. The merit of the 
first discoveiy of the true function of the stamens is assigned by 
Prof. Sachs ^to the German botanist Camerarius, in his “De 
sexu planiarum epistola,” published in 1694. This tract closes 
virith an ode. reminding one of Darwin’s "Loves of the Plants,” 
beginning thus — 

JCovi amzm'iis regna Cupidinh, 

Xcvos aacreSj gaucia non prins 
Aud.ra piaatarura, iatentes 
Iguiciilofi, Vcr.ereir.qne mirani.” 


filled on the arrival of the photographs. If the impression has 
been propagated that the expedition his not obtained any results 
of great importance, it is the fault of those who, thinking I had 
an interest in exaggerating the importance of the results, have 
taken away from the meaning of my words, which in reality 
remained far below the truth. 

There cannot be the slightest doubt that the photographs 
obtained by the prismatic camera are full of interest and im- 
portance. They solve the question in ivhich part of the spectrum 
the chief photographic rays of the corona are situated. They 
open out almost an entirely new field of inquiry, answering ques- 
tions which could never have been ansv^'ered by any other 
method, and suggesting new questions to be answered hereafter. 

I should have liked to postpone the question whether it is 
possible to photograph in all its details the spectrum of the corona 
in the time available during eclipses, until Mr. Proctor’s long- 
promised mathematical solution has appeared. As, however, we 
have had to wait for it already a considerable time, I venture to 
submit to your readers the following considerations ; — The pris- 
matic camera is a spectroscope without collimator. It has given 
us photographs after one minute s exposure, and would have done 
so in less time under more favourable atmospheric conditions. If 
we add a collimator and telescope to this camera, we shall have 
an arrangement similar to that which actually was employed for 
the photographs of the spectrum. If the lens of the telescope 
is, as regards diameter and focal length, like that of the camera ; 
if, further, the focal length and diameter of the collimator lens 
is such that it would collect all the light which passed through 
the objective of the telescope, if the slit plate was removed, the 
only diminution the intensity of the li^ht would be caused 
by the absorption through the two additional lenses and by the 
I diffraction of the slit.^ The influence of diffraction can be 
reduced to a minimum by suitably altering the aperture of the 
collimator lens and by using a slit not too narrow. We should 
thus have an instrument capable of photographing the spectrum 
of the corona in one minute. 

This is not the place to discuss whether the failure of the spec- 
troscopic cameras was due to atmospheric causes, to the instru- 
ments employed, or finally, to my own fault. It will, I believe, 
be found hereafter, that the experience gained by even these 
failures will prove useful on future occasions. 

In enumerating the results of the expedition the photographs 
of the corona and the sketch taken by the Hon. H. N. Shore 
ought not to be forgotten- The time observations were con- 
ducted with as much accuracy as the instruments permitted. 

Sunnyside, Upper Avenue Arthur Schuster 

Road, N.W., Nov. 20 

Lommel’s Optics 

I AH indebted to Prof. W. N. Hartley for a correction in my 
review of Lommel’s Optics, the proof-sheets of which did not 
reach me in time for revision. The translator of tlie work is 


Alfred W. Bennett 
6, Bark Village East, London^ Nov, 29 


The Late Eclipse 

On my return from India I should like to say a few words about 
some letters which appeared in the Mechanic during 

my absence. Mr. Proctor, and a writer signing himself ^‘A 
Fellow of the Royal Astronomical Society,” comment in these 
kttm on the resuit of the late Eclipse Expedition. It would be 
fae^er if these discussions W’ere postponed until the results are 
puhlhdaed liy the Royal Society, but if writers who have not 
heard anyth^ beyond a few short telegrams take it upon them- 
selves to eni]^teii the public as to the value of photographs 
whidi they have not seen, a few remarks of one who has seen 
them bceotEie necessary. 

If the_ telegrams written by me have given rise to the inisan- 
derstandh^, I ^ sincerely Sony for it- I have had no personal 
inter^ either in the satxess or the failure of the expedition. 
The jxoyai Society has done me the honour to entrust me with 
the task of car^r;g out a prc^ramme sanctioned in detail by the 
Eclipse Committee. This I have done to the best of my ability, 
and in wording the telegrams in question I avoided, carefully any 
expression which might have raised expectations, not to be ful- 


* I have: net Crew's work at band, and am therefore retranslatins: Sachs’s 
traassiation. 

♦ Grew was born in Coventry in 162S, and died in rvii ; in 1677 be was 

Socreury to the Royjl Society. 


evidently right in using the term napthalin red for the body 
which exhibits the fluorescent spectrum depicted in Fig. 6 in the 
aiticle. The substance in question, Prof. Hartley states, is also 
called Magdala red, and has the elegant chemical name of 
Azotrinaphthyldiamine. I am also obliged to my friend Prof. 
PI. M‘I^od for pointing out that the mode of exhibiting the for- 
mation of the rainbow described by Prof. Lommel, is to be 
found in Jamin’s “Cours de Physique” (tome 2, p. 7S2), 
although the substitution of a spherical flask filled -with water 
for a solid glass globe, as described by Jamin, is more appro- 
priate and convenient. Pouillet (tome 2, p. 769) also gives, I 
see, a somewhat similar experiment, using a cylindrical glass 
vessel filled with water. 

W. F. B. (“the Reviewer of Lommel’s Optics”) 
The Rainfall 

In Nature, vol. xiii., p. 70, under the head of “ The Rain- 
faiy’^ you allude to the extraordinary rainfall for 1S75 in Great 
Britain, and call it a plague of rain ; you farther call artention to 
the a.<^toni3hmg fall of i -287 inches for each of the three hours 
between 4 and 7 a.m. on the ist of September last, at Sikawei, 
in China and to the total quantity that fell there during the 
twenty-four hours that elaosed between 4 p.m. on August 31 and 
the same hour on the day following, viz. 8*59 inches. 

I believe that a very heavy rainfall indeed was registered in 
South Devon in September last, the fall in one hour and in a 
total of twenty-four being unprecedented ; but I have mislaid 
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the record. It -would be interesting to have this accurately stated, 
and more widely published. 

At Bangalore, in the Mysore Province, I once registered an 
inch and a quarter in twenty minutes ; and seven and eight, and 
more inches have been occasionally gauged during a heavy 
twenty-four hours’ fall, notably so in 1S56, -when disastrous floods 
occurred. Somewhere about that period a most extraordinary 
fall of rain occurred at Mad ras. I regret that I have not the 
record by me, but I am right in saying that more than twenty- 
three inches fell in twenty-four hours ! and that more than seven 
inches fell within six hours ! This was gauged at the Madras 
Observatory, and registered every hour ; the statement can there- 
fore be easily corroborated by a reference to the superintendent 
at that place. A coffee planter on the western Ghauts of Mysore 
told me that at Hcolikul he had gauged, in August 1874, I3x 
inches in one day, and io|: the next. He described it as a 
sullen, intermittent, continuous downpour, the monotony of 
which was very depressing. At Mahableshwar, on the same 
line of Ghauts, the average fall is 240 inches, chiefly in the four 
or five months, from May to September inclusive ; while at the 
Cherrapoonji Hills, not very far from Calcutta, the average fall 
is over 600 inches, or (say) seventeen yards of rain ! My notes 
are in a book that I left in India, but I am within the mark in 
what has been stated above. 

The meteoiology of India would furnish many startling inci- 
dents. It has not hitherto been sufficiently attended to, or 
recorded, and much valuable time has been allowed (like the 
rainfall) to run by; but attention is now, I believe, being paid to 
its systematic registry, and to the publication of accurate results. 
I have some interesting records, however, of the Province of 
Mysore, which I would gladly place at your disposal should you 
desire to have them. J. Puckle 


A New Palmistry 

It is the old story — In striving to be concise, I have become 
obscure.” If Mr. Mott will refer to my abstract of Prof. Ecker’s 
paper, he will find directions as to procedure, very briefly stated, 
I will grant ; for I, and others too, more competent to judge 
than myself, had no idea that the subject would attract the atten- 
tion uhich it htis done. At hlr. Mott’s desire, however, I give 
him a literal translation of Prof. Ecker’s directions \op. at, 
p. 73) in full ; — 

“ With regard to the method of measurement on living indi- 
viduals, X will merely remark that the hand must be simply laid, 
with the fingers closed together, upon a board or a piece of 
paper, upon which a well-defined perpendicular line has been 
drawn. With this latter the axis of the middle finger and its 
metacarpal bone is made precisely to coincide. Every lateral 
movement of the middle fingtr naturally alters also the position of 
the other fingers, and every movement of the fingers upon the 
metacarpal bones towards the pollex turns to the advantage of 
the position of the index, while that toward the little-finger-edge 
of the hand to the advantage of that of the ring-finger. The 
tips of tlie fingers (without nails d la Chtnais) are then outlined 
with a pencil, halved longitudinally ; its cut surface being applied 
against them.” John C. Galton 

Nov. 29 


I HAVE made a number .of determinations of the relative 
lengths of the ‘‘index” and “ring” fingers of both hands, the 
results of which, I think, very decidedly show that there is a 
great dissimilarity between the two hands. The hands of twenty- 
two persons were examined ; m ten there was similarity between 
the hands as regards the relative lengths of the two fingers in 
question ; in twelve there was dissimilarity. In the case of eight 
out of the ten the “ ring ” was longer than the “ index ; ” in one 
case the “index ” was the longer, and in the remaining instance 
the two fingers were of equal length. Of the twelve cases which 
exhibited dissimilarity, six had the “ring” longer than the “in- 
dex” in the left hand, and five in the right hand; four had the 
“index” longer than the “ ring” in the left hand, and in three 
the same relation existed in the right hand. 

M. M. Pattison Muir 

The Owens College, Manchester, Nov. 27 


Faye on the Laws of Storms 

M. Faye’s paper on cyclones and waterspouts, of -which yon 
have lately published a full abstract, seems very unsatisfactory. 
The statement in Nature, yoI. xii. p. 401, of the laws of the cy- 


clone’s motion is no doubt true, but it is avowedly not original. 
But the succeeding parts, where the dynamics of the subject are 
treated of, cannot be sufficient — I think I may say cainot be 
sound — ^because they take no account of the very remaikable 
facts of the geographical distribitbn of cyclones. If M. Faye’s 
theory were true and complete, cyclones ought to be equally 
common in all equatorial and tropical regions, except perhaps 
that they ought to be commonest in the hottest parts. S 3 far is 
this from being the case, that they are strictly local p ienomeoa. 
They are formed in the West Indian seas, b-.it njt in the South 
Atlantic ; in the Indian Ocean, both noren and south of the 
equator, b-ut much oftener oa the eastern than on the tvesteni 
skie of India ; and, I believe, off the coast of Calif ^rrda, bat jtot 
that of Peru. Their periodicity is equally remarkarie. In the 
West Indian and in the Clvinese seas they occur chieny at the 
end of summer, but in the Bay of Bengal atcer the equinoxes. 

All these facts point to the origui of the cyclone, not, as 
]\I. Faye seems to think, in eddies formed in the upper currents 
of the atmosphere — how could eddies be formed in currents so 
totally free from obstructions? — but in eddies formed by the 
meeting and conflict of the two trade-winds where one of them 
is dra-wn across the equator. This hypothesis a'^rees with obser- 
vation, and harmonises all the geographical facts relating to 
cyclones. 

This simple and true theory is stated in a paper on the Law of 
Storms by Prof. Maury, in N VTURE of June 12, 19, and 26, 
1873. It had previously been stated for the Bay of Bengal, as 
the result of an examination of particular storms, by hir. 
Meldrum, in a paper read before the Meteorological Society of 
Mauritius, and reported in Nature, vol. ii. p. 151 ; and a letter 
of mine in Nature, voL iv. p 305, maintained the probabi- 
lity of all cyclones so originating. 

I think M. Faye is as unsatisfactory on waterspouts as on 
cyclones. I hope to follow this by a letter on waterspouts. 

Joseph John Murphy 
Old Forge, Dunmui-ry, Co. Anti-im, Nov. 16 


OUR ASTRONOMICAL COLUMN 


Satellites of Uranus. — There are many amateurs 
in this country who possess instruments quite competent 
to show the two larger or exterior satellites of the planet 
Uranus. With the view to facilitate the identification of 
these objects, their angles of position and distances from 
the centre of Uranus are given below for r4h. Greenwich 
mean time for the last ten days of the present year, with 
the intention of continuing them while the planet is most 
favourably placed for observation as regards position and 
distance from the moon's place. They are deduced from 
the very convenient tables appended by Prof. Newcomb 
to his discussion of the observations of the satellites with 
the 26 inch equatorial at Washington, forming Appendix 
I. to the Washington Observations for 1S73 : — 


At 14I1. G M.T. 
Dec. 19 ... Po 

20 ... 

21 .. 
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>7 
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45*3 
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20-0 

26-1 

37-6 

44'9 

44-6 
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25*5 


Tne auove angles are rccKuncu as la uauai m v*. 

double stars, ue.^ from the N. point round by the east 
The apparent diameter of Uranus by the Malta deter- 
mination of Lassell and Marth will be Decemto 

25th. With this value, should it be found more cdilve- 
nient, the arc values may be reduced to distances in 
diameters of the planet " 

The Minor Planets.— No. 156 is^ as 

having been discovered by Herr Poia^ on 

Nov. 22, in R.A. zK and : it is of 
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the twelfth magnitude.— From observations on Nov. 2 
and 7 Herr Palisa has calculated circular elements of 
No IS3, which place the ascending node in longitude 
328“ 31', with an inclination of 6° 57'. The mean diurnal 
motion assigned on this hypothesis ( 447 ^ 0 ? were 
reliable, would make the period of this planet considerably 
longer 4an that of any other member of the group, but 
it will be necessary to wait till elliptical elements on a fair 
extent of observation are in our hands, before attributing 
to No. 153 a revolution so much in excess of the rest. 

Publications.— (i) P. A. Hansen. Ueber die Sio- 
riingtn der Grossest Planeten mhcsondcre des^ Jupiter. 
A posthumous memoir published in vol. xi. of the 
** Proceedings ^ of the Mathematical Class of the Royal 
Saxon Society of Sciences. The analytical developments 
forming the subject of the first part of this treatise are 
applied especially to the case of the planet Jupiter ; the 
perturbations of latitude by Saturn, and the perturbations 
by Uranus. Neptune, Mars, the Earth, Venus, and Mer- 
cury are exhibited numerically ; and from Herr v. Gla- 
senapp, who was engaged in this part of the work up to 
the time of Prof. Hansen’s decease, may, it is announced, 
be expected the complete calculation of the perturbations 
of longitude and radius-vector of Jupiter by Saturn. 

(2) J. N. Stockwell. Th£ 07 y of the Mootis Motio 7 i.~- 
This is a republication in an extended form of an inves- 
tigation which appeared in the Astrojwmiscke Nach- 
richten-y Nos. 2,024 — 2,026, wherein the mathematical 
developments are given in greater detail, with the 
addition of those applying to the formulae for latitude. 
The author hopes to find time to continue his inves- 
tigations in the same direction, so as to complete the 
developments of the perturbations of the moon’s mo- 
tions by means of the differential equations given in this 
fir^ chapter. In the author’s introducto^ remarks on 
the labours of those eminent mathematicians who have 
taken up the lunar theory, in referring to Prof. Hansen, 
there is no mention of his ‘^Fundamenta nova investi- 
gationis orbitae verse quam Luna perlustrat,” Gotha, 1838; 
or his Darlegung der Theoretischen Berechnung der in 
den Mondtafeln angewandten Storiingen,” the first part 
of which appeared in 1862, and the second in 1864. 

(3) Dr. Frans Melde. Theorie tDid Praxis der Astro- 
nomischeft Zeitbesiim7fiii7ig See. (Tiibingen, 1875). — The 
author. Professor in the University of Marburg, explains 
that in the course of lectures on the determination of 
time hy astronomical observations, he had found the 
want of a work in which the subject should be treated 
both in a theoretical and practical point of view, and in 
the present volume of 500 pages he has presented a 
very detailed discussion of time-determinations after the 
methods generally employed. The transit-instrument, 
its arrangement, mounting, and errors, with the methods 
of regulating it ; the sextant, more particularly as regards 
its use for ascertaining time hy corresponding altitudes 
of sun or stars, time by occultations, refraction, aberra- 
tion, precession. Sec., are explained at length. The 
volume, it will be seen, is one of a special character, and 
win be a dearable addition to an astronomical library. 


DP. P. VON WIULEMOES-SUHM 

T T is with the deepest regret that I have to intimate the 
death of Dr. Rudolf von Willemoes-Suhm, at sea, on 
OOT passage from Hawaii to Tahiti. He had not been in 
his usual robcisthealth for somemonths, having suffered oc- 
casionallyfirommdolentboils on different parts of the body. 
On Sept 6 he applied to the surgeon for advice. He had 
had a rather severe shivering fit the day before, and an 
infiamed spot on the face began to show symptoms of 
erysipelas. The swelling and infiammation of the face 
increased during the next week; it extended over the 
fe^ead ; and the fever and delirium attending erysipelas 


became more pronounced. On the morning of Sept. 13 
he sank into a state of collapse, and died at three o’clock 
in the afternoon. 

This sad occurrence has of course thrown a heavy 
gloom over our little party. From the commencement of 
the voyage Dr. v. Willemoes-Suhm devoted himself with 
unremitting industry and zeal, and in the best possible 
spirit, to the objects of this expedition. He has already 
published, in connection \rith our work, a paper in the 
A7ifials aTid Magatsuie of Natitral History, On a terres- 
trial Nemertine from Bermudas;” a long paper in 
Linnean Proceedings, on the deep-sea Crustacea of the 
cruise ; “On the development of U 7 nbellula 7 ia^^ in the 
Annals a7td Maga^me : “ On the Development of Lepas 
fascicularis;' a paper sent to the Royal Society from 
- Honolulu ; and the notes on Crustacea which have been 
incorporated from time to time in my letters and reports. 
He has also written some interesting letters to Prof, von 
Siebold, describing the general zoological results of the 
cruise, which have been published in the Zcifsclirift 
fitr Wisse7ischaftlicJie Zoologie. He leaves a fine series 
of drawings, with full descriptions, chiefly illustrating the 
development of surface Crustacea. For example, the 
development of species of the genera Euphausia, Ser- 
gesies, and A 77 ip}iio 7 i is traced through all its stages. He 
leaves also an ample official journal in two large volumes. 
The loss of his valuable assistance in working up the 
final results of the expedition must, I fear, seriously affect 
their completeness. 

Rudolf von Willemoes-Suhm was a native of Schleswig- 
Holstein ; his family now reside in the neighbourhood of 
Rendsburg, where his father holds a high official appoint- 
ment. He was about twenty- eight years ot age when he 
died. He studied in the Universities of Gottingen and 
Bonn ; he showed very early a strong taste for natural 
history in all its branches, and when quite a boy he pub- 
lished papers on the habits of European birds. Shortly 
after he left the University, he was appointed Privat- 
Docent in Zoology in the University of Munich, where he 
was associated with Prof, von Siebold, with whom he was 
extremely intimate, and whose place he frequently took 
in the lecture-room when the professor was prevented 
from teaching by indisposition. In 1868 he visited Italy 
and made zoological obsen^ations at Spezzta, In the 
summer of 1S70 he made a series of observations on 
various marine animals, Halicrypitcs, Bacanoglossus, Sec,, 
which formed the subject of his thesis on being appointed 
Privat-Docent in Munich. 

In the summer of 1872 he went to the Faeroe Islands. 


XI e puDiisnea some 01 me results or nis investigations 
there in Nature and elsewhere, hut unfortunately a large 
series of zoological drawings which represented the greater 
part of his work w^as lost in tra7isitu. It was from the 
accident of his calling upon me in Edinburgh, on his 
return from Faeroe, while there was still a vacancy on the 
staff of the Challenger, that he joined the expedition. 

Among the more important of his publications are 

“ Hehninthologische Notizen,” 1. (Zeitschrift fiir Wis- 
senschaftliche Zoologie, Bd. xix., 3 Heft.) 
^“^Helminthologische Notizen,” II. (Ibid. Bd. xx., i 

“Zur Entwickelung von Schistocephalns dlniorNim^^ 
(Ibid. Bd. xix., 3 Heft.) ^ 

“ Biologische Beobachtungen fiber Niedere Thiere” 
(Leipzig, W. Engelmann, 1871) contains : “ On a youne 
c^careous sponge ; ” “ On the development of an appen- 
diculate Distoma ; ” “ On Bala^ioglossus hipferi “ On 
H^icryptiLs sphiulostts f “ On PriapHus ca^idatus •” 
On the devdopment of some Polych^te Annelids, 
EUne, Terebella, and Sjdrorbis “On tlie natural 
lustory of Polystoma integerrhmim and of P. ocellaUnn ” 
Dr. von WiUemoes-Suhni was a man of unusual ac- 
quirements md culture ; besides having a wide and accu- 
rate knowledge of the literature of natural science he 
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was a good classical scholar, and could converse with 
perfect fluency in English, French, German, Danish, and 
Italian ; and could read with ease nearly all the modern 
European languages. He made some strong friendships 
among his colleagues, and his acknowledged ability and 
his manner and address, which were eminently those of a 
polished gentlema.n and man of the world, won for him 
universal respect and esteem. 

Altogether I looked upon Rudolf von Willemoes- 
Suhm as a young man of the very highest promise, per- 
fectly certain, had he lived, to have achieved a distin- 
guished position in his profession, and I look upon his 
untimely death as a serious loss not only to the expe- 
dition in which he took so important a part, but also to 
the younger generation of scientific men among whom he 
was steadily preparing himself to become a leader. 

C. Wyville Thomson 

H.M.S. ChaUenge 7 \ Tahiti, Oct i 


THE PENIKESE SCHOOL 

O UR readers will regret to hear that the Anderson 
School of Natural History in Penikese Island, U.S., 
has come to an untimely end, and will no doubt regret 
still more that it has done so amid much unpleasant feeling 
between those chiefly concerned. We shall endeavour to 
state fairly the facts of the case. 

Mr. Anderson, who is a wealthy merchant, made a gift 
of Penikese Island and 50,000 dollars in cash to the late 
Prof. Agassiz, in order to enable him to start a school for 
the practical teaching of natural history. This sum, it 
may well be believed, was only sufficient to start the 
school, erect buildings, furnish apparatus, and other neces- 
saries. No one can complain that Mr. Anderson did not 
also endow the school, and during the life-time of the 
elder Agassiz there seems to have been no difficulty as to 
funds. On his death, his son, Mr. Alexander Agassiz, under- 
took to carry on the school. This he did, we believe, very 
unwillingly, as he knew there were no funds available for 
the daily business of the school, and he did not consider 
the island a suitable location for such an institution unless 
largely endowed. Moreover, it was his father’s earnest 
wish that he should devote most of his time and energy 
to the Museum at Cambridge. However, he consented 
to conduct the school on condition that Mr. Anderson 
w'ould contribute the sum of 10,000 dollars towards its 
support for the next three years. The first intimation of 
any dissatisfaction on the generous donor’s part seems to 
have been made to the trustees at the end of 1874, when 
he sent them i329'6o dollars to pay ofif debts which had 
been incurred, announcing at the same time that this 
was the last contribution he would make. The trustees 
seem, nevertheless, to have made every effort to carry on 
the school. A member of Prof. Agassiz’s family contri- 
buted a guarantee fund of 3,000 dollars, and appeals were 
made in all directions, but without anything like success. 
Clearly the trustees and the teachers themselves could 
not be expected to carry on the school at their own 
expense, and all that they had any right to look for from 
3 Mr. Anderson was the balance of the 10,000 dollars which 
he promised ; why he failed to contribute this, we are 
unable to say. Had he done so, those interested in the suc- 
cess of the school would have had time to set about raising 
something like an endowment fund, and a fine opportunity 
would have been afforded to the U.S. Government to show 
their appreciation of practical scientific teachers and scien- 
tific research. As it was, the only course which seemed left 
to the trustees, when everything is taken into account, was 
to close the school and sell off the furniture and aquaria. 
Mr. Anderson seems to have considered himself ill used 
and insulted by the trustees, and Mr. Agassiz in parti- 
cular ; but so far as the facts are known to us, we cer- 
tainly believe he is mistaken. Mr. Agassiz has duties of 
the highest importance to attend to in connection with 


the Cambridge IMuseum, and he could not possibly be 
expected to waste his time and energy on an undertaking 
in whose success no one seemed to be interested. He 
seems to us to have acted in a straightforward and 
honourable manner, and only to have given up the school 
when he saw there was no possible hope of getting funds 
to carry it on. Mr. Anderson, for some reason which 
does not appear, seems to have lost his temper, and may 
naturally have been annoyed that the public did not 
come forward in support of the school which he so 
generously founded. The result is certainly to be re- 
gretted, but we hope that Mr. Agassiz and Mr. Anderson 
may come to a better understanding, and that even if the 
school be not again started, the latter will see that the 
former has acted all along in the interests of science, 
whose servant he is. To have touched the Agassiz 
Memorial Fund, now 347,000 dollars, as some one sug- 
gested should have been done, was simply impossible ; it 
was collected for a special purpose. 

Mr. Agassiz took two of the most promising Penikese 
pupils into his laboratory at Newport, and intends, we 
believe, as soon as the necessary means can be collected, 
to establish a school at some more suitable locality’". 


THE THEORY OF STREAM LINES^HNRELA- 
TION TO 7 HE RESISTANCE OF SHIPS ^ 

II. 

T T might at first sight appear that I have now the maierlais for 
the proof of my chief proposition, the assertion of the un- 
resisted progress of a submerged body ; for such a body might be 
assumed to be surrounded by a system of imaginary pipes, as 
shown in Fig- 8 ; and each of these pipes being in equilibrium 



endways, that is to say, the flow of fluid through it not tending in 
the aggregate to move it endways, neither, it might be said, would 
the flow of fluid tend to move the submerged body endways. But 
this reasoning would not be sound. The pipes we have hitherto 
been considering have been of uniform sectional area throughout 
their length, an assumption which has been necessary to the 
treatment pursued, as the velocity has in each case been assumed 
to be uniform throughout the pipe. The section of the pipe may 
have been square, circular, trapezoidal, or any other form ; but 
the area of the section has been assumed to be the same through- 
out the length of the pipe. 

But pipes of uniform sectional area do not truly represent the 
flow of a fluid past a submerged body. I shall presently ask you 
to consider the fluid as flowing past the body through a system 
of imaginary pipes ; but to render the assumption admissible, 
the sides of the inaaginaiy pipes must not be so placed as to in- 
terfere with the established course of the fluid, whatever that 
may be ; in other words, if, for the sake of illustrating the be- 
haviour of the fluid, we assume that it is divided into streams or 
l&laments flowing through imaginary pipes, we must accept such 
a form for those imaginary pipes that their sides exactly follow 
the paths of the adjacent particles of fluid. 

Now such a rule may, and probably will, require the imagi- 
nary pipes to be of varying sectional area throughout their 
Therefore, before we can apply the analogy of the flow of 
through pipes to the flow of a fluid past a subme^ed body, Is 
necessary to consider the behaviour of fluid in pipes of vagdng 
sectional area. ^ ' 

It is, I think, a very common but erroneous impressioo, that a 

* Address to the Mechanical Section of the Bridsh Bristol, 

August 2 S, 1875; hy William Froude, CE, President of 

the Section. Revised arid e^dended by the author. Cootianed flom, p. $ 2 , 
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fluid in a pipe exercises, in the case of its meeting a contraction 
(see Fig. 9), an excess of pressure against the entire converging 
surface which it meets, and that, conversely, as it enters an enlarge- 
ment (see Fig. 10), a relief of pressure is experienced by the entire 



Fig. 9. Fig. 10. 

diverging surface of the pipe. Further, it is commonly assumed 
that, when passing through a contraction (see Fig. ii), there is 



Fjg. II. 


in'the narrow neck an excess of pressure due to the squeezing 
tc^ether of the fluid at that point. 

These impresaons are in no respect correct; the pressure at 
the sEmaiiest part of the pipe is, in fact, less than that at any 
other point, and vice zfsrsd. 

If a d aid be flowing along a pipe which has a contraction in 
it (see Fig. 12), the forward velocity of the fluid at B must be 



Fig. 12. 


greater than that at A, in the proportion in which the sectional 
area of the pipe at B is less than that at A ; and therefore while 
passmgFrom A to B the forward veloci^ of the fluid is being in- 
creased. This increase of velocity implies the existence of a force 
act^ m the direction of the motion ; that is to say, each particle 
which is receiving an increase of forward velocity must have a 
greater Suid pressure behind it than in front of it ; for no other 
contUtion will cause that increase of forward velocity. Hence a 
particie of fluid, at each stage of its progress along the tapering 
contractioji, is passing from a region of higher pressure to a r^on 
of Iowa: pressure, so that there must be a greater pressure in the 
larger part of the pipe than in the smaller, and a diminution of 
pressure at each point corresponding with the diminution of 
sectional area ; and this difference of pressure must be such as to 
supply the force necessary to establish the additional forward 
velocity required at each point of the passage of the fluid through 
the contraction. _ Consequently, differences of pressure at different 
points in the pipe depend simply upon the velocities at those 
points, or, in other words, on the relative sectional areas of the 
pipe at those points.* 

It is simpie to apply the same line of reasoning to the converse 
case of an enlargement. Here the velodty of the particles is 
being reduced through precisely the same series of changes, but 
in an opposite order. The fluid in the larger part of the pipe 
moves more slowly than that in the smaller, so that, as it ad- 
vances into the enlargement, its forward velodty is being checked; 
and this check implies the existence of a force acting in a direc- 
tioa opposite to the motion of the fluid, and each particle being 
tins ntoded must therefore have a greater fluid pressure in froiS 
of it than it ; thus a partide of fluid at each stage of its 

progi^ alca^ a tapering erlargeinemt of a pipe is passing from 
a regum of lower pressure to a region of higher pressure. As is 
ixiomt, tlte force required to produce a given chan^ of 
vdodty is the same, whether the change be an increase or a de- 
crease. Hence, in the case of an enlargement of a pipe, as in 
the case of a ccmtiactioai, the changes of velodty can be satisfied 
only by changes of pressure, and the law for such change of pres- 
sure win be sam e, muiaHs tnuianclis. 

In a pipe in which there is a contraction and a subsequent en- 
large^nt to the same diameter as before (see Fig. ii), since 
the dinerences of pressure at different points depend on the differ- 
^ces of s^tioi^ area at those points, by a law which is exactly 
t ^ ^ .enlarging as in a contracting pipe, any points 
whKdi have the same sectional area will have the same presses, 

* See S’JppIementarj' Ncte B, 


the pressures at the larger areas being larger, and those at the 
smaller areas smaller. 

Precisely the same result will follow in the case of an enlarge- 
ment followed by a contraction (see Fig. 13).* 



Fig. 13. 


This proposition can^ be illustrated by experiments performed 
with water. 

Figs. 14, 15 show certain pipes, the one a contraction followed 
by an enlargement, and the other an enlargement followed by 



Fig. 14. 

a contraction. At certain points in each pipe, vertical gauge- 
glasses are connected, the water-levels in which severally indicate 
die pressures in the pipe at the points of attachment. 

In Fig. 14 the sectional areas at P and E are equal to one 
another. Those at C and K are likewise equal to one another, 
but are smaller than those at P and E. The area at I is the 
smallest of alk Now, if the water were a perfect fluid, the 
pressures P Q and E D would be equal, and would be greater 




Fig. 15. 

than C H and K N. C H and K N would also be equal to one 
another, and would be themselves greater than I J. 

The results shown in Fig. 15 are similar in kind, equal pres- 
sures corresponding to equal sectional areas. 



Fig. 16. 


As \^teris not a perfect fluid, some of the pressure at each 
successive point is lost in friction, and this growing defect in 
pressure is indicated in the successive gauge-glasses in the manner 
snown m Figs. 16, 17. 
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As the pressure of the perfect fluid in the pipe at any point 
depends upon the sectional area at that point, it follows that the 
amounts of the pressures are independent of the distance, as 



Fig. 17. 

measured along the pipe, in which the area of the pipe alters ; 
so that if in the pipe shown in Fig. 18 the areas at aU the points 
marked A are eq^ual, if also the areas at all the points marked B 
are equal, and so also with those at C and D, then the pressures 


.n 



Fig. 


at all the points A will be the same, the pressures at all the 
points B wffl be the same, and so with those at C and D . 

Since, then, the pressure at each point depends on the sectional 
area at the point and on that only, it is easy to see that the 
variations in pressure due to the flow are not such as can caQse 
any total endways force on the pipe, provided its sectional area 
at each end is the same. 

Take the pipe shown in Fig. 19. The conical portion of pipe 
AB presents the same area of surface eSective for endways 
pressure as does the conical portion H I, only in opposite 
directions. They are both subject to the same pressure, being 
that appropriate to their effective mean diameter J. Consequently 
the endways pressures on these portions are equal and opposite 
and neutralise one another. Precisely in the same way it may 
be seen that the endways pressures on B C, C D, D E, exactly 
counteract those on G H, F G, E F ; and in precisely the same 
way it may be shown that in any combination whatever of en- 
largements and contractions, provided the sectional area and 
direction of the pipe at the two ends are the same, the total end- 
ways effect impressed on the pipe by the fluid flowing through 
it must be 

In the experiment I am about to show you, the several propo- 



I 


18. 


sitions which I have been elucidating will be seen to be verified 
step by step, if due allowance be made for the effect of friction. 

A dstem (see Fig. 20), in which a definite head of water is 
maintained, discharges itself through a continuous series of pipes, 


which in the local changes of diameter exhibit the several cha- 
racteristic features which have been under consideration. 

From a to at the outlet end we have a contraction followed 
by an enlargement ; from ^ to ^ the diameter is uniform, from 



Fig. 19. 


^ to / we have an enlargement followed by a contraction. 
At the various critical features are fitted gauge-glasses such as 
have been described, so that the level at which the water stands 
in each indicates the pressure in the pipe at the point of attach- 
ment. 


The series of pipes is laid out on an [inclination which repre- 
sents the mean resistance due to friction, or the '^head” lost by 
friction, between the cistern and the outlet, in other words, the 
hydraulic mean gradient. 

The mean diameter of the contracted part between a and 3 



been so determined by well-known hydraulic rules, that when 
it IS compared with the adjoining parsdlel pipe, the hydraulic 
gradient shall be the same in each. 

You observe that while the levels at which the water stands in 
the several gauge-glasses corresponds from end to end with the 
gradient from the head in the cistern to the head at the outlet ; 


when examined in detail, they verify throughout the prop^flons 
I have been establishing. Broadly speaking, where the diameter 
is smallest, the pressure falls most below the mean gradient at 
the points where the diameters are equal, the pressures allowing 
for the gradient are equal, and what is a quantitive verifica- 
tion, the gradient, or loss of head per between a and 3 , 
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as indicated by tbe gange-glass levels a* and b\ is identical with 
that indicated by //' the gauge-glass levels connected with 
the parallel pipe. 

In dealing with pipes of vaiTing sectional area I have hitherto 
treated only cf the modihcations caused in the forward motion 
of the particles of fluid ; for ! have limited the argument to cases 
where the alteration in sectional area of the pipe is so gradual 
that, practicady, the only alteration in the motion of the particles 
is that in tbei /forward velocity ; but I have previously shown 
that tonucsit)' in a pipe of uniform diameter does not introduce 
endways pressure, provided the initial and terminal directions are 
the same ; and it is easy to see that an elongated system of such 
gradually tapered pipes as we have been considering, may be also 
t'jrtuoas without introducing endways pressure. Now tortuosity 
of now is but another word tor sideways deviation of flow. 

This leads us up to the case of more sudden contractions or 
enlargements in pipes, where the partic-es next the sides of the 
pipes have to follow their surfaces and must therefore be moved 
rapidly sideways in their course. 

We will, for siinpl:city, consider the case of a contraction (see 
Fig. Ci), and one in which the pipe resumes the same diameter 
beyond the contracuon. 



Frc- 


The p?jiicles along the central line pursue a straight course, 
and are subject only to the changes of pressure necessary to in- 
duce the changes of velocity. 

To consider the behavdour of the other particles, let us assume 
that we insert a number cf perfectly thin partitions (see Fig. 22), 
which we lay in sudi a manner that they exactly follow the paths 
of the particles of flu d at each point, so as not in any way to 
affect their motion ; these partirions are quite imaginary, and 
merely assist us in looking upon the entire fluid in question as 
divid^ into a number of small streams. These streams are 
generally curvilinear, and vary iu sectional area ; and at the 
point beyond the contraction where the pipe resumes its fomer 
sectional area, v*e shall naturally find these minor streams occu- 
pying the same sectional area as before, and moving with the 
same velocity as before. 

Now t’ach of these small streams is exactly represented by a 
stream of fluid flowing wiihin a pipe, that pipe being curvilinear 
and gradually varying in sectional area, ard its two ends being 
of the same sectional area and in the same straight line. TV'e 
have seen tha" in the case cf such a stream, the sum total of all 
the forces due to its motion has no resultant longitudinally ; and 
this will be equalhr the case, whe±er the envelope of tie stream 



Fig. 22. 


be an actual pipe or the mutual presure of adjacent streams ; 
this envelope wi 1 not be moved endways by the flow of the fluid. 
What is tn:e of each stream is true of dl put together ; and thus 
n follows iha: the whole body of fluid which these separate 
streams constitute does not exert any endways force ; or, in other 
words, there will be equilibrium of fluid forces throughout the 
passage of the fluid through a local contraction in a pipe such as 
we have tfeen considering. The same line of argument evidently 
holds gocd in the case of an ^iaigement, where the pipe beyond 
the enlargement regains the same diameter as before. 

In Blustration of the conclusions which have been thus far 
established, if we had a perfect fluid with which to try the 
experiment, we might exhibit a very instructive and striking 
result 

A=;3ume a perfect stream of fluid fiowing through a pipe of 
very large diaureter, ABC, with a contraction in it at B, as 
shown in F’g. 23, and that the equal pressures at A and C on 
either fide cf tbecrntraction are mdicatedby the head of fluid in 
piiessure-gauges A D, C E — the pressure at ^ which will be less, 
Irag repreffcuied by the height BF. Now, the condition of 
at A win 1 e just the same if we suppose the pipe 
feom a large cistern G, as shown in Fig. 24 ; and the 


appropriate pressure at A will be maintained, if the fluid stands 
in the cistern G at a height H, equal to the head A D in the 
pressure-gauge. So, again, the condition of the pipe at C will 
be the same if the pipe discharges into a cistern, I ; and the 
appropriate pressure at C will be maintained, and can only be 



maintained, if the water in the cistern stands at a height J, equal 
to the head C E in the pressure-gauge, which is, in fact, the 
same level as H in the cistern G ; so that if we once establish 
the motion through the pipe ABC, and maintain the supply of 
fluid, we shall have the fluid running rapidly, and continuing to 
run with unabated rapidity, from one cistern into another, though 
both are at the same head. 

If we take such a condition of things that the pressure at B is 
zero, or, in other w’ords, if the velocity at B is that due to the 
head A D, then we might cut the pipe at B and separate the 
two cisterns as shown in Fig. 25, and we should find the fluid 
issuing at B in a jet, and re-entering the pipe again at K, and 
rising as before in the cistern I to the same level with a perpetual 
flow. 

The experiment here suggested is, if rightly understood, only 
a specialised instance of the properties of what in the previous 
experiment was termed a contraction followed by an enlarge- 
ment ; it is in fact as if in that experiment the diameter of the 
contracted part had been so far reduced that the pressure within 
it would have sunk apparently to zero, that is to say, in reality 
to the pressure of the atmosphere } in that case, of course, the 
pipe which enclosed that portion of the stream would have 
become simply an inert envelope, and might have been removed 
without affecting the dynamic properties of the stream. Theore- 
tically indeed with the frictionless fluid the contraction of jet 
might be carried so far as not merely to obliterate all positive 
pressure, but to produce a negative pressure equal to that of the 



atmosphere. For in fact the conditions thus brought into opera- 
tion w-ould be in effect identical with those which would exist 
were the experiment performed ^acuo, and the head in cistern 
and at the oudet were both increased by 34 feet ; but the theo- 
retical possibihty thus indicated is greatly curtailed by friction 
and the illustraave experiment I am about to exhibit deals only 
with the case in which the pressure at the contraction is reduced 
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apparently to zero, or in reality as i have said to that of the 
atmosphere. 

In the apparatus as here arranged, consisting of the discharging 
and the recipient cistern, -with the intervening jet-orifice and 
recipient-orifice, the overflow of the recipient cistern is at 18 
inches above the centre of the orifices. 

As I continue to fill the discharge cistern, you observe the jet 
shoots across the open space between the orifices, and the water- 
level continues to rise in the recipient cistern ; and so long as 
the head in the fomier is maintained at a moderate height above 
that in the latter, the whole of the stream enters the recipient 
orifice, and there is no waste except the small sprinkling which 
is occasioned by inexactness ot aim, and by the want of exact 
circularity in the orifices. 

When the head in the recipient has reached the overflow, and 
thus remains at a steady height of 18 inches above the orifices, the 
complete reception is insured by maintaining a head of 201- inches 
in the discharging cistern, or an excess of head of inches on 
the discharge side ; and this excess, in effect, represents the 
energy wasted in friction. 

You observe that as I dimmish the supply of water and allow 
the excess of head in the discharger to become reduced, a steadily 
increasing waste becomes established between the orifices ; and 
it is interesting to trace exactly the manner in v/hich the friction 
operates to produce this result. 





Fig. 23. 


If the conoids of discharge and reception are tolerably short as 
they are here, it is the outer annule or envelopes of the stream 
which are m the first instance affected, that is to say retarded, 
by fiiction, and the escape or waste between the orifices implies 
that this surface -retardation has reduced the velocity of those 
envelopes below that due to the head in the recipient ; thus an 
annular counter- current is able to establish itself, and in fact 
constitutes a counter discharge from the recipient. 

As the quantity of water which actually enters the recipient, 
or in other words the speed of the inflow, is reduced, the 
friction which belongs to that part of the stream is reduced also, 
but that which belongs to the issuing jet is unabated, and this 
circumstance virtually magnifies the waste ; it is probable, how- 
ever, that to the last the velocity of the central zones of the jet 
remains equal to that due to the head in the discharger, and 
hence you will observe that unless this is reduced below the level 
of the overflow, the head in the recipient is fully maintained to 
that level, though the whole quantity discharged is wasted 
between the orifices. 

When the supply is altogether cut off, both cisterns simul- 
taneously empty themselves, the two jets meeting between the 
orifices, and becoming spread into a beautiful plane disc or 
film of water at right-angles to the line of discharge ; but you 
will notice that from some inequality in the commencement of 
the action, and to some extent probably from a quasi-instability ‘ 
in the equilibrium of the double discharge, one of the jets will ’ 
presently for a moment get the better of the other and drive it 1 
back so as almost to arrest its flow, and thus for the moment ■ 
arrest also the waste of head on that side ; but the momentary j 
excess of head thus occasioned almost instantly asserts its supe- ; 
riority, producing a jet of superior force, and thus driving back j 
for a moment the opponent by which it had just before been I 
mastered. Thus a curious oscillation of discharge ensues, which i 
is to a large extent a true dynamic phenomenon somewhat ana- * 
logons to that which becomes established in an inverted syphon . 
partly filled with water, if for amoment the head is increased in one j 
of the legs ; the reaction which in the syphon is furnished by its i 
continuing through the bend, is, in the case before you, famished { 
by the dynamic reaction of the jets, but the circumstances here j 


involve an instability which does not exist there, so that the 
small initial disturbance presently magnifies itself into one of 
considerably greater range. 

This curious corollary phenomenon of the alternated retar- 
dation of discharge, though not strictly relevant to the main 
, object of the experiment, is nevertheless highly interesting in 
; itself and tends to enlarge our apprehension of some of the 
I characteristic features of fluid dynamics. 

( 7 b bs co 7 iiimied.) 


NOTES 

! Tuesday being St. Andrew’s Day, the anniversary meeting 
of the Royal Society, as required by their charter, was held. 
The President, Dr. Hooker, began his address with a few 
remarks on the large number of eminent F eUows whose names 
appeared in the death-list of the past year, and then gave a 
summary of the numerous measures for “ the improvement of 
natural knowledge” undertaken by the Society. These c:ai- 
prise the publication of papers in the Philosophical Tran-:ac- 
tions,” in a separate form ; preparation of additional volumes of 
the catalogue of scientific papers ; the labours of committees in 
connection with the Transit of Venus Expedition, and the 
researches ot naturalists in Kerguelen and Rodrigues ; the 
Eclipse of the Sun Expedition to Siam, the Polar Expedition, 
the voyage of the Challmger, and of 'the Committees appointed 
to consider the suggested modification of the regulations under 
which candidates are elected into the Society. The auditors’ 
report showed that the pecuniary resources of the Society were 
in a satisfactory condition, and Dr. Hooker mentioned the 
bequests made to the Society by the late Sir C. Wheatstone and 
Mr. H. Dircks. The medals were then presented, the Copley 
medal to Dr. Hofmann, a Royal medal to Mr. Crookes, and a 
Royal medal to Dr. Oldham (at present in India), through Prof. 
Ramsay. The proceedings terminated -unth the election of 
council and officers (comprising the list of names already pub- 
lished) for the ensuing year. We hope to refer at length nest 
week to the President’s address. The anniversary dinner was held 
at Willis’s Rooms, Dr. Hooker in the chair, supported by tire 
Marquis of Salisbury, Lord Cardwell, I\Ir. W. H. Smith (of the 
Treasury), the Right Hon. Robert Lowe, Mr. Farrer, Admiral 
R. Hall, Mr. Lyon Playfair, Dr. Plofmann, Mr. Crookes, and 
a large number of the Fellows of tlie Society and their friends. 

On Monday night there was a pleasant and lively meeting at 
the Royal Geographical Society, over Mr. Stanley’s wmrk on the 
Victoria Nyanza. The paper read was by CoL Grant, C.B., 
the old companion of Speke, and he aw’^arded hearty praise to 
Stanley, whose work he estimated as of high geographical im- 
portance. At the same time he showed that Stanley’s dis- 
coveries seemed to confirm the discoveries of Speke as far as 
these w’ent. The former estimates the circumference of the lake 
at 890 geographical miles, which coincides essentially with 
Speke’s estimates. Sir Samuel Baker spoke much to die same 
effect as Col. Grant, both as regards Stanley and , Speke, as did 
also Capt. Burton, while Mr. Edwin Arnold acted the part of 
Stanley’s representative. It was announced that the Church 
hlissionaiy Society are to take advantage of King Mtesa’s invita- 
tion to send out missionaries ; Sir Samuel Baker believes that the 
good Mtesa mistook Stanley for Livingstone, whom he had been 
informed might be expected from the south. Sir H. RawUnson 
read some extracts from Col. Gordon’s letter on the Albert 
Nyanza, which he trusted would also be explored by Mr. 
Stanley. 

The Queen has conferred upon Dr. W. B, Carpenter, F^R.S., 
the honour of the Companionship of the Civil Diviskm of the 
Order of the Bath. 

The Royal Academy of Sciences of Berlin has elected 
Dr. Frankland and Prof. A. W, Williamson, London, cor- 
responding members of the section of and hlathematics. 
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Many of the readers of Nature will be grieved to hear that 
Prof, Friedrich Albert Lange died at Marburg, after severe suffer- 
ing, on. the 21 st of November. A great career was opening 
before him when he was smitten by the illness which killed him. 
His principal work is the History of Materialism,” a second 
edition of which he had completed shortly before his death. This 
work will long remain a monument of honour to his memory — an 
ensample alike of comprehensive learning and of profound and 
elevated thought. 

The three vacant seats on the Senate of the University of 
London have been filled by the appointment of Dr. Hooker, 
Pres, R.S., and the Dean of Lincoln (Dr. Blakesley), directly 
by the Crown, and Mr. J. G. Fitch on the nomination of Con- 
vocation. 

With reference to Dr. Acland’s late pamphlet on the future site 
of the Oxford Botanic Gardens, in the form of a letter to Dr. 
Hooker, the Professor of Botany (Mr. Lawson) draws attention 
to the fact that the question of retaining them upon their present 
site or of removing them to the Parks is now sicb jiidice^ and that 
till Council deems fit to announce the result of their deliberations 
it -would be h'ghly inexpedient for the Professor of Botany to 
enter into any discussion on the matter, and he requests members 
of the University to suspend their judgment until such time as 
the question can be placed before them in all its bearicgs. 

Dr. L. S. Forbes Winslow has been appointed to the chair 
of Psychological Medicine at Charing Cross Hospital. 

Telegrams from Prof. Palmieri state that the interior of the 
crater created by the last eruption of Vesuvius has given -way. 
A dark smoke issues from the volcano, and he thinks an erup- 
tion is consequently to be expected, but perhaps not immediate. 

From additional notes on the Meteorological Congress at 
Poitiers which we have received, we learn that nineteen depart- 
ments surrounding Poitiers are formed into a permanent meteo- 
rological union called ** Quest- Oceanien,'’’ for the purpose of 
organising weather forecasts in the interests of agriculture, and 
of tracing the paths of thunderstorms. Another similar asso- 
ciation wili be established at Bordeaux for the south-western 
provinces. Next year the ** Ouest-Oceanien ” will hold its second 
yearly meeting at Tours. It has been decided that a barometer, 
constmcted on an improved plan by M. Redier, shall he sent to 
each chief town of an arrondissement, as also the telegrams from 
the Paris Observatory giving the meteorological news transmitted 
by the international service. The resident meteorologists are to 
take advantage of these general warnings in issuing special pre- 
dictions. These efforts -will promote the meteorological investi- 
gations and multiply the number of observers. It is expected 
that the Paris Observatory will commence to issue daily bidletins 
and maps similar to those which for along time have been issued 
by the U.S. Signal Service, showing up to what extent their 
predictions have been warranted by facts. M. AUuard, Director 
of the Puy de Dome Observatory, was present at the Congress, { 
and gave interesting details as to the state of the works, which j 
are progressing favourably. In the course of a few months the j 
observations w^ill begin at the top of the mountain, and by the 
month of ^lay next the works will be opened for inspection by 
men of science of all nations. The presence of a large number 
of delegates from various parts of France enabled the Congress to 
pass resolutions of so general a character as to insure everyw^here 
uniformity of action, and the establishing, on a satisfactory basis, 
of an Ailcis ^^I^teoyologique ds lu, 

The South Australian JSggzsier contains a short account of the 
exploration of the large river in New Guinea referred to in our 
last number. The derails are given in connection with the report 
of the return of Mr. Macleay^s expedition in the Ckevert, which 


became disorganised, Mr. Macleay and Capt. Edwards having 
disagreed. The scientific portion of the expedition proceeded to 
New Guinea in a missionary vessel, probably the Ellangowan^ 
the same which is reported to have sailed up the Baxter River. 
The details, evidently supplied by some one who had been on 
board the Ellangowan^ published in the Registei% are substan- 
tially the same as those given in Mr. Smithurst’s letter. Large 
cloven hoof tracks are reported to have been seen, as also the 
monstrous bird referred to by IMr. Smithurst. Lieut Robert PI. 
Armit, R.N., writing to the Daily News^ states that tlie position 
of the supposed newly-discovered river in New Guinea, as given 
by Mr. Smithurst — lat. 8*38 S., long. 141 *59 E. — clearly proves it 
to be none other than the one discovered by the officers of her 
Majesty^s ship Fly^ and which to this day bears the name of 
that vessel. 

Prof. Henry's Smithsonian Report for the year 1874, the 
New York Alr/fo/V. states, gives a good account of the manage- 
ment and varied usefulness of the Institution. Among the pub- 
lications in progress or contemplated are a ‘ ‘ complete index to 
all the species of plants of North America, with their synonyms 
and all descriptions and important references to them;” a new 
and enlarged edition, of Schott’s “ Tables of Rain and Snow in 
the United States ; ” a general discussion of the winds of the 
globe ; a discussion of all the observations made on the tempera- 
ture of the U. S. from the earliest times ; and a work on the geo- 
graphical distribution of American thunder-storms. The papers 
which usually accompany the Report and give it a permanent 
value are in this case Arago’s eulogy on Laplace, Mailly’s on 
Quetelet, and Dumas’s on De la Rive ; Prof. Hilgard’s interest- 
ing lecture on tides and tidal action in harbours ; De Candolle’s 
notable chapter advocating the English as a dominant language 
for science ; a translation (continued from the previous report) 
of Morin’s elaborate treatise on warming and ventilation ; and a 
letter, by Prof. Warren du rre, on the so-called North Carolina 
earthquakes, which literally “made so much noise ” in February 
and March of last year. Prof, du Pre attributes the shakes and 
explosions to volcanic or earthquake energy, but Prof, Plenry 
inclines to think them caused by either a gradual depression or 
elevation of the mountain. The stories of issuing smoke and 
flame were fabulous. The last sixty pages of the Report are 
given up to Ethnology, with a view to presenting as complete 
information as possible concerning the location and character of 
ancient earth w-orks in America. The accounts here given range 
from New York to Oregon in one direction, and to Florida and 
Mississippi in others. 

M. Bonnat, a French explorer of the Gold Coast, who had 
been taken prisoner by the Djuabin, has managed to escape, 
and is continuing his work along the banks of the Volta, under 
the protection of Ashantees, amongst whom he is said to have 
become a favourite. 

The Auricula is said to be the only Alpine plant which has 
come into general cultivation in the gardens of the rest of Europe. 
In a pamphlet entitled “Die Geschichte der Aurikel,” Prof. 
Kernel- traces the histoiy of the discoveiy and cultivation of this 
plant, from the time of L’Escluse (Ciusius), who first transplanted 
this species and the hybrid P, puhrsc-ns^ Jacq., in 1582 from the 
Tyrolese Alps to Belgium. The latter species, and not the true 
P> Auricula, L., which quickly disappeared from cultivation, is 
believed by Prof. Kerner to be the real ancestor of the culti- 
vated auriculas of our gardens. The two were known at the 
time of Clusius under the names of “ Auricula-ursi I.” and 

Auricula-ursi IL,” from the supposed resemblance in the 
shape of the leaves to that of the ear of a bear. The hybrid 
P-^ pzdcsccns, [which had been lost from the German and Austrian 
Alps for nearly three centuries, was rediscovered by Prof. Kerner 
in 1867 in a single locality in the Tyrol. 
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A VERY severe shock of earthquake occurred at Gisborne, ' 
New Zealand (east coast), on Sept. 14, Strong shocl-rs were 
also experienced at Wellington and Blenheim. 

A NEW monthly magazine is to be started at Dunedin, of the 
same character as the Contmiporary Review. 

According to a letter published in the East Anglian Thnes 
of Nov. 24, it would appear that the Corporation of so important 
a town as Ipswich still authorises the use of local mean time 
within its liberties, and the business of the place is actually 
regulated by its edict. Bailway lime has there a distinct meaning, 
being 4 min. 40 sec. later than that in general use. We believe 
that Norwich is in an equally unscientific state as regards time- 
keeping. It is quite time that an end was put to this absurdity, 
and we hope some pressure may be brought to bear upon the 
authorities to effect the long- delayed and desirable introduction 
of Greenwich time. 

In the October number of the Quarterly Journal of the Mtteoro- 
I ogical Society of London, appear several papers of interest, in- 
cluding one by Dr. Mann, the President, on some practical 
points connected with the construction of lightning conductors, 
one by Mr. Symons on a white rain or fog bow, and two very 
valuable and suggestive papers by the Hon. Ralph Abercrombie, 
on certain small oscillations of the barometer, and on barome- 
trical fluctuations in squalls and thunderstorms. It may be 
suggested that the printed * ‘ Discussions ” on the several papers, 
however interesting to the members, might be curtailed -vrith 
great advantage. 

The tri-daily Weather Maps of the United States for the first 
six months of the present year, issued under the vigorous direc- 
tion of Brigadier- General Myer, have been received. They 
show with admirable clearness and distinctness, by the style of 
printing in colours adopced, the outstanding features of the 
weather thrice a day. These truly magnificent maps give in 
every case the weather probabilities for each of the great divisions 
into which the States have been gi'ouped for this purpose, that 
are likely to follow within the twenty-four hours then next 
ensuing, and also the actual weather which has been experienced 
during the past twenty-four hours. This method is deliberately 
adopted by the Office for the express purpose of exhibiting equally 
its successes and its failures in issuing the weather probabilities, 
and with the further view of receiving assistance from scientific 
men, who are thus put in possession of materials for studying 
the subject, by which the rules that have led to the successes 
may continue to be followed, and those which have caused the 
failures may be avoided, 

Mr. Stanford has published a handy map of India, showing 
the route originally sketched for the Prince of Wales’s tour. Its 
moderate price and clearness wdll recommend it to many who 
wish to follow the Prince in his wanderings. 

The Bulletin de la federation des SocietJs dlHortkulture de 
Belgique for 1874, published under the authority of the Ministry 
of the Interior, gives evidence of the extent to which horticulture 
is made a scientific study in that little kingdom. It contains the 
reports of no less than twenty-five horticultural and agricultural 
societies affiliated to the Federation; and a list of twenty-one 
practical questions, for the best solution of which prizes, varying 
in value from 100 to 500 francs, are offered. There is alio 
appended Prof. Morren’s biographical notice of Clusius, to which 
we have already alluded, and a third edition, completed to 
October 1875, of the list of the Botanic Gardens, chairs of 
Botany, and Botanical Museums, throughout the world. 

An admirable epitome of our knowledge respecting the vege- 
table palaecmtoiogy of the United States is contained in M. I^o 
Lesquereux's reprint, A Review of the Fossil Flora of North 


America,” printed under the authority of the Department of the 
Interior. An idea will be conveyed of the wonderful advance 
of this knowledge in recent years, by the statement that in 1850 
Brongniart described inhis Vegetales Fossiles ” eighteen species 
of land -plants from North America, whereas upwards of i,oco 
species are now known. Of the numerous fossil plants brought 
by Dr. H. F. Hayden from his exploration of the Western Ter- 
ritories, and found in strata belonging to the Cretaceous forma- 
tion, by far the majority are remains of Dicot3’ledons, and 
included within all three sections, of Apetalm, Gamopetala?, and 
Polypetalos ; and as far as reliance can be placed on characters 
derived from the foliage alone, a large number belong to genera 
widely distributed at the present time. The Lower Lignitic flora, 
on the contrary, belonging to Tertiary times, presents far less re- 
semblance to that at present prevailing in the northern part of 
North America, but is of a much more southern type. 

A Belgian practitioner has published a work on the 
“Maladies which are special to Mystics,” the purport of which 
is to show that Louise Lateau and other persons of the same 
description might be really total abstainers from food for a 
lengthened period. The Revue Scientifique announces that the 
Belgian Society of Medicine has ordered that work to be pub- 
lished in its Comptes Rendtis. hi. Charbonnier, the author, 
advocates the theory- that people may subsist without food 
because the nitrogen from the air can be admitted into the circula- 
tory system, when the body has been emaciated by long "absti- 
nence. Feeding on air is an economical way of keeping soul 
and body together. 

At the opening of the Belfast Natural History and Philoso- 
phical Society, the president, Prof. Hodges, delivered an address, 
in wffiich he reviewed the industrial progress of the North of 
Ireland. The address was fully reported in the Northern ll^ig 
of Nov. II, and has since been separately reprinted. 

We have received the programme of the Cambridge Higher 
Local Examinations for 1S76, for all who have completed the 
age of eighteen years before January next. The examinations are 
for both men and ■women, and the successful candidates are 
divided into two groups, those who obtain honours and those 
who do not. The subjects of examination are divided into six 
groups, one of which includes botany, geology, zoology, and 
chemistry. The programme seems to us carefully drawn up ; an 
excellent selection of text- books is given. 

PROF. NORDENSKJOLD ON THE JENISEI 

'^HE following extract from a letter from Prof. Nordenskjdld 
to Mr. Oscar Dickson, dated Tomsk, Oct. 13, appears in 
the Gotedorgs Handels Tidning. It describes his exploration 
of the river Jenisel after the departure of the Proven on its home- 
ward journey. Nordenskjold, Lundstrbm, and Stuxberg left 
the mouth of the Jenisei on August 19, in a boat built for the 
purpose, and well provisioned and equipped : — 

“ The course was taken along the shore within the multitude 
of low bare rocky islands which bound the mouth of the Bay of 
Jenisei on the north, arid are named in the Russian maps, Severo- 
Wostotschnoi Ostrow (North-east Islands). The sounds between 
these islands were thought to be sufficiently deep even for large 
vessels, though perhaps a little fouled by rocky ground. With 
a favourable wind and smooth water we sailed without any 
considerable rest in forty-two hours without a break to 
Cape Schaitanskoj, arriving there the night before the 2Tst, 
thoroughly drenched and worn out with our long watch. Daring 
this time we landed only at two places, the first time at a point 
within Jewremow Kamen, the last rocky promontory tvhieh 
occurs on the eastern bank of Jenisei for a distance" df roo 
Swedish (upwards of 600 English) miles. 

"Jewremow Kamen itself conrists only of a peculiarly formed 
dolerire rock fifiy or sixty feet high. At the were still 
coUecied, but lor the last rime during oflr passage up the 
Jenesei, true marine animals; an A^pSsd^tima, Clio, large 
Bero'idse, various Medusae, &Cr excursion hei'e we 
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had already obtained a Harpalus, two ^ecies Staphylini, 
a number of Acaridse and Podtiridse, a species of dew-worm,* 
&C,, and as at the Proverbs anchorage, the vegetation has 
a stamp deviating veiy much from the flora of Novaya Zemlya. 
I-arge bush plants, even the dwarf birch, were completely 
absent, and the ground was in no case covered with a true mat 
of grass. 

‘^The other place where we landed for a little was Krestows- 
koje, a now deserted sirnmne (a place inhabited both summer 
and winter), which, however, to judge by the number of the 
houses and the way in which they were fitt^ up, must once have 
had its flourishing period. All household articles were removed, 
and literally there was not to be found an iron nail in the wall ; a 
proof that the inhabitants had not died out, but migrated. The 
vegetation in the neighbourhood of the huts was extraordinarily 
hiffliriant, the grass and plants forming a real obstacle in walking, 
certainly occasioned by the quantity of fertilising animal matter 
which had been collected here during tlie time when fishing and 
hnniiGg were carried on. 

The surfeu:^ temperature of the water was, on our arrival at 
the mouth of the Jenisei + 7*8® C., but sank during the storm 
of the following days to -h 1*5* C At Jewremow Kamen it was 
4- 2*5*^ C, but rose afterwards in the neighbourhood of Kres- 
towskoje to + II® C., a temperature which it afterwards retained 
during the whole of oar journey. The water was brown in 
colour, but was often a± the ^es coloured by clayey streams. 

‘‘ A little south of Jewremow Kamen the eastern side of the 
Jenisei is occupied by sand-banks twenty to thirty feet high, and 
sk)pij:^ steeply towards the river. At the river bank the tundra 
cDonnences, an endless, inconsiderably undulating plain, full of 
krw nmrshes and smalt shallow pools of water, and overgrown 
a spaz^ veg^ation, whose ^wering time was now almost 
comple^y over. Instead we found at our first night quarters 
(Cape Schmtanskoj) gr^t quantities of ripe cloud-berries, the 
taste which, exodlent in itself, was on this occasion heightened 
by the circnmstance that they were for us the first fruit of sum- 
The red whortleberry {Ling'an) and the cranberry {Odon) 
were also found here, if in small quantity. Cape Schaitanskoj 
was the most northerly point on the Jenisei, where we found the 
dwarf birch j and the same place, by Dr. Stuxberg’s discovery of 
a species of Phjfsa, becomes the fncst noriherly locality for land 
and frcsh-waUr mollusca, 

** After havi^ rested at Cape Schaitanskoj we sailed on with 
a favooraHe wind to Sopotschnaja Korga, where the hard wind 
and a shallow lyh^ off it, the extent of which it was impossible 
to distinguish during the dusk of the evening, compelled us to 
lie to earlier than we otherwise intended. 

Sopmstinaja Koiga (ihe toe of the bcrat) forms a low pro- 
montory projecting far out into the Jenisei, which, as numerous 
mills of houses ^ow, was formerly inhabited but is now deserted. 

“A great part of the promontory was occupied by heaps of 
drift-wood, large steins, with branches and roots broken off, 
thrown up over each other in an endless chaos, it being possible 
to go forward between them on^ with difficulty and care. The | 
trees that lie UBeaxest the water are quite forah and in good con- ! 
ditjon. Other tree steins lying forther fr^an the bank smd cast up | 
there a ceitury or centuries ago, are in all posable mtennediate 
states from fresh to completely decayed wood. Between the 
^ems there frequently occm deep holes filled with black 
iag water. Heaps of drift-wood like those at this place, 
though perhaps somewhat smaller, are found almost every- 
w^bere farther down towards the mouth of the river, but 
h^her up there occur only scattered pieces of drift-wood, Ind at 
some jdaces these axe entirely wanting. The point was, besides, 
a number of other fresh-water ponds, more or less 
grown up with water mosses, and full of sticklebacks, Branchio- 
poda, and otte fresh-water Crustacea, and giving the botanist an 
oj^rtunity of coHecdi^ various grasses and water-plants not 
found ferther ntarth (Carer chondrorhiza, JJtppuris vulgaris, 
*fufuus casianans, &[C*) Higher up, on drier places, the ground 
was sparii^y covered with Empdrum nigrum and Andromeda 
&^agwta, and <Hi the steep slopes with which the ground ter- 
Erinates towards the prouKmtcuy, there is a luxuriant v^etation 
a couple of feet high, consisting of grass and other plants. The 
was, on the contrary,{extremely poor, as well in Mam- 
malia and birds as in insects, and even the holes and paths of the 
kmaiing, by which the land on the coast of Novaya Zemlya is 
crossed m ail directions, are found here only in limited number. 

is rejaartaijle on this account, that f1j« ground here, with 
1 inconsiderable stratum which thaws in summer, is con- 
s-e year round. 
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‘'We sailed on until we finally succeeded in finding a 
convenient landing-place in the neighbourhood of a little river, 
Mesenkin, which there falls into the Jenisei on its right bank.’^ 
Here they obtained a Cossack, Feodor, as guide. While waiting 
for the guide, the party employed themselves " in examining the 
natural history of the locality, in making solar observations to 
determine the position of the place, &c. It appeared by these 
that our resting-place was situated only about four Swedish (over 
twenty-four English) miles south of our former landing-place. 
Mesenkin’s low river valley is, however, much better protected 
from the winds of the polar sea than the low promontory at 
Sopotschnaja, and the influence of this was plainly recognisable 
by its much richer vegetation. 

“ What first meets the eye on landing is a thicket of daik 
green bushes about four feet high, which are found to consist of 
mder (Alnus fruetkosa). Between the alder-bushes, and pro- 
tected by them, our botanist found a number of well-grown 
plants — Sanguisorba, Galium, 'Delphinium, Hedysarum, Vera- 
trum, &c. The Salix bushes were also higher here than at former 
places, the mat of grass more abundant, and the slopes of the 
sandhills in the interior of the country were adorned with a 
number of new types — Alyssum, Dianthus, Oxytropis, Saxifraga, 
Thymus, &c. 

As has been mentioned in a former letter, we found at the 
part of Jalmal visited by us neither small stones nor sub-fossil 
shells in the fine sand. East of the mouth of the Jenisei the 
sand is coamer, and contains both sub-fossil shells and large and 
small stones. The sub-fossil shells, according to information 
given to me at Dudinka, occur in some places in so large masses 
that they form true shell banks. At the places visited by us the 
shells were found not in proper layers, but only scattered through 
the sand. Immediately at the first glance it appeared that the 
shdis collected by ns here belonged in preponderating number 
to species with which we had become acquainted in the living 
state during our dredging in the seas of Kara and Obi-Jenisei. 

“ A sample of the scones which occur in the sandy strata of the 
tundra was always found at the river bank where we lay, when 
the lighter particles of sand were washed away, and many im- 
portant contributions towards a knowledge of the way in which 
the tundra is formed, and of the nature of the rocks which 
afforded material for tlie masses of sand here collected together, 
were to be obtained. No erratic blocks comparable in size to 
the erratic blocks in our country occur here, a circumstance which 
I regard as a proof that the sandy strata of the tundra, at least 
in these regions, are not of glacial origin. I ought, however, to 
remark that on a small stone here and there there could be 
observed striae and scratches completely resembling those found 
on moraine blocks. But in such cases these scratches have 
clearly been formed either by the sliding of the earthy stratum or 
by the action of the river ice. 

“In the northern part of the tundra I could never discover 
among^ the stones washed out from the sand any blocks of granite 
or gneiss, but they consisted for the most part of different kinds 
of basalt with numerous cavities containing lime and zeolites. 
Besides there occurred, especially at Cape Schaitanskoj, in not 
mconsiderable number, blocks of marl and sandstone, containing 
fossils .partly of marine origin, partly containing rolled tree 
sterns,^ more or less carbonised or petrified. Pieces of brown 
and pit coal were also found here in not inconsiderable number. 

‘ On Aug. 26, early in the morning, our guide joined us, ac- 
companied by five other Russians settled in that region. . . . 
After having talked for some time with our| friendly guests, 
who were excee^ngly interested in our expedition, wo continued 

journey, during which we had splendid calm weather, to Cape 
Gostinoi, where we took our midday rest. 

After resting a little at midday at this place, we sailed on, and 
came after various wanderings in dusk and mist during the night 
l^ore Aug. 27, to land at a low promontory, at the mouth of 
the nver Jakowiewa. 

“ Oor next reting-pkce was a speciaUy attractive fisHnjj 
station at a small sound between the Briochowski Islands, the 
most north^ly of the labyrinth of islands which occupy the 
Chanel of the Jenisei between 69F and 70^°. 

28 we rowed on between a number of islands covered 

with a luxnrmnt vegetation, and commonly terminating towards 
the nver with a steep slope, down which large masses of peat 
tumbled here and there. At such places we could see that the 


isknd originally consisted of a sand-bank cast up by the Viver. 
which m the length of time was covered first with masses of 
arm-wood, and afterwards with a luxurious vegetation which 
gradually gave ongin to^a thick stratum of peat, of which the 
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part of tlie island above the snrface of the water is mostly 
formed. 

“Towards evening w^e lay to at the Nikandrow Islands in the 
neighbourhood of a fishing- station still inhabited. Jenisei is 
renowned for its richness in large eatable fish-species. ... I 
hope some months after our return home to be able to exhibit 
to those among us who are interested in fishing, specimens of 
most of the varieties of fish occurring here. During our sailing 
up the river between Dudinkaand Jeniseisk, I caused specimens 
of all the species of fish which we could procure from the river 
to be carefully deposited in a cask filled with spirit. This col- 
lection will be sent to Stockholm viCi St. Petersburg, by a 
merchant settled in Jeniseisk. 

“ Like most of the settlers on the lower course of the Jenisei, 
the inhabitants at Nikandvow fishing- station kept a number of 
dogs w’hich are believed to be of the same race as the dogs used 
on Greenland, for draught. The dogs are employed in summer 
to tow boats up the river, and in winter for all sorts of carriages. 
Yet the dog, for reasons stated in the introduction to Midden- 
dorff’s ‘Sibirische Reise,’ is considered quite unfit for long 
journeys over uninhabited tracts, if several hunting or fishing 
stations are not to be met with in the course of the journey. In 
such cases reindeer are always employed. 

“ Early next day we sailed, or more correctly, rowed on, the 
weather being calm and beautiful. We rested at midday in the 
neighbourhood of a now deserted shnovie on the southern part 
of Sopotschnoi Island. Hence we continued our journey first to 
Cape Maksuninskoj, where we visited a Samoyede family that 
had set up their skin tent here in order to collect the necessary 
stock of fish for winter ; afterwards to Tolstoj Nos, a still in- 
habited, well-built siniovie^ where the people living there re- 
ceived us in a very friendly way, and received the account of our 
journey with great interest and astonishment.’^ 

From here the party made haste to catch the last steamer at 
Saostrowoskoj, in the neighbourhood oi Dudinka, which they did 
on Aug. 31. 

“We w’ere yet far north of the Arctic circle, and as many 
imagine that the region w^e had now passed through, the so 
little-known tundra of Siberia, is a desert waste, either covered 
by ice and snow or by an exceedingly scanty moss vegetation, it 
is perhaps the place here to declare that this by no means is the 
case. On the contrary, we saw, during our passage up the 
Jenisei, snow only at one place, a deep valley cleft of some 
fathoms* extent, and the vegetation, especially on the islands 
which are overflowed during the spring floods, was remarkable 
for a luxuriance to which 1 had seldom before seen anything 
corresponding. 

“The fertility of the soil and the immeasurable extent of the 
meadow land and the richness of the grass upon it had already 
called forth from one of our hunters, a middle-aged man, vtho is 
owner of a little patch of ground between the fells in Northern 
Norway, a cry of envy of the splendid land our Lord had given 
‘ the Russian,’ and of astonishment that no creature pastured, no 
scythe mowed the grass. Daily and hourly we heard the same 
cry repeated, though in' yet louder tones, when we some weeks 
after came to the lofty old forests between Jeniseisk and Turu- 
cbansk, or to the nearly uninhabited plains on the other side of 
Krasnojarsk, covered with deep tschornose7?i (black earth) — in 
fertility certainly comparable to the best parts of Scania, in 
extent exceeding the whole of the Scandinavian peninsula. This 
direct expression of opinion by a veritable if unearned agricul- 
turist may perhaps not be without its interest in judging of the 
future of Siberia. 

‘ ‘ During this very summer three separate Russian expeditions 
have travelled through Siberia with the view of ascertaining the 
possibility of improving the river communication within the 
country. These expeditions have, according to unofficial com- 
munications made to me in Jeniseisk, come to the conclusion 
that it is possible for a sum of 700,000 roubles to make the 
Angara (a tributary of the Jenisei) navigable to Lake Baikal, 
and to connect the Obi with the Jenisei and the Jenisei with the 
Lena. How great an extent of territory the proposed river 
communication will embrace is best seen by considering that the 
territory drained by the Obi-Irtisch and the Jenisei alone is of 
greater extent, according to Von Baer’s calculation, than the 
river areas of all the rivers (the Danube, Don, Dnieper, Dniester, 
Nile, Po, Ebro, Rhone, &c.), which fall into the Black Sea, the 
Sea of Marmora, and the Mediterranean. Part of this territory 
indeed lies north of the Arctic circle, but here too are 
found the most extensive and j finest forests of the globe ; 
south of the forest region proper there stretch out terri- 


tories, sev^al hundred leagues in extent, level, free of stones, 
covered with the most fertile soil, which only wait for the plough 
of the cultivator to yield the most abundant harvests ; and farther 
to the south the Jenisei and its tributaries run through regions 
where the grape ripens on the bare ground : just now, as I write 
this, I have before me a bunch of the finest Siberian grapes. 
May the future show that sea communication between these lands 
and Europe has now been fairly inaugurated. 

“A. E. Nordenskjold.” 


SCIENTIFIC SERIALS 

Der Naiurforscher^ October 1875.— In this number is given 
an observation by M. Coulier, that while a cloud was formed in 
a vessel containing a little water, when an attached caoutchouc 
balloon was first compressed, then allowed to expand, no cloud 
was thus produced if the vessel bad stood some time at rest, cr 
if the air had been filtered ; and the author’s view was confirmed 
that small particles in the air were what caused the formation. M. 
Mascart has found that strongly ozonised air is not robbed of its 
cloud-forming action by filtering. — There are two valuable papers 
in meteorology, one by M. Hann, on the variability of daily 
temperature, and another in which hi. Kemer offers an explana- 
tion of the fact that there is, in the Swiss valleys, in late autumn 
and winter, a middle warm region limited both below and above 
by a colder. — In physiology w^e note some interesting researches 
by M. Bernstein as to what is the highest pit(i of tone a muscle 
naay be made to give by electric stimulation. Above 418 vibra- 
tions per second of the spring contact, the muscle tone (the same 
as that of the spring) vras distinct, though weaker ; at 1,056 vibra- 
dons no distinct tone was observed, only a noise. But if the nerve 
were stimulated to the latter degree the muscle gave a tone, not 
indeed the same as the spring, but a fifth, sometimes an octave, 
lower. The upper limit beyond which the muscle ceased to give 
the same tone with the spring (in this arrangement) seemed to 
be about 933 vibrations. Under chemical stimulus of a nerve, 
the connected muscle gave a tone like that in natural contraction. 
■—There is also a suggestive paper by M. Delboeuf on the theory 
of sensation, and M. Hirschberg describes observations on a boy 
who acquired sight at seven years of age ; they favour, he con- 
siders, the empiristic theory of sight-perceptions. — In a paper 
on the origin of the deep-water fauna of the Lake of Geneva, 
M. Forel thinks the entire fauna of the Swiss lakes are descended 
from forms which have migrated (up the rivers) since the melting 
of the glaciers, and have afterwards! been differentiated. 

Zeitschrift der Oesterreichischen Geselhchqft fur Meteordogie^ 
Oct, I. — Dr. “Wild, Director of St. Petersburg Observatory, 
relates the circumstances which led to the Imperial assent being 
given in June last to the scheme for the establishment at Paw- 
lowsk, distant about an hour by railway from St. Petersburg, of 
an observ^atory to be affiliated to the central institution for ter- 
restrial physics over which he presides. The Central Observa- 
tory was built twenty-six years ago in an open and quiet space 
outside the capital. Houses and streets have, however, rapidly 
been constructed around it, masses of iron are in proxinaity, and 
noise and smoke disturb physical measurements, magnetic and 
meteorological observations. Herr Wild knew that there were 
serious objections to the removal of the whole establishment into 
the country, as has been done at Vienna, and determined to recom- 
mend a separation into two divisions, one obsawing and the 
other administrative, in imitation of the London Meteorological 
Office and Kew Observatory, the relations to the public of the 
Russian being similar to those of the English Meteorological 
Department. On his making this proposal at the Academy of 
Sciences last autumn, Prince Nicolajewitsch generously pre- 
sented for the purposes of the new observatory a large piece of 
ground in his park at Pawlowsk. There wiU be no reduction in 
the estimate for the Central Observatory, in order that local 
observations may be continued, and the accumulated records of 
former years worked out. — Dr. Hellmann contributes a papei" on 
the physical conditions of the higher atmospheric strata, in wMch 
he discusses the observations made in May iSyi by the U.S. 
War Department at the summit (1,915 metres highj, and at the 
base of Mount Washington, New Hampshire. It ap^pears among 
other results that the mean difference of temperature for 100 
metres of ascent between. the hours of 6 A.M* and 6 P.M. and 
9 P.M. and 12 P.M. at night was 15 ^® C,,and that the difference 
between 4 and 5 P.M. was *83 i 6 A,M. only '48'’ C. ; 
that in 17*4 cases percent the wind at the top was the same in 
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direction as tliat below ; and that the diminution of temperature 
with increasing height was greater in clear than in cloudy 
weather. This last result is in agreement with that of Herr 
Hann, derived from observations taken at Praya West and 
Victoria Peak. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, Nov. 19. — ‘‘On some Elementary Prin- 
ciples in Animal Mechanics. No. VTL The Law of Fatigue.” 
By the Rev. Samuel Haughton, M.D. (DubL), D.C.L. (Oxon), 
F.R.S., Fellow of Trinity College, Dublin. 

The approximate law of muscular action, which I have called 
the law of fatigue, is thus expressed : — “ ihe^ same^ muscle 

{or groups of muscles') is kept in consfa?it action until fatigue sets 
in, the total work done nmltiplying by the rate of work done is 
constant T 

The following experiments, in illustration of this law, were 
performed in Trinity College during the spring of the present 
year. 

I instructed a number of medical students, chosen at random, 
to raise dumbbells of varying weight, one in each hand, in the 
transverse plane, with hands supinated, raising and lowering the 
weights in equi times regulated by the beat of a pendulum. 
This process was continued until the distress of the fatigue pro- 
duced became intolerable, and the number of times each weight 
was Hi ted was noted. The students were required to count 
“ one-two,” in time to the beat ot the pendulum, so as to pre- 
vent them from counting the total number of lifts of the weight. 
Prof. Macalister assisted me in these experiments ; and one of 
us counted the number of lifts, while the other compelled the 
experimenters to observe the conditions of the experiment, Tvhich 
were : — 

1. To keep time wdth the pendulum. 

2. To raise the weight in the transverse plane. 

3. To supinate the hands. 

4. To abstain from all bending of the knees or spinal column. 

For each experiment I chose twenty students at random, using 

altogether about fifty different students ; and no individual was 
experimented upon again, until an interval of forty-eight hours 
had elapsed. The object of this arrangement was to avoid the 
effects of “ training.” In my first Table I give the mean result 
of twenty different students ; and in my second Table I have 
selected one student, set aside for the purpose, and experimented 


This Table gives 7 lbs. for the mean weight of the arm of all 
experimented on, a result which accords with the known facts. 

In Table II. I give the results obtained from a single student, 
as already described, each value of n being a mean of several 
experiments, closely concurrent. 

Table II. — Mr. Samuel Warren. 


No. 

IV. 

«(obs.) 

n (calc ) 

Biff. 

I. 

lbs. 

2*56 

140-0 

i37'S 

+ 2-5 

2. 

4*25 

910 

86*4 

-4-4-6 

3. 

5-87 

63-0 

60*1 

+ 2-9 

4 - 

6*87 

43*0 

49-0 

- 6*0 

5 - 

775 

400 

42*5 

- 2-5 

6 . 

975 

i 320 

31*0 

+ 1-0 

7 - 

14-00 

i8*S 

! 17-9 

! 

-ho-6 


persoDi 

i. The time of lift is in ail cases o?ie second. 

Table I. — Mean of Twettfy Expcfimenis. 

No. 

w. 

« (ebs.) 

H (calc ) 

Biff. 


ibs. 




I. 

2-56 

131-80 

128-0 

+ 3-8 

2. 

4-25 

87-55 

783 

+ 9*2 

3- 

5-87 

47*35 

53-5 

-6-2 

4- 

687 1 

4025 

43’7 

~3-5 

5- 

775 

3460 

37*1 

- 2*5 

6. 

975 

2713 

26-8 

+0*3 

7' 

14-00 

17 20 

15.4 

+ rS 


The calculated values of n were found from equation (2), using 
the values 

a = 3*9 lbs. 

A = 5737 , 

which were obtained from the principle of least variation of 
A, or 

5 A _ 

— = minimum. 

A 

In the accompanying diagrams I. and 11 . , I have plotted the 
cubical hyperbola represented by equation (2) ; and also the 
several observations which lie sufficiently near the curve to justify 
me in considering the law of fatigue to be a first approximation 
to one of the fundamental laws of muscular action. I have else- 
where * shown that the law of fatigue corresponds with other 
experiments based on different data. 

If we consider the useful work only, we have from equa- 
tion (3), 

useful work • ( 3 ) 

{yt) + a)“ 

This equation represents a cuspidal cubic, whose ordinate has 
a maximum value, when ue/ = a = half the weight of the arm. 

The foregoing observations are in accordance with this deduc- 
tion, as may be seen from Table III. 


it ; then, by the law of fatigue, 

W’s 

~ = constant ...... (i) 

If w be the weight held in the hand, and a be half the weight 
of die aim, and n the number of times the weights are lifted ; 
since the time of raising and lowering the arms is constant, n is 
proportional to T, and the law of fatigue gives the formula 

+ dfn = A (2) 

where A is an unknown constant. In the following Table I give 
the values of w and the mean value of n for twenty distinct 



Table III.- 

-Useful Work. 


No. 

Uf. 

wn (20 experi- 
ments). 

wfi (Mr. Warren). 

I. 

lbs. 

2-56 

33S 

3 S 8 

2, 

4-25 

372 

387 

3 - 

5-87 

277 

370 

. 4 - 

6-87 

276 

29s 

t S' ’ 

7*75 

268 

310 

6 . 

9*75 

i 264 

312 

7 - 

14-00 

241 

250 


The column containing the calculated values of n was obtained 
from equation (2} by using the values 
a = 3-50 lbs. 

4699. 

vtdises were obtained Dy finding the value of a, which 
renders A most nearly a constant, or 


It is to be observed, that in the foregoing experiments the 
muscles in action were not allowed to rest during the whole time 
of work. 

Linnean Society, Nov. 18.— Dr. G. J. Allman, F.R.S., 
president, in the chair.— The following paper was read; — On 
the organisation and systematic position of the Ornithosauria, 
Part i., by Prof. H. G. Seeley, F.L.S. The different results ob- 
tained by investigators who have written upon Pterodactyles, led 
the auttior to propose a method of research in Comparative Ana- 
tomy by which the true nature of these animals could be deter- 
mined, It consists chiefly in an attempt to distinguish between 
the characters which make animals members of a class of 
Vertfcbrata, and the characters which make those animals mem- 
bers of vertebrate ordinal groups. The class characters were 
regarded as furnished by the soft vital organs, while the ordinal 
characters are derived from the skeleton. This was illustrated 
by an argument tending to show that since the form of brain, 

* ‘'Principles of Aninul Mechanics"' (London, 1873). 
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and the peculiar respiratory organs 'of birds, are class characters, 
any animal •would be a member of the class Aves which pos- 
sessed them ; and since the form of skull, of vertebras, of the 
carpus and tarsus are ordinal characters in the existing sub-class 
of birds, they •will not necessarily be found in an extinct sub-class 
or order of Aves. - He then showed that Pterodactyl es have the 
brain identical with the bird's brain in every detail ; and the 
pneumatic perforations of the bones for the prolongation of air- 
cells from the lungs into the bones were identical in both types 
and are found in no other group of animals. Hence it was 
concluded that, judged by class characters, Omithosaurs must 
be placed in the class Aves. The author then gave an analysis 
of the characters of the Omithosaurian skeleton. In the skull, 
he thought that the bone hitherto named post-frontal is the quad- 
rato-jugal, and that although the malar bone meets the quad- 
rate bone, there are no reptilian features in the skull, and no- 
thing which is inconsistent -with the Avian organisation. The 
vertebral column is the most reptilian part of the skeleton 
in being proccelous, but the fore limb was shown to be constructed 
on the Avian plan ; the carpus being nearly identical in both 
groups ; while the elongated finger for flight was proved by its 
carpal articulation to be the index finger as in birds ; and in one 
Pterodactyle it contained two phalanges, as in birds. The petagial 
membranes of the Pterodachle were also sho-am to be extensions 
of the similar membranes of birds. The characters of the pelvis 
and hind limb -were less unlike those of a bird than had been 
supposed, the tibia terminating distally in a trochlear end formed 
as in birds by the anchylosed proximal tarsal bone. From the 
whole skeleton (excluding the evidence of the cerebral and | 
respiratory characters) the author concluded that it is impossible 
on morphological grounds to exclude the Omithosauria from the 
A-vian class, and that their resemblances to reptiles are not more 
important than their resemblances to mammals. 

Geological Society, Nov. 17.— Mr. John Evans, V.P.R.S., 
president, in the chair. — Mr. Robert Elliott Cooper, C.E., i, West- 
minster Chambers, Victoria Street, S.W. ; Mr. George Fowler, 
Assoc. Inst. C.E., Basford HaU, Nottinghamshire; and Mr. 
William Frecheville, Assoc. Royal School of Mines, 51, Scarsdale 
Villas, Kensington, W., were elected Fellows of the Society.— 
On a new modification of Dinosaurian Vertebrce, by Prof. 
Richard Owen, F.R.S. The peculiar modification of the Dino- 
saurian vertebra noticed by the author occurs in Tapmocephalus 
Atkerstonii and Pareiosatirus bombidens. In the dorsal vertebrae 
of the former the centra are nearly flat on both fore and hind 
surfaces, a structure to express which the author propo.ses the 
term “ amphiplatyan. ” The hind surface is very slightly the 
more concave. The middle of each surface is pierced by a small 
foramen leading into a cylindrical canal, first slightly expanding 
and then rapidly contracting to a point, which meets the apex of 
the similar hollow cone coming from the opposite surface. Simi- 
lar characters were observed upon the free surface of the anterior 
sacral and upon that of the posterior of four anchylosed sacrais. 
The dorso- lumbar vertebree of the Pareiosaums had centra rela- 
tively longer than those of Tapmocephalus. Their articular sur- 
face is subundulate, convex along a fourth of the periphery, 
concave at the centre, -where there is an excavation corresponding 
to that in Tapmocephalus, but a relatively wider aperture, a 
rather more constricted canal, a shorter terminal cone, and an 
interval of osseous tissue separating the apices of the cones from 
the fore and liind surfaces. In what is probably the first cervical 
vertebra of the same Dinosaur, the centrum is so concave on 
both surfaces as to become amphiccelian. In these unossified 
tracts of the middle of the centrum in the two genera above 
mentioned the author sees indications of a persistent trace of the 
primitive “chorda dorsalis and he calls attention to the resem- 
blance thus set up between these probably Triassic Dinosaurs 
and the lower Ganocephalous reptiles of the Carboniferous series, 
in which, however, the vertebral centra are more -widely per- 
forated. — On the presence of the Forest-bed Series at Kessing- 
land and Fakefield, Suffolk, and its position beneath the Chiiles- 
ford Clay, by Mr. John Gunn. In this paper the author 
described a section from the cliff at Kessingland and Fakefield, 
from the examination of which he arrived at the conclusion that 
the Forest-bed series underlies the Chillesford Clay and sands. 
At the foot of the cliff there is an estuarine deposit forming the 
soil of the Forest-bed, consisting of blue clay and gravel, the 
“ Elephant-bed” of the author’s former paper. Above this is 
the Forest=bed, cotaining large stools and stems of trees, but no 
fossil bones. This is foUowed by a fre^-water de|^t, consist- 
ing of black soil with fresh- water shells, corresponding to a simi- 


lar bed at Mundesley and Runton kno-^vTi as the “ C/wjb-bed,” 
and including the “ Rootlet-bed ” of oozy clay, regarded by lilr. 
Prestwich as an indication of the forest. The author considers 
the supposed rootlets to represent brushwood which succeeded 
the_ true forest. Above this come Fluvio-marine deposits, in 
which CragsheUs occur, although but rarely. To this di\ision 
the author -w’as inclined to refer the Noi-wicli Crag, which at 
Bramerton underlies the next division, regarded by the author as 
the Chillesford Clays and Sands. Of the overlying deposits the 
first is supposed to be the Pebbly-bed ” by the author ; it has 
been regarded as Middle Drift, and the uppermost is Upper 
Boulder-clay. The paper was illustrated by the exhibition of a 
fine series of bones, chiefly Cervine, from the io-west deposit 
noticed by the author. 

Physical Society, Nov. 27.— Prof. G. C. Foster, F.R.S, 
vice-president, in the chair.— The following candidates were 
elected members of the Society Prof. Osborne Reynolds 
M.A., Prof. H. J. Smith, M.A., LL.D., Prof. R. B. Clifton 
M.A., F.R.S., C. Busk, J. Thomson, J. W. W. Waghom, W. 
Esson, M.A., F.R.S., F. W. Bayly, and Prof. R. W. Emerson 
Mac Ivor. — Prof. Guthrie briefly described Dr. Kerr’s recent 
experiments to _ show that glass, resin, and certain other 
substances exhibit a depolarising effect when under the influence 
of powerful electrical tension, and he exhibited the aiTangement 
of apparatus employed in the research. He also showed certain 
experiments connected with the investigation. — Dr. Guthrie then 
made a communication on “Stationary Liquid Waves,” in con- 
tinuarion of that which he made to the Society in June last. If 
water in a cylindrical vessel not less than pinches in diameter be 
agitated by depressing and elevating a flat circular disc on its 
surface at the centre, a form of oscillation is set up wliich the 
author terms “binodal.” He finds that these fundamental un- 
dulations in an infinitely deep circular vessel are isochronous with 
those of a pendulum whose length is equal to the radius ot riie 
vessel, and further, a fact which is extremely interesting, that 
the motions of the pendulum and water keep together throughout 
their entire paths. An arrangement W'as exhibited for experi- 
mentally demonstrating these facts. To the upper end of a 
short pendulum with a heavy adjustable bob is attached a card- 
board sector in the plane of vibration of the pendulum. A silk 
thread, attached to the edge of this sector, carries a small paraffin 
disc which rests at the centre of the surface of the water con- 
tained in a cylindrical vessel. The pendulum-length is adjusted 
until the motion of the disc is isochronous with that of the water 
when the two are not in contact. Two other forms of motion 
may be produced in cylindrical vessels, namely (i), by alternately 
compressing and extending opposite ends of a diameter as in the 
motion of a bell — this gives two diametral nodes at right angles 
to each other ; and (2), by rocking the vessel, which gives a 
single diametral node. Each of ^ese has its ovra period of 
vibration, the last being the slo-west. They may be super- 
imposed on each other, and a rotation of the water, however 
great, does not interfere with their formation. In rectangular 
troughs a binodal and a mononodal -wave system may be esta- 
blished. The former is induced by raising and depressing a 
wooden lath at the middle of the surface, and the latter by 
tilting. Binodal -vibration in a circular trough may be compared 
with a vibrating pair of triangular laths, and in rectangular 
troughs to the balancing of two rectangular laths. In this latter 
case the nodes are at | of the trough length from each end. 
Some discrepancies are met with when we compare times of 
vibration in rectangular troughs of various lengths, and these are 
due to a scraping action which takes place against the ends of 
the vessel. The result of the experiments on binodal motion in 
rectangular vessels is to show that the undulations are isochronous 

■with the oscillations of a pendulum whose length is - times tliat 

of the trough. The chief points in connection with this subj^t 
to which the author referr^ as still requiring explanation, are : 
(i) Why are the motions pendular ? (2) How is it that in cir- 
cular binodal motion the times are identical -with that of a pen- 
dulum of the given length ? and (3) What is the math^ atical 
connection between the individual motion of eadj particle and 
that of the mass? Mr. Lodge thought that va^ble results 
might be obtained by treating the mass of mowng water as a 
pendulum with two bobs oscillating about ‘the node. This 
might be specially useful with small oscilla^on^ when the surface 
is practically plane. 

Anthropological Institute^ Nov. 23. — Coknel A, Lane 
Fox, F.S.A., 'jf'he President read a full 
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report, prepared by himself, oir the excavations lately made by 
the Exploration Committee of the Anthropological Institute in 
Cissbury Camp, near Worthing, Sussex, and illustrated it by a 
series of diagrams and models and a large collection of flint im- 
plements, flakes, &c. The animal remains found in the excava- 
tions, including the skeleton of a woman, were exhibited and 
described by Professor Rolleston, F.R.S, 

Institution of Civil Engineers, Nov. 23.— Mr. Thos. 

E. Hariison, the president, in the chair. The paper read was 
On experiments on the movement of air in pneumatic tubes, 
by M. Charles Bontemps, Engineer in the French postal service. 

Edinburgh 

Scottish Meteorological Society, Nov. 13. — At a meeting 
of the council of this society there was read a correspondence 
between Mr. Archibald Young, Fishery Commissioner, and Mr. 
T. Stevenson, the honorary secretary, regarding an investigation 
into the habits of the salmon. — Besides other elaborate investi- 
gations of a national character which the society has at different 
times undertaken, an inquiry, suggested by the president, the 
Marquis of Tweeddale, into the meieorological conditions which 
are supposed to affect the migrations of the herring, is being 
carried out by Buchan. For this purpose the temperature 
of the sea is observed at different parts of the coast ; and stations I 
where maximum and minimum thermometers are constantly im- 
mersed have been established. The investigation into the 
habits of fishes is now to be further extended to those of the 
salmon. For some years back observations have been made by 
jMr. Paulin on the depth and temperature of the water and the 
takes of fish in the Tweed, and these are being discussed by 
Mr. Paulin and Mr. Buchan. Observations were also made for 
some years on the temperature of the Doon in Ayrshire. But 
the inquiry suggested by Mr. Young has more especial reference 
to the question of the earliness or lateness of the different rivers, 
which among other causes may be found to be due to the tem- 
perature of the fresh water as compared with that of the salt 
water into which the rivers discharge. It is hoped that by means 
of this investigation the causes whidi produce late and early 
rivers may be elicited, and the best times for closing and opening 
different rivers for fishing may be more satisfactorily determined 
than at present. On the suggestion of Mr. Young, different late 
and early rivers have been selected for observation, and the 
necessary arrangements for carrying these on are being estab- 
lished, and those connected with the river Ugie, in Aberdeen- 
shire, are now completed, and the observations will be com- 
menced immediately. At Peterhead the Harbour Commis- 
sioners have on the suggestion of T^Ir. Stevenson established a 
station for thermometers under continuous immersion, which has 
for some years been superintended by Mr. Boyd, who is a 
member of the Committee, and who has kindly undertaken, in 
connection with the sea-temperatures at Peterhead, to ascertain 
those of the fresh waters of the Ugie. 

Dublin 

Royal Irish Academy, Nov. 8. — ^Dr. Stokes, F.R.S., pre 
sident, in the chair. — Dr. S. Ferguson, V.P., read a paper On 
the alleged literary forgery respecting Sun-worship on Mount 
Callan. — The Secretary read a paper by Dr. Doberck, On the 
binary stars, 44 Bdotis, f Cassiopeiase, and ft Draconis (this 
paper will appear in an early number of the “ Transactions.”) — 
Dr. Macalister read Notes on anomalies in the course and distri- 
bution of nerves in man. The folIov\ing parts of vol. xxv. of 
“ Transactions” were Md on the table Part 16, Re- 
searches on the Structure of the Spines of the Diadematidse, 
by H. W.Mackmtosh plates 31* to 33 ; part 17, on Nine-point 
Contact of Cubic Curves, by Dr. Hart ; part 18, Experiments 
on the Movements of Water in Plants (part ii.), by Prof. M*Nab, 
M,D. ; part 19, on the Binary Stars c Corona, r Ophiuchi, 
7 Leonis, ^ Aqauiii, 36 Andromeds, and : Leonis, by Dr. 
Doberck ; part 20, Report on the Superinduced Divisional Struc- 
ture of Rocks called Jointings and its Relation to Slaty Cleav- 
age, by Dr. W. King (plates 34 to 38) ; this part concludes vol. 
XKV., and is accompam^ by a title-page and table of contents; 
also the July and October parts of the “ Proceedings.” 

Parts 

Academy of Sciences, Nov- 22.— M. Fremy in the 
dmh.— The following papers were read Thermal researches on 

[ citric acid, by MM. Berthelo! and Longuinine. —Remarks on the 
mterpreiatkm of two tables of chemical analyses, by M. Du- 
chartre. refers to treatment of beet.— On the periodicity of 
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great movements of the atmosphere, by M. Sainte-Claire Deville. 
From two years^ observations he shows a quadruple, dodecuple, 
and tridodecuple period in recurrence of barometric maxima and 
minima in the year. — Continued observations of eclipses of the 
satellites of Jupiter, made at the Observatory of Toulouse, by 
M. Tisserand. — New observations on the law of expansion in 
steam-engines, by M. Ledieu. — Remarks on the Balcenides of the 
Japan seas, dbpropos of the cranium of a Cetacean of this group 
sent to the Museum by the Japanese Government, by M. 
Gervais. — M. Pierre exhibited a specimen of fibres of remark- 
able length and tenacity, obtained by setting a stem of Lavatera, 
— On the mechanism and the causes of changes of colour in the cha- 
meleon, by M. Bert. There are two sets of nerves, the one bringing 
the coloured corpuscles out to the surface (and comparable to 
vaso-constrictor nerves), the other bringing them under the 
dermis (corresponding to the vaso-dilator nerves). Each cerebral 
hemisphere commands nerves on both sides of the body, and is 
generMly excited through the eye on the other side ; but it acts 
chiefly on nerv^es of the vaso-constrictor type on its own side, and 
the other kind on the opposite side. Blue violet rays act directly 
on the corpuscles, bringing them to the surface. — Granitic dilu- 
vium in the neighbourhood of Paris ; Lithology of the sands of 
Beynes and St. Cloud, by M. Salvetat. — On the electrolysis of 
bodies of the aromatic series, by M. Goppelsroeder. — On the 
fixation of atmospheric nitrogen in soils, hy M. Truchot. — Water 
of the Vanne, and distilled water ; examination of the salt of 
brine, by M. Monier. — On the construction of lightning conduc- 
tors, by M. Saint-Edme. — On the formation, structure, and de- 
composition of the swellings produced on the vine by Phylloxera, by 
M. Max. Cornu. — Observations on the planet Jupiter (continued), 
by M. Fiammarion. — New examples of representation, by geo- 
metrical figures, of the analytical conceptions of geometry of n 
dimensions, by Mr. Spottiswoode. — On employment of marine 
chronometers in the German navy, by M. Peters, — On co- 
ordinated surfaces, such that at every point considered as centre 
of a sphere of constant radius, the normals to the suriaces, 
form in this sphere the apices of a spherical triangle of constant 
area, by M. Aoust. — On the numbers of Bernouilli, by M. Le 
Paise. — On a reaction of the homologues of ethylene, which may 
explain their absence in the natural petroleums, by M, Le Bel. — 
Remarks apropos of the discovery of^gallium, by M. Mendeleef. 
In accordance with a law he enunciated in 1869, he thinks the 
new metal may be ekaaluminium. — On the saccharification of 
amylaceous matters, by M. Bondonneau, — On stripping off the 
leaves of the beet, by M. Violette. — Troilite ; its true mineralo- 
gical and chemical place, by Mr. Lawrence Smith. — On certain 
alterations of agates and silex, by M. Friedel — On explosive com- 
pounds ; influence of the fuse on compressed gun-cotton, by MM. 
Champion and Pellet. — Researches on the functions of the spleen, 
by MM . Malassez and Picard. The increase of globular richness in 
the blood of splenic tissue is not due to concentration of blood, for 
the quantity of iron diminishes. — On the ichthyologic fauna of the 
Isle of Saint Paul, by M. Sauvage. — Examination of rain-water 
in the udometers of Paris Observatory, Oct. 14 to Nov. 15, 1S75, 
by M. Gerardin. — On the action of monohydrated and, trihy- 
drated phosphoric acid on coagulation of blood, by M. Ore. 
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SCIENTIFIC AGRICULTURE 

F arming is a complex business. It embraces a 
greater variety of objects and interests than any 
other industrial pursuit. Its two great ends are the 
production of crops and the production- of animals. It is 
among the oldest occupations of man. Its history has 
been very peculiar. In our own day the system of farm- 
ing pursued by the great bulk of occupiers of land is far 
behind the stale of agricultural knowledge ; and many of 
the practices of the most enlightened of our farmers are 
based on empirical data. Various agencies have been 
proposed for promoting agricultural progress. For the 
instruction of the mass we must look chiefly to the diffu- 
sion of agi'icultural knowledge through the medium of 
ordinary schools and colleges, as was pointed out some 
time ago in Nature. For further progress in the acqui- 
sition of accurate knowledge we must look chiefly to 
experimental investigations. 

In Germany they have had in operation for some years 
a number of experimental stations which are partly sup- 
ported by the State, and which are said to work satis- 
factorily. France and other European countries are 
following the example of Germany. Recently the subject 
has been ventilated in Great Britain. It has been forced 
on our attention by a number of persons who are seem- 
ingly desirous of giving to the farmer every aid which 
science can suggest. 

British experience of experimental stations is very 
limited. We happen to have one at Rothamstead in 
England, w’hich was described in Nature last year, and 
■which we ov;e to the enterprise of Mr. John Bennett 
Lavves, F.R.S., the great manure manufacturer. He has 
for upwards of thirty >ears used a part of his estate for 
experimental purposes. He has published the results in 
a vast number of papers. The whole is the work of the 
man himself. He has had no aid from the Government 
or any agricultural society, and no advice from any com- 
mittee or public body. He has obtained a larger body 
of facts in relation to manures and cropping, and the 
feeding of animals, than all the agricultural societies in 
the empire put together. It is manifestly desirable to 
dwell on his labours and to contrast them with the more 
public system projected elsewhere. 

To Mr. Lawes' experiments I hope to be able to 
devote another paper before long. For the present I 
shall merely draw attention to the circumstances on 
which, in my judgment, the success tvhich has attended 
his labours has depended. Mr. Lawes has not had an 
unqualified succ'^ss, especially in drawing inferences from 
his facts. But his writings afford ample evidence of great 
earnestness of purpose. His manly, outspoken language 
shows that he loves truth for its own sake. He has had 
ample resources ; and he has had the motive of self- 
interest, as well as love of knowledge, to stimulate him 
in his investigations. 

Here, then, we have a private individual who, unaided 
by the State, or by any scientific body, has made a greater 
number of useful experiments than all the experimental 
farms of European Governments put together. Had the 
British Government established experimental stations 
VuL. XIII,— No. 319 


before IMr. Lawes commenced, would he have established 
his ? And if not, would British agriculture have derived 
more useful results from the governmental stations than 
from his ? 

These are questions which cannot be answered by 
direct evidence. We possess, however, data which 
enable us to throw light upon them. It is notorious 
that the agriculture of Scotland has made great progress 
within the past one hundred years. The improvement of 
agriculture within that period has been greater in parts of 
Scotland than in any part of England. Yet the demand 
for means of effecting further progress is greater among . 
the most advanced farmers of Scotland than among the 
most advanced English farmers. There is no man in Scot- 
land who has come forward, or offers to come forward, to do 
for Scotland what Mr. Lawes has done and offers to do for 
England. The friends of agricultural progress in Scot- 
land are endeavouring to effect, by co-operation, what the 
private enterprise of INIr. Lawes is doing for England. The 
subject has been discussed in English agricultural classes, 
more or less, for several years. The discussion has during 
the past few weeks assumed a practical shape to which 
it may be useful to refer. A member of the Council of 
the Royal Agricultural Society of England, Mr. Randeil, 
desires to “ prove, by a series of experiments, under every 
variety of soil and circumstances, how far the accuracy of 
the estimated value of manures obtained by the consump- 
tion of different articles of food as given by Mr. Lawes, is 
confirmed by pi'actical results.” Mr. Randeil was sup- 
ported by the Earl of Lichfield and Lord Vernon, and the 
matter was referred to the Chemical Committee of the 
Society, hlr. Randeil has so far confined himself to one 
point, which has been suggested to his mind by the pass- 
ing of the Agricultural Holdings Act of 1875. If one or 
more stations be established, the experiments would of 
course cover a wider field. The question arises at once, 
how are the experiments to be directed ? Could Mr. Lawes 
be induced to act as Director-General? He could be 
assisted by a representative council. In due time the 
best man to succeed him would appear. 

In Scotland the movement has of late been agitated 
with energy and intelligence. The Royal Agricultural 
Society of that country, better known as the Highland 
Society, has a large surplus Jund, and contains among its 
members the leading gentiy, many enlightened profes- 
sional men, and a great array of intelligent farmers. It 
has been suggested that some of this fund should be ap- 
plied to the maintenance of experimental stations. Several 
reports and suggestions have been made. It is said that 
a sum of 700/. a year, and no more, is available for the 
purpose. 

One of the reports goes on to state that V considering 
the advantages which had already been derived from 
chemistry in its application to agriculture, it was expe- 
dient to reorganise a chemical department under the 
cognisance of the Society, for the purpose of conducting 
investigations on all subjects relating to agriculture ; and 
that in connection therewith a series of carefully con- 
ducted experiments in the open ground be instituted." 
The directors found that the Society had at its disposal, 
for the purpose of the chemical deparmjent and field 
experiments, a sum of 700/., which recommended 
should be set aside for a period of seven years. In 
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carrying out these recommendations they suggested that 
the 700/. should he expended as follows : — “ Chemist’s 
salary, 300/, \ agricultural inspector’s salary, 150/.,” &c. 

The report must render it plain to anyone who has 
had experience in experimental work of the kind contem- 
plated that this part of the recommendation is based on 
imperfect knowledge. What evidence is there in the history 
of the Society, or elsewhere, which goes to show that the 
best man to initiate and conduct investigations on all sub- 
jects relating to agriculture should be a professional che- 
mist ? Such a man should have a good general knowledge 
of all the sciences relating to agriculture. He should be 
well known as a man of broad views and great grasp of 
mind. He should, moreover, be thoroughly conversant 
with the details of modern agriculture. He should have 
given evidence of being imbued with an ardent desire to 
elicit truth, as well as of his taste and fitness for conducting 
experiments. We submit that a really good chemist, pos- 
sessing all these qualifications, can seldom be found. If 
he exists in Scotland, let him by all means be made 
director of the proposed station or stations ; not, however 
because he is a chemist, but because he is the best man. 
There are many chemists who would doubtless be glad to 
accept such an appointment, and who would be [as unfit 
for it as for the direction of the Channel fleet. It seems 
incredible that any body of thoughtful men would pro- 
pose to trust the initiation and direction of experiments 
on crops and animals to a man who would not necessarily 
know anything of the habits of either. 

A most peculiar part of the report of the committee 
to which the Highland Society referred the consideration 
of this question is the remuneration (150/. a year) they 
propose for an agricultural inspector. If the views of 
the committee were acted on, the bQ 7 id fids value of the 
experiments would depend on this officer. He should be 
an accomplished agriculturist. He should possess great 
intelligence, the highest personal character, and the 
most rigid love of truth, as well as the sternest sense of 
duty. He would be expected to initiate experiments from 
which results of national importance would flow. And 
this is the m a n for whom the munificent sum of 1 50/. a 
year is proposed 1 If a man like Mr. Lawes were to under- 
take the duty, he would accept no remuneration. In this 
case 150/. a year may be a fair sum to cover travelling and 
other expenses. But if a competent man is to be employed 
who cannot afford to work gratuitously, a salary equal 
to that of the average of intelligent professional men 
must be offered. This part of the Report has been 
already denounced in strong and emphatic language ; and 
we understand it has been opposed by leadiug members 
of the Society who value science and appreciate the work 
:|o be done. The action of the committee has been 
openly exposed by Mr. David Milne Home, an ardent 
advocate of the application of science to agriculture, and 
by Mr. John Wilson, of Eddmgton Maius, a truly enlight- 
ened farmer. These gentlemen contend that the directing 
head or body should have the power to call in the pro- 
fessional aid of the best chemist or chemists, and such 
other experts as may be needed. This view is based on 
common sense. If they prevail in the councils of the 
Society, we may expect to see ere long in Scotland agri- 
cultural stationi which in all human probability will give a 
new sfenlus to agricultural progress. If they fail, and 


the work is entrusted to men who are not in every way 
equal to it, we may get an annual crop of worthless 
or misleading results, like those which have formed so 
large a portion of our agricultural literature. 

While the Royal Agricultural Society of Scotland is 
discussing these matters, a local Agricultural Association 
formed in Aberdeenshire has actually fixed sites for five 
stations, at which experiments will be conducted for 
three years. The Marquis of Huntley is president of 
the Society, and Mr. Barclay M.P., is among the active 
members. A sum exceeding 1,000/. has been already 
subscribed. For the present the experiments will be 
confined to the determination of the best states in which 
to apply phosphates and nitrogen. Each plot is to be 
i-ii2th part of an acre. It is to be regretted that potash 
and one or two other constituents of plants will not be 
tried. In some respects the scheme devised by the Asso- 
ciation corresponds with that which I have carried out at 
Glasnevin for several years, and the results of which I 
have not, owing to pressure of other work, been able to 
publish. In the Glasnevin experimental ground the several 
ciops are crossed by the manures ; and thus we bring out 
the results in a striking way, and guard against inequalities 
in the soil. We also raised three consecutive grain crops 
without manure before commencing the experiments. 

Thomas Baldwin 

■ — ■ j 

THE NEW GEOMETRY \ 

Syllables of Plane Gconietry (corresponding to Euclid, 
Books i.-vi.) Prepared by the Association for the 
Improvement of Geometrical Teaching, (London : 
Macmillan, 1875.) 

T he readers of Nature are so well acquainted with 
the genesis and growth of the Association whose 
syllabus has recently been given to the public, that we are 
relieved from all necessity of explaining what objects it 
has in view. The main result of its five years of labour 
is this Syllabus, and we shall here briefly exhibit some of 
its chief features. It is a double syllabus, being a syllabus 
of geometrical constructions and a syllabus of plane 
geometry. The former is very brief, and contains such 
constructions as can be made with the ruler and com- 
passes only. This subject of constructive geometry has 
been tried in many schools of late and has been found 
generally to answer the end in view. Boys thus obtain 
some idea of the objects of pure geometry and of what is 
involved in the postulates of the science. The more 
important syllabus is prefaced by a Logical Introduction — 
not that the Association wishes “ to imply by this that 
the study of geometry ought to be preceded by a study 
of the logical independence of associated theorems.” 
The opinion of the compilers is “that at first all the 
steps by which any theorem is demonstrated should 
be carefully gone through by the student, rather than 
that its truth should be inferred from the logical 
rules here laid down. At the same time they strongly 
recommend an early application of general logical prin- 
ciples,” The President, in one of his addresses, states 
that the object of this introduction is “to guide the 
teacher immediately, and the student ultimately.” It 
contains certain general axioms (as the whole is greater 
than its part), and taking as its typical theorem, if is A? 
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then C is it explains what is meant by its contraposi- 
tive (if C is not D, A is not B), by its converse (if C is Z>, 

A is and by its obverse (if A is not C is not U), 
This last term we have heard strongly condemned ; it was 
substituted (see Fifth Annual Report) for the more usual 
term opposite on the ground that, in logic, two opposite 
propositions cannot be true together. The terminology, 
however, to our mind, is a matter of no great consequence. 
For proving converse theorems frequent use is re- 
commended in the work of a “ Rule of Identity^’ here 
given, 2>. if there is but one A and but one B^ then if A 
is it necessarily follows that B is A, (De Morgan’s 
illustration is given in Wilson’s Geometry.) 

The SU'aiglit Line is the subject of Booki., and takes up 
five sections, Angles at a point, Triangles, Parallels and 
Parallelograms, Problems, and Loci. Here, in the defi- 
nitions, we have two difficulties to meet, What is a straight 
li?te ? what is an angle f The former is defined to be 
“ such that any part will, however placed, lie wholly on 
any other part if its extremities are made^to fall on that 
other part,” The latter is stated to be a simple concept 
incapable of definition its nature, however, is explained 
and illustrated in some detail. Parallel straight lines are 
defined as in Euclid, and Playfair’s axiom is Axiom 5. 
Theorem 21 (Euc. i. 27) is proved as the contrapositive of | 
Theorem 9 (Euc. i. 16) ; Theorem’ 22 (Euc. i. 29) by Rule 
of Identity, using Axiom 5. Book ii. treats of Equality 
of A?’eas (Theorems, Problems ) ; Book iii. fis on |the 
Circle. Here a novelty is the treatment of Tangents in 
tw^o sections, directly, then by the method of limits. 
Some, if not all, of De Morgan’s suggestions (“ Companion 
to British Almanac, 1849) on this subject have been 
adopted here. The Syllabus so far is not a novelty to 
many of our readers. Those possessed of Mr. W^ilson’s 
Elementary Geometi^” (3rd edition) will know that he 
has in the main, if not altogether, adopted the lines laid 
down in the Association’s work, adding proofs in full, and 
much interesting illustrative matter. It hardly needs 
our saying that the method of superposition is freely used, 
and that alternative constructions are indicated. 

We come now to Books iv. and v., which cover pretty 
much the same ground, except that in the former book 
we have the subject of proportion and its application 
treated in a thoroughly rigorous method, which is a 
simplification of Euclid’s mode of treatment by multiples. 
In the latter book the same subjects are treated in a con- 
fessedly incomplete manner (for commensurables only) 
for the use of students whose capacities or time may be 
limited. 

Similar figures, areas, loci, and problems complete 
Book v. 

We shall conclude our notice by taking a few extracts 
from the report made by the committee appointed by the 
British Association “to consider the possibility of im- 
proving the methods of instruction in elementary geo- 
metry.” 

“ It seems advisable that the requisite uniformity should 
be obtained by the publication of an authorised syllabus, 
indicating the order of the propositions, and in some 
cases the general character of the demonstrations, but 
leaving the choice of the text-book perfectly free to the 
•teacher. . . . The committee recommend thaFthe teaching 
of practical geometry should precede that of theoretical 


geometry, in order that the mind of the learner may first 
be familiarised w’ith the facts of the science, and after- 
wards led to see their connection. With this end the in- 
struction in practical geometry should be directed as much 
to the verification of the theorems as to the solution of 
problems. ... It appears that the principle of super- 
position might advantageously be employed with greater 
frequency in the demonstrations, and that an explicit 
recognition of it as an axiom of fundamental assumption 
should be made at the commencement. . . . The com- 
mittee think also that it would be advisable to introduce 
explicitly certain definitions and principles of general 
logic, in order that the processes of simple conversion 
may not be confounded with geometrical methods.” 

The Syllabus now published is under the consideration 
of this body of distinguished mathematicians, who will 
report upon its merits and discuss the advisability of 
giving it the authority of the British Association. In the 
mean time it will be of considerable service if teachers 
will practically test it for themselves, and make known 
their views of its adaptation or want of adaptation for the 
end proposed. We may remark that Def. 38 (when a 
straight line intersects two other straight lines, it makes 
with them eight angles, which have received special 
names in relation to one another) is not quite correct, for 
the three lines may cointersect, and then six angles only 
are formed. Introduce the words “ in two distinct points ” 
between “ straight lines,” and “ it makes,” 


ESKIMO TALES AND TRADITIONS 

Tales and Traditions of the Eskimo^ voith a sketch of 
their Habits^ Religion^ La 7 ignage^ and other Been- 
lia7'itics. By Dr. Heniy Rink. Translated from the 
Danish by the Author. Edited by Dr. Robert Brown. 
With numerous Illustrations drawm and engraved by 
Eskimo. (Edinburgh and London : Blackwood and 
Sons, 1875.) 

R. Rink is probably the greatest living authority on 
^ all matters connected with the Greenland Eskimo. 
The high value of his contributions to our knowledge of 
Greenland and its people is universally admitted. The 
English reading public, and English ethnologists espe- 
cially, will no doubt be grateful to him for having 
put his “ Eskimo Tales and Traditions ” into an English 
dress. The translation is perfectly idiomatic and alto- 
gether creditable to the author. 

Not the least valuable portion of the work is 
the introduction, treating of the Eskimo themselves, 
in which, in a few short chapters, Dr. Rink pre- 
sents a succinct and clear statement of all that is 
at present known of these interesting people. For 
his present purpose Dr. Rink divides the Eskimo 
into seven groups, groups which, we think, have quite 
marked enough distinctions to be regarded as convenient 
for most other purposes ; they are as follows : — i. The 
East Greenlanders ; 2. The West Greenlanders ; 3. The 
Northernmost Greenlanders or Arctic Highlanders of 
Sir John Ross ; 4. The Labrador Eskimo ; 5, The 
Eskimo of the Middle Regions, from Baffin and 
Hudson Bays to Barter Island, near Mackenzie 
River ,* 6. The Western Eslam% from Barter Island 
to the west and south ^ and 7, The Asiatic Eskimo. 
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Anything like national or tribal union, however, seems posing a text such as might agree best with the supposed 
untraceable, although at various periods, no doubt, original and most popular mode of telling the same story.” 
the small communities of particular districts have For general purposes this method is, no doubt, quite 
united against a common enemy. The only communities satisfactory, but if these tales and traditions are to be of 
which Dr. Rink can trace as anything like permanent any service in enabling us to trace the origin of the 
are — i. The Family, the tie which unites the various Eskimo, the investigator should have before him all the 
members of which seems to be very strong ; 2. The supposed variations of the same original. By comparing 

Housemates, or inhabitants of a house ; for generally, ex- these with each other, and with similar materials obtained 


cept recently in some parts of Danish 
Greenland, one house sheltered two or 
more families which necessarily had 
many things in common, and many 
mutual duties and obligations ; and 
3, Place-fellows, or the inhabitants of 
the same hamlet or wintering-place, 
among whom communism in certain 
matters was distinctly recognised. 
Dr. Rink describes with some fulness 
the principal laws with regard to pro- 
perty and gain which are recognised 
as regulating the life of these three 
divisions of the various Eskimo groups. 

Dr. Rink is strongly of opinion that 
the Eskimo are an indigenous Ame- 
rican people, who have been pushed 
northwards by the intrusive Indian 
tribes, who are frequently referred to 
in the Tales contained in the volume, 
under the name of ‘^Inlanders.” In 
the frequent reference to conflicts and 
other dealings with the Inlanders Dr. 
Rink finds a confirmation of his 
theory, but we think it would equally 
well support a theory which main- 
tained that the Eskimo themselves 
are the intruders. We are inclined 
to think that the theory broached by 
Mr. C. R. Markham in the R.G.S. 
“ Papers on Arctic Geography and 
Ethnology” (1875) is quite as con- 
sistent with all the facts as Dr. 
Rink’s, if not more so. Mr. Markham 
adduces very cogent reasons for be- 
lieving that at no very remote period 
the Eskimo entered America from 
Asia by Behring Straits, driven to do 
so by the pushing northwards of the 
hordes from Central Asia. We doubt 
if these Tales and Traditions will help 
us much towards a knowledge of the 
origin and early history of the Es- 
kimo. Indeed "we doubt very much 
if we have yet data sufficient to 
authorise us to pronounce with any- 
thing like confidence on the subject. 



Woiran with a Child ia the amowt or hood (after present fashion). Godthaab. 


The volume contains in all 1 50 Eskimo tales and tradi- 
tions, some of which, however, are only fragments. They 
have been taken down from the recital of natives of South 
and 2s. orih and East Greenland and of Labrador. A vast 
amount of material was thus coUected, many of the tales 
being evidently variants of one original. This material 
Dr. Rink has redacted, “all the variations being most 
carefully examined and compared for the purpose>f com- 


from the Western and Asiatic Eskimo, and with the 
neighbouring Siberian and Indian tribes, we should think 
it not unlikely that some valuable hints might be obtained 
as to the Eskimo migrations. No one is more competent 
than Dr. Rink for such a task, if undertaken without pre- 
possession in favour of any hypothesis. 

The tales are roughly divided into ancient and recent 
The former may be regarded as the property of the whole 
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nation, and many of them Dr. Rink believes to be far 
older than a thousand years. Probably they originated 
when the Eskimo lived together before their migrations 
began, and while it is not unlikely that most of them took 
their rise in some actual incident, they have all evidently 
been much changed and elaborated by the introduction 
of the mythical and supernatural. The second class are 
limited to certain parts of the country, or even to certain 
people related to each other, “ thus presenting the cha- 
racter of family records.^^ But the recent, like the ancient, 
tales have all more or less of the mythical element in 
them, and indeed it is mainly from the tales and tradi- 
tions as a whole that a knowledge of the elaborate and 
intricate Eskimo mythology^ has been obtained. The 
Eskimo have peopled the air, the earth, and the sea with 
a multitude of supernatural beings ; they live as much in 
an unseen, but to them real and populous, world, as they 
do among the hard realities of their land and seas. It 
is very characteristic of them that they have placed their 
heaven \vhere we have placed our “ bad bit,’’ as they call 
it in Gallo\vay, under the earth, as being so much w'armer 
than the ungenial sky, to which their wicked are con- 
demned to freeze eternally. Of the comparatively modern 
tales a very few relate to the collision which took place 
in the fourteenth and fifteenth centuries between the 
Eskimo and the Icelandic colonists who had been settled 
in South Greenland since the eleventh [century. One 
relates to two Eskimo who were taken to Europe by 
some of the early explorers of Greenland, and in both 
cases the mythical has been largely introduced, affording a 
good example of how these stories have grown, and show 
ing that while a basis of truth e.xists in the older stories, 
the older they are the more difficult it would be to get at it. 

While many of the stories are really interesting, there 
is a great deal of sameness about most of them. Many 
of them relate to feats of strength, which, formerly at 
least, seem to have been much admired by the Eskimo. 
Indeed, it is evident that it was no uncommon thing 
among them for men to go through a regular and well- 
devised system of “ training ” in order to develop 
muscle and endurance. A large number of them 
relate to the means adopted by the people to carry 
on the struggle for existence both against the stern 
powers of nature that everywhere meet them and 
against the cunning and competition of their fellows. 
The satisfaction of revenge and spite form the subject of 
many, as also the sacrifices made by friend for friend 
and by the members of a family for each other. Alto- 
gether they show the Eskimo to be on the whole gentle, 
hardy, hospitable, capable of strong attachment, but often 
capriciously revengeful and spiteful, even to his dearest 
friend. There is very little of the tender element of 
love in these stories, an element which figures so pro- 
minently in the folk-lore of most other nations. These 
stories also show that the Eskimo have the poetic tem- 
perament in a very fair degree, though most of them are 
artless enough, and many of them quite objectless and 
tame in the result. They very frequently remind us of 
the Brownie tales of Scotland, and some fragments of 
poetry which Dr. Rink gives, have quite an Ossianic 
ring about them. The best complete stories are much 
too long to permit of our extracting one here, though 
the following short one is a fair example : — 


“ The inlanders and the coast-people in the beginning 
w^ere friends. A servant-maid called Navaranak used to 
be sent out by the inlanders to the coast-people in order 
to fetch back matak (edible whale-skin), and in exchange 
brought them reindeer-tallow ; but after a time she grew 
weary of this work, and resolved to free herself by making 
them enemies. For this purpose she told the inlanders 
that the coast-people were going to attack them, and to 
the coasters she asserted that the inlanders were making 
ready to invade them. At length she provoked the 
inlanders to such a degree that they resolved upon 
attacking the coast-people. They chose a time when they 
were weU aware that the men had all gone out hunting, 
and, accompanied by Navaranak, fell upon the helpless 
women and children. In their fright some of the mothers 
killed their own children, but one woman who was preg- 
nant fled down beneath the ledge ; and when Navaranak 
was sent back by the inlanders to find her out, she pro- 
mised her all she possessed not to betray her. Some also 
escaped by hiding themselves among the rocks, but all 
the rest were killed. When the men returned, those who 
were left alive ran down and told them what had hap- 
pened ; and on coming up from the beach to their houses 
and beholding all their dead, the men were almost 
desperate. When the time came for flensing and cutting 
up the whale, Navaranak did not arrive as usual y she 
seemed to have disappeared altogether. When summer 
had again come round, the men prepared a great many 
arrows, and set out for the interior to take revenge on the 
inlanders. On their way they called out, as was their 
wont, ‘^Navaranak, come on; we have got matak for 
thee ! ” but no one appeared. Again they went on a good 
distance, and then repeatedly cSled out, Navaranak,” 
&c. And this time she answered the summons, and went 
up to them. On noticing their arrows, she was about to 
take flight. Reassuring her, however, they told her she 
had no need to do that. When she had ventured quite 
close to them, they asked her where her countrymen were 
to be found, and she said, “ Further away in the interior 
of the country ; ” but now they made her fast to a rope, 
and dragged her along with them until she perished. At 
length they arrived at a very large lake, where the tents 
of the inlanders were pitched all around, and they saw 
people going out and in. But they waited till all had 
entered the tents, and then they made their attack. 
Arrow's came flying from both sides ; but those of the 
inlanders soon grew fewer in number, and the coast-people 
remained all unwounded. When they had done with the 
men, they went inside, killing women and children ; and 
having thus satisfied their revenge, returned to their 
homes. 

There can he no doubt about the scientific value of 
this addition to our Arctic literature. To anyone who 
wishes to have a succinct and trustworthy account of all 
that is known of the Eskimo, we could not recommend a 
better work. The tales themselves are perfectly novel, 
and many of them quite interesting enough and full of 
queer adventure to become favourites with omnivorous 
boyhood and even dainty girlhood. 

The illustrations, all things considered, are creditable 
to the native artists who drew and engraved them. By 
the kindness of the publishers we are able to reproduce a 
specimen. 


ora ^OOJT SHELF 

A Re^07^t on Trichinosis as ohsei'ved m Dearhorn Co. 
Ind..^ m 1874. By George Sutton, M.D., Aurora, Ind 
(Reprinted from the Transactions of the Jndiana State 
Medical Society, 1875.) 

The literature of Trichinosis to become co- 
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extensive with that of all the other parasitic diseases rolled 
together. Whilst one can but admire _ the energy dis- 
played by our Transatlantic brethren in turning every 
scientific discovery to practical account, we must at the 
same time observe that only a very few of the voluminous 
reports received by us from the various States contain 
matter sufficiently novel to demand extended notice at 
our hands. Dr. Sutton’s report, admirable as it is in 
many respects, forms no exception to the general rule. 
By European helminthologists the recognition of Trichi- 
nosis in ihe human subject is no longer spoken of as a 
^'recent discovery,” seeing that Zenker, whose merit in 
this relation is supreme, diagnosed the “ loathsome 
disorder” in i860, whilst the antecedent steps in the 
chain of evidence were long previously established by 
Leuckart and Vichow (1S59), Herbst (1850), and so on 
backwards, until we come to the date of the original dis- 
covery of the worm as a nematoid by Paget, and its sub- 
sequent description by Owen (1835). We may go even 
further back than this, and point to Wormald and Hilton’s 
previous and independent recognition of the calcified 
trichina capsules, and also to their still earlier detection 
by Peacock (1828), to say nothing of the evidence in 
favour of Tiedemann (Froriep’s Notis€?i^ 1822). We must 
dissent altogether from the' view expressed by Dr. Sutton, 
that Trichinosis probably caused the ancient Jew to pro- 
hibit the use of pork” as food. On the other hand, we 
are glad to perceive that our author adds bis testimony 
to the view previously taken by ourselves and others, that 
there is no connection between trichinosis and the so- 
called “ hog cholera.” In this regard Dr. Sutton would 
have done well to have consulted Prof. Verrill’s various 
papers {/Imerktm Journal of Science and Arts ; Report 
of Connecticut Board of Agricultu 7 ‘e, 1870), and, if 
possible to him, also, our own subsequent contribution 
on Stephanurus (Nature, vol. iv. p. 508). Lastly, we 
can only remark that if Germans will not abandon their 
habit of eating “ smoked sausages ” they must expect to 
be trichinised. Clearly, the fault is their own. 

T. S, COBBOLD 

The Sea, By Jules Michelet, (London and Edinburgh : 

Nelson and Sons, 1S75.) 

hllCHELET, as our readers know, wrote a number of 
works on subjects which suggest a scientific treatment — 
“L’Oiseau,” “ LInsecte,” ''La Aler,” and "La Moniagne.” 
The present volume is a translation of the third men- 
tioned, and we believe that at least one of the others has 
been put into an English dress. These works can hardly be 
regarded as scientific, except in so far as Michelet seems 
to have taken laudable pains to acquaint himself, before 
writing, with some of the principal and especially the 
most interesting facts which science has discovered in 
connection with his various texts. For really the titles 
of his quasi-scientific works are only texts, or rather 
themes, round which he accumulates a vast variety of 
more or less appropriate facts, reflections, and word- 
pictuies. He might indeed be regarded as the rhapso- 
dist of science, a man of distinctly poetic or imaginative 
temperament, excited to enthusiasm by reflections on the 
facts furnished to him by science- Of course no one would 
think of resorting to Michelet’s works to study any of 
the subjects he thus treats, but nevertheless his works 
have their uses from a scientific point of view, uses which 
we have often referred to in speaking of popular scientific 
works. “ The Sea ” will no doubt attract many English 
readers now that it is translated, and notwithstanding its 
rhapsodical nature it contains a very fair amount of really 
useful and trust'worthy information concerning marine 
physics and marine life. But, as in his other works, 
Michelet skips about his subject on all sides, poses it 
in every- possible attitude, sings about it from every pos- 
sible point of view. The illustrations are charming, and 
the-book as a whole is got up -with great taste. The Messrs. 
NeLs<m have done well in publishing such a translation. 


LETTERS TO THE EDITOR 

\Tlu Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he -undertake to return^ 
or to correspofid with ihe writers op rejected manuscHpis. 
No notice is taken of anonymous communications, ^ 

The Dresden “Gorilla” 

It is a mere chance that I did not see the numbers of Nature 
from Sept. 30 till to-day, and I therefore missed the note (vol. 
xii. p. 482) about the female chimpanzee of the Zoological 
Garden of Dresden, said to be a young gorilla. In my opinion 
there can be no question that this ape is not a gorilla. It is 
only a very fine specimen of a chimpanzee with a darker face 
than usual, it is true, but this is by no means sufficient in the 
present state of our knowledge to separa'te it specifically from 
Troglodytes niger. I only mention here the one characteristic 
referred to in Nature— “the slight webbing between the 
fingers.” There is no webbing at all between the fingers which 
deserves to be called so, and there is a lundamental difference 
from the hand of a gorilla, not only in respect to this charac’ 
teristic, but also in respect to the proportion of the fingers to 
each other. The hand of the Dresden specimen is very long and 
slender; the hand of the gorilla, even of the young one, is known 
to be broad and short fingered. But there is a long series of 
reasons which clearly speak against the suppodtion that this 
specimen is a gorilla, and I really do not perceive how anyone 
can advance this opinion after a very insufficient inspection. It 
is not enough to say, “ I take the specimen for a gorilla ; ” 
scientific reasons are needed, and that, too, from some one w’ho 
really understands the question ; it was at least very rash to 
come out with this gorilla. As soon as anyone of the supporters 
of the opinion that this chimpanzee is a gorilla shall have pub- 
lished scientific reasons, I will take occasion to report about 
it, and to discuss these reasons. Till then there is no reason 
w’hatever to go deeper into the matter, and to regard tliis ape 
as anything other than a Ti'oglodytes niger. 

The two specimens of Birds of Paradise, about which I wrote 
to you some time ago (vol. xii. p. 434), are now in the Zoological 
Garden of Berlin. A. B. Meyer, 

Director of the Royal Natural History 

Dresden, Dec. 3 Museum ov Dresden 


Dr. Stoliezka’s Collection of Mammals 

I SEND you an extract of a paper lately published in the 
Journal of the Asiatic Society of Bengal by hlr. W. T. Blanford, 
on the mammals collected by the late Dr. Stoliezka in Yarkand, 
<S;c., and have italicised one or two of the more important sen- 
tences. These show how the value of the fiine collection Ins 
been materially reduced by the appropriation of the finest heads 
of ruminants, &c., after Dr. Stoliczka’s death. The collection 
before its arrival in Calcutta was known to contain some splendid 
heads of Ovis polj and other wild sheep, all of ' which were 
carried at the expense of the Indian Government from Yarkand 
over the Karakoram lid Kashmir to India, a long and cos’ly 
journey. The finest of these heads, it is well known, have 
passed into private hands, while the Government Museum in 
Calcutta cannot show a specimen of decent size. The whole 
should have passed intact to the above museum, and w’ould have 
been tliere examined, and the duplicate specimens sent to the 
Indian and British Museums here in England- The extract from 
Mr. Blanford’s paper tells its own tale, and I think it would do 
good to let the fact of the partial de.struction of a valuable collec- 
tion of an able naturalist be more widely knowm than to the lew 
readers of the Jour 7 ial of the Asiatic Society of Bengal. Every 
specimen in the collection was as much public property as the 
muniiions in a Government store, and could not be disposed 
of by any member of the Government or mission. 

Extract from the Journal of the Asiatic Soclaty of Bcni:alf'‘ 
Vol. xliv. Part II., 1S75. 

“ List of Mammalia collected by the late Dr. Stoliezka when 
attached to the Embassy under Sir D. Forsyth in Kashmir, 
Ladak, Eastern Turkistan, and Wakhau, with descriptions 
of new species. By W. T. Blanford, F.R.S., F.Z.S. 

“ The collections made by Dr. Stoliezka in Kashmir, Ladak, 
Kashgar,_and Wakhau comprise a very fine series of Mammalia," 
the description of which has been entrusted to me by Mr. Hume, 
who has undertaken the general direction, besides a very large 
share in the details of a work intended £0 be a memorial of our 
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late friend. It is of course impossible to supply tlie place of tiie 
naturalist whose collections I shall do the best to describe, for 
with him has perished much knowledge of the habits and distribu- 
tion of the animals, and although this want can be partially atoned 
for by the copious notes he has left behind, much unfortunately 
can never be replaced. . . . There is always more dirSculty in 
procuring specimens of Mammalia than in coUtcting terrestrial 
animals belonging to most of the other classes of vertebrata and 
invertebratp^ and this is especially the case with the lai-ger forms. 
It is consequently not to be expected that the species repre- 
sented will be more than a portion of those inhabiting the 
country. Still the collection is rich in some respects, and espe- 
cially in kinds of rodents, and it adds largely to our knowledge 
of the fauna of Western Tibet and Eastern Turkistan. The 
hu'ger mammals^ indeed^ were originally better ?‘epresent^d^ but 
after Dr. Sioliczkdls death ma 7 iy specimens appear to have been 
ref 7 ioved fl'ojn the collection. Such at least was the case with the 
ruminants. In a private letter which Dr. Stoliczka wrote to 
me, he told me he had sent twenty-two skins of wild sheep from 
ICashgar. Of these only eleven — seven males and four females — 
are now forthcoming, and not one of these has fine horns. There 
is not a single specimen of Ovis poll from the Pamir, the original 
locality, although I have reason to believe that Dr. Stoliczka 
brought away one head at least. Lastly, there are skeleton? of 
Vvild sheep and ibex in the collection of which the heads have dis- 
appeared. It is highly probable that other specimens besides 
those of Otis poll have been similarly made over to private 
individuals. The value of the collection has been seriously 
diminished by its being broken up, ^and the finest specimens 
distributed, before it had been examined,” &c. 

( True extract. ) H. H. Godwin- Austen, 

Superintendent Topographical Survey of India 


Glands of the Cherry Laurel 

In Nature (vol. viii., p. 245) Mr. Thiselton Dyer, in answer 
to a correspondent, says that he knows of no explanation of the 
purpose or origin of the nectariferous glands on the back of the 
leaf of the cherry laurel. Mr. Darwdn (“Origin of Species,” 
sixth edition, p. 73) says Certain plants excrete sweet juice, 
apparently for the sake of eliminating something injurious from 
the sap ; this is effected, for instance, by glands at the base of 
the stipules in some Leguminosce, and at the backs of the leaves 
of the common laurel. This juice, though small in quantity, is 
greedily sought by insects ; but their visits do not in any way 
benefit the plant.” Glands cannot be considered very complex 
modifications of cellular tissue. They exist on all parts of plants, 
and contain a great variety of secretions. Mr. Darwin and others 
have shown that they perform the varied functions of secreting 
nectar to attract insects to flowers, of secreting odorous matter 
for the same purpose, of absorbing ammonia from rain-water and 
the products of decomposed or digested animal or vegetable 
matter, and of secreting acids capable of digesting solids. The 
existence of free acids in the plant would be injurious to it, so 
that their excretion would be beneficial to it apart from any 
digestive function which they may in some cases perform. The 
glands of the laurel are so far unspecialised that they are by no 
means constant in number or size. As their attracting insects is 
of no service to the plant, the nectar must be said to be 
excreted ; but, being what Sachs has termed (p. 629) a “secon- 
daiy product ot metastasis,” it should be looked upon rather as 
a physiologically accidental excretion than as positively injurious, 
as a substance which, having ceased to take part in the processes 
of growth, has not acquired an indirect function as has the nectar 
of flowers. To account for the position of the glands it may be 
suggested that, as in other evergreens, the leaves of the laurri 
are “reservoirs of reserve material ” in which metastasis, in- 
cluding the separation of the “formative materials ” from the 
“ secondary products,” mainly takes place (Sachs, p. 627). 

G. S. Boulger 

8, Westbury Road, Harrow Road, W . 

Saw-fish inhabiting Fresh Water 

I AM not aware if a curious fact connected with the lake near 
IManila has been noticed by any traveller. 

The Laguna de Baij is a large sheet of water some ninety miles 
in circumference, divided by an island and two peninsulas, from 
which it is often spoken of as the “lakes.” This lagoon receives 
the waters of the small rivers of the provinces of the^ Laguna 
and Morong, and its only cmfdet is the river Pasig, which flows 


into the bay between the military city and suburbs of Manila. 
The volume of water discharged by the Pasig is augmented by 
that of another river which joins the main stream some eight or 
nine miles from Manila, and during gales in the S. W. monsoon, 
which prevent the free egress of the water, the Pasig overflows 
and covers the flat land round Manila. 

The water of the lake is quite fresh, and after settling, perfectly 
potable. At certain times the waters of the lake of Baij possess 
an urdcating property which makes bathing very disagreeable 
from the irritation they produce. Trie natives (who account for 
everything in some way or other) attribute this to the Pisfcia, a 
plant which is so abundant as to fill up small bays and form 
floating islands of considemble size. Great quantities of this 
plant are carried down the river into the bay, and are seen some- 
times a lon^ way out at sea, killed and yellow irom the effect of 
the salt water. Sections of the leaves are beautiful microscopic 
objects. Tee lake is separated from the Bay of Manila by a fe'w 
miles of very flat land, and there can be little douot t'.iat before 
this barrier was thrown up it formed part of, or at Last com- 
municated with, the bay. One proof that the waters were once 
salt is the existenc« of a bank of fossil oysters at the point of 
Julu-julu, some twenty miles from the oudet by the river. 
When this barrier was raised the waters of the lake became 
gradually fresh from the influx of those of a number of small 
rivers which drain the surrounding provinces, the only outlet for 
which (as before mentioned) is the river Pasig. 

The peculiarity to which X have alluded is the existence of a 
species of small shark and numbers of Saw-fish {Pristis) in the 
perfectly fresh water of the lake. They are seldom or never met 
w'iih in the river, but there is a fishery in the lagoon in which 
numbers of the latter are taken. The fledi is eaten, the livers 
give a good deal of oil, and the snouts of the larger specimens 
make very formidable w'eapons, which the natives use and which 
are at times sent down to Manila as curiosities. These saw- fish, 
now living in perfectly fresh water, have no doub: become gra- 
dually accustomed to the change, as has been the case with the 
marine species of Crustacea discovered by Prof. Loven in the 
fresh water lakes of Sweden. ^ 

I am unable to describe the sharks, which I think from the 
account given me are a small species of dog-fish, quite harmless. 
Very different, however, area larger kind inhabiting the brackish 
■water of the lake of Bombon, in which is situated the active 
volcano of Taal (south-east of the great lake, about twenty or 
twenty-five miles distant by road). This kind of shirk is feared 
by the natives, who avoid bathing at points which tliey frequent. 

Manila W. W. Wood 


Observations on Fish 

In May last the writer dug a tank within the premises at 
Garden Reach. About the end of J uly it was stocked -with 
young fish of several kinds, among others a species of carp, 
called by the natives “ Katlah,” which abounds in the turbid 
waters of the Hooghly, within the range of the tides. The fry 
varied from half an inch to an inch in length, some even smaller. 
The “ Kutlah ” does not breed in fresh water, but attains an 
extraordinary size m a wonderfully shoit time in ponds. So very 
rapid has been the increase of the fish in question, that the face 
seems worthy of chronicle in the pages of Nature. On Sept. 
22, the tank was swept with nets to catch one or two fish of 
the pike species that had been introduced accidentiily with 
the others, and attained a size that rendered them dangerous to 
the fry of other kinds. In the net several dozens of the “'carp ” 
referred to were taken ; one of the largest weighed 14 oz , and 
measured ii inches from the end of the upper lip to the tip of 
the tail, if inches thick behind the shoulder, and 34 inches in 
breadth ; the others were only one or two ounces lighter. 

The tank (pond) in which these fish throve so marvellously is 
only 65 feet long by 58 leet broad, and 13 feet deep. The 
natives, many of whom live within the compound, wash their 
rice and other food in the water, preparatory to cooking, furnish- 
ing the fish with a large amount of food. As the writer saw the 
tank dug and the fish put in, there cannot be a doubt about thdr 
increase in the short space of three months from small fry barely 
an inch long, to fair-sized fish 1 1 to 14 oz. in weight, measoriag 
from 10 to 1 1 inches. Robert U, S, Mxmmu; 

Misti and its Cloud 

In Nature, vol. xii. p. 4S7, Mr. StefveBsm-gives an inte- 
resting example of the genesis of clouds^' hills of about 

* See " 
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900 feet high. Something similar is well known to the inhabit- 
ants of Are^uipa, Peru. The city is built at the base of the 
extinct volcano ** Misti,’’ which rises above the plaza of Are- 
quipato a height of about 12,500 feet; Arequipa itself being 
over 7,000 feet above the level of the sea. It is not an uncom- 
mon occurrence (during the fall of the year, February and March) 
in the morning, from sunrise till about ten o’clock, to see a suc- 
cession of clouds rolling along the summit from N.E. to S.W., 
much as if huge masses- of white smoke were issuing from the 
extinct crater. These clouds are either suddenly shot upward 
by meeting the current from the S. "W. and lost at a distance of 
from 30,000 to 40,000 feet to the eastward from the summit, or 
else, rolling over the summit, they are carried by the easterly 
breezes till they become absorbed by the dryer and warmer air 
of the region to the southward of MistL 

It must be remembered that between Arequipa and the sea, 
at a distance of not more than thirty miles, extends the great 
sandy desert of Islay, having an average breadth of about twenty- 
five miles, and before the days of the railroad the great terror of 
aU travellers from the rea-coast to the interior. Of course the 
winds blowing across this desert (a part of the great rainless belt 



of Peru) are greatly heated at all seasons of the year. The eastern 
slope of Misti, on the contrary, forms the edge of the elevated 
plateau extending for more than 150 miles to the eastern slope of 
the Andes, having an altitude of Irom ro,ooo to 14,000 feet, and 
the amount of rain falling in this district is very great. 

The formation of the cloud, seen from Arequipa on the summit 
only of Misti, is plainly seen from the railroad leading to Puno, 
which, after leaving Arequipa, makes a gigantic sweep north- 
ward round the Chachami Mountains, and winds its way east- 
ward behind Misti at a height of about 12,500 feet above the 
level of the sea. There I have several times seen masses of 
vapour, condensed into huge white clouds rolling along the 
dopes of Misti, travel up with great rapidity towards the summit, 
and either Mow its crest as described above, or become at once 
reabsorbed on reaching the top. This shows plainly that the 
clouds seen from Arequipa are not due to volcanic action ; the 
Indians also all agree in stating that there is no tradition among 
them of Misti having been active. I enclose a sketch of IMisti 
and its dond from a photograph obtained during my visit to 
Peru. , Alexander Agassiz 

Cambridge^ Mass., Nov. 6 


I The Effect of Waves 

It is generally believed that at a moderate depth the influence 
of heavy waves ceas^ and that during a hurricane all is quiet a 
few fathoms beneath the surface. If this be correct, why should 
a swell show such a marked increase in height when it rolls over 
the edge of soundings ? 

0 & the parallel of Cape Clear, in longitude 15° W., seamen 
are familiar with this phenomenon, although the depth is nearly 


five hundred fathoms ; at times it is so marked that thej dead 
reckoning may be checked by carefully noting the increase in 
the depth of the hollow of the waves. Shortly after the edge of 
soundings is passed the sea becomes more regular, andi conse- 
quently less dangerous to deeply laden vessels. 

Anyone who has watched during a moderate breeze the com- 
motion of the water close to a quay wall can form a good idea 
of the ocean when it receives its first check against the Iri^h 
Plateau ; the great waves twist around each other, run up and 
down in heaps, and then fall suddenly as if bereft, in a gieat 
measure, of their forward motion. 

Again, it is a well-known fact that during a “ norther ” in the 
Gulf of Mexico the frailest vessels weather out the storm if they 
can cross the edge of the Campeachy Banks ; a striking proof 
that at a depth of over fifty fathoms diere is sufficient abrasion 
to destroy the force of the heaviest vrave in a very effectual style. 
On one occasion the writer witnessed this remarkable fact by 
runnmg from a turbulent sea into comparative smooth water in 
this locality. 

On George’s Shoals, off Nantucket, during a heavy gale, the 
New York pilots and masters of coasting vessels assert that sand 
is frequently left on deck after a sea has broken on board, 
although the depth of water may be twelve or fourteen fathoms. 
It must require an enormous amount of ebullition at the bottom 
to raise such dense matter to the surface through such a distance ; 
for a cubic foot of ordinary sea-sand weighs about 100 pounds. 

In this wild spot the tide, which frequently runs with a velocity 
of three miles per hour, would assist the lifting power of the 
wave if running counter to it. During a winter gale, when the 
strong springs are thus running, the confusion of the sea is inde- 
I scribable, although the depth may be thirty fathoms. The short- 
I ness of the sea (z.f. the distance between the crests of the waves) 
on the banks of Newfoundland, where the soundings are from 
thirty to fifty fathoms, is noticed by all the navigators of the 
Western Atlantic, as it reduces the speed of an ocean steamer 
more than the heavier waves of deeper water with a similar force 
of wind will do. It is evident that this can only arise from the 
friction of the bottom, as the waves increase in height when 
deeper water is reached a short distance to the eastward. 

In the Gulf Stream north of the Straits of Bemine, after a 
“norther” has blown a few hours, the surface of the sea is 
covered with lanes of weed, although only a few patches might 
have been seen before the commencement of the gale. As these 
lanes are often at a considerable distance from shoal water, which 
lies at right angles to the direction of the current and wind, it is 
! evident they must have grown near the spot where they float, 
and been torn from their moorings by the mechanical force of 
the waves. AY. W. Kiddle 


OUR ASTRONOMICAL COLUMN 

The Total Solar Eclipse of 1605, Oct. 12. — 
Clavius, observing the solar eclipse of April 9, 1567, at 
its maximum, remarked “ a narrow ring of light round 
the moon which he supposed to be the margin of the solar 
disc.” Kepler, however, maintained that this could not 
be in reality a portion of the sun, because the moon’s 
apparent diameter at the time must have been greater 
than that of the sun, and he concluded, as Prof. Grant 
relates in his “ History of Physical Astronomy,” that the 
sun must have been totally covered by the moon while 
the narrow ring of light was visible, a phenomenon acrain 
exhibited m the total eclipse of Oct. 12, 1605, which "was 
observed at Naples. Of this eclipse Kepler says (De 
Stella Nova in pede Serpentarii)—^^ Accurate rectum 
fuisse totum Solem, quod quidem non diu duraverit ; in 
medio, ubi Luna, fuisse speciem quasi nigrs nubis ; cir- 
cunacirca rubentem et flammeum splendorem, asqualis 
undique latitudinis, qui bonam cceli partem occupaverit : 
E region! Solis, versus Septentrionem, coelimi obscururri 
plan^, et cum profunda nox est; steDas tamen non 
visas.” 

Adopting the same system of elements of the lunar 
motions, employed in previous calculations of past 
eclipses, the results of which have appeared in this 
column, we have the following elements of the eclipse 
to which Kepler refers : — ^ 
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Conjunction in R.A. Oct. 12, 1605, at oh. 31m. 44S.G.M.T. 

R.A 

197 41 

51" 

!Moon’s hourly motion in R.A. ... 

35 

37 

Suns ,, „ j. 

2 

19 

Moon’s decimation 

6 40 

28 S. 

Sun’s „ , ^ 

7 31 

33 S. 

Moon’s hourly motion in Declination 

10 

50 S. 

Sun’s „ „ ,, ... 

0 

56 S. 

Moon’s horizontal parallax 

59 

21 

Sun’s ,, 


9 

Moon’s true semi-diameter 

16 

10*4 

S un s ,, ,, ... ... 

16 

3-9 

The sidereal time at Greenwich 

mean noon 

Oct. 12 


was 13I1. 2^m. 10*95., and the equation of time 13m, 29s. 
additive to mean time. The eclipse would be total and 
central with the sun on the meridian, in longitude 11° iS' 
W., and latitude 52° 26' N. For Naples, a direct calcu- 
lation gives a total eclipse, the sun at an altitude of 31°. 
Beginning of totality at 2h. i8m. i8s., ending at 2h. 
19m. 28s., mean time at Naples, or duration im. los., which 
appears to correspond fairly with Kepler’s statement that 
the sun was “ covered for a short time ” only. 

The Minor Planets.— M. Stephan, Director of the 
Observatory at Marseilles, announces the discovery of 
another small planet by M. Borelly, on December i. 
Right ascension at midnight, 65° 31' ; north polar dis- 
tance, 66*^ 2' ; motion towards north-east, thirteenth mag- 
nitude. Supposing all the recently detected minor planets 
to be new, this will be No. 157, The last circular of the 
“ Berliner Astronomisches Jahrbuch,” however, has a sug- 
gestion by Prof. Tietjen that No. 152, discovered by M. 
Paul Henry at Paris on November 2, may prove to be 
the same planet which was found by M. Borelly, 1868, 
May 29, and which^received the name Dike. No. 152 
passed the ascending node soon after noon on November 
3, the geocentric longitude at the time being 41® 54', 
and it was not far from opposition, which is so far favour- 
able to the supposition of identity with Dike, with 
ascending node in 41° 50' according to the most probable 
orbit that could be obtained from the short course of 
observations in 1 868. Dike was estimated of thirteenth 
magnitude, yet in 1868 .was observed within 10° from 
perihelion ; in ascending node the planet would be less 
than 29° from aphelion ; No. 152 is called eleventh mag- 
nitude, a difference, considering the respective orbital 
positions, which is adverse to identity. The unfavourable 
weather has prevented observations sufficient for a proper 
calculation of elements for No. 152. Should this planet 
prove to be identical with No. 99 (Dike), the numbers from 
153 onwards will of course require to be diminished by one, 
and the actual number of small planets, including M. 
Borelly’s late discovery, will stand at 156. 


THE MAMMALS OF YARKAND^ 

unfortunate death of the lamented naturalist, 
A Stoliczka — one of the most promising members of 

the Indian Geological Survey — must be fresh in the 
memory of many of our readers. After a successful cam- 
paign in Yarkand in company with Sir D. Forsyth’s late 
expedition, he did not live to return to India, but perished 
of exhaustion amongst the snows of the Himalayas. We 
are pleased to hear that his Indian friends have under- 
taken the preparation of a work intended as a memorial 
of him, which will embrace an account of the extensive 
collections of natural history amassed during his last 
journeys. Mr. W. T. Blanford has just issued a prepara- 
tory list of the mammals of which specimens were obtained 
in Yarkand and the adjoining countries. They are refer- 
able to forty-two species, mostly belonging to groups 
characteristic of the elevated districts of the Palsearctic 

* List of Mammalia collected by the late Dr. StoKczlea when attached 
to the Embassy under Sir D, Forsyth, in Kashmir^ Lad^k, Eastern Tur- 
kestan, and Wakhau, with descriptions of new species.” By W. T, Blanford, 
F,R.S., F.Z.S. (Joum. As. Soc, Bengal, vol. xliv. p. 105, 


region. No new t^ptes were discovered, but amongst the 
novelties are species of Field- voles, Hares, and Pikas 
( Lago?nys\ 2\\ very distinctive of the regions traversed by 
the expedition, and adding largely to our knowledge of 
the faima of Western Tibet and Eastern Turkestan. The 
larger mammals were originally better represented, but 
after Dr. Stoliczka’s death, many specimens appear to 
have been removed from the collection. Of a fine series 
of twenty-two wild sheep from Kashgar, only eleven are 
now left, and not one of these has tine horns. ^Moreover 
there remain skeletons of wild sheep and ibex in the col- 
lection, of which the heads have entirely disappeared. 
Mr. Godwin Austen has invited public attention to these 
unpleasant facts in another column of this journal. One 
would have supposed that in the case of a naturalist thus 
perishing in the performance of his arduous duties, no 
pains could have been too great to protect the specimens 
in procuring which he had sacrificed his life. On the 
contrary, however, advantage appears to have been taken 
of his untimely death to rob his collection of the choicest 
specimens. We can only trust that, attention having 
been called to the fact, restitution will be made, and the 
missing heads and horns promptly restored to the muti- 
lated specimens now deposited in the Imperial Museum 
at Calcutta, 


ARCHAEOLOGICAL RESEARCHES IN KEN 
TUCKY AND INDIANA 

TN January last Mr. Putnam laid before the Society of 
•*“ Natural History of Boston, U.S., an extended account 
of his recent archaeological researches in Kentucky and 
Indiana, in which he had examined several rock-shelters, 
caves, mounds, and circular graves. He called attention 
to the numerous ancient fortifications in the Ohio valley, 
and gave a description of two which he had visited in 
Indiana. These fortifications are generally earthworks, 
many of them of great extent ; but there have been 
several discovered in which immense walls of stone have 
been used, extending in one case to j several hundred feet 
in length, and to nearly ten feet in height ; whilst in 
another instance a wall about seventy-five feet in height 
had been erected to fill a gap in the othermse nearly pre- 
cipitous natural wall. The stones of these walls were 
simply laid, one overlapping another, so as to break 
joints, without cement of any kind. Mr. Putnam exhi- 
bited to the meeting a number of human skulls and other 
bones found under various conditions, and pointed out 
that while the skulls of the New England Indians were 
long and narrow and belonged to the dolichocephalic those 
from the mounds, the circular graves, the stone graves, 
and the caves were of the short, broad and high type, or 
the brachiccpliali. In the caves, however, there were two, 
if not three, classes of burials, and at least two well- 
marked forms of skull. The skulls he found in graves 
protected with slabs of stone were all of a fonn very 
closely resembling the high, short and broad crania of the 
mound builders ; those of the numerous skeletons from 
the caves were characterised by the marked depression of 
the frontal bone and the equally marked concavity on the 
anterior part of the parietals; and the skulls from the 
circular graves were distinguished from the others by 
their decided width and shortness, and the more vertical 
occipital portion. 

A series of shin-bones was also exhibited to show the 
various degrees of flattening, and to confirm the opim*on 
of Mr. Busk and others that plalycncmism canned 
taken as an important race character. ^ 

Of a number of circular graves which form^ly ad§ted 
on a hill near Glasgow, one, having escaped 
had been carefully opened. It was a cirple ab^four feet 
in diameter, and had been dug to si, of three feet, 
where a floor had been formed with -pieces of sh^e 
brought from a distance of a- quarter of a mile 
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Around the circumference were placed upright slabs of 
limestone three feet high, and at least ten bodies had been 
lodged in the grave, arranged in a sitting posture with 
their backs against the slabs, and the hole had then been 
filled up. The teeth showed that the majority were of 
middle age, whilst the remainder included old persons 
and children still retaining their milk teeth. The lime- 
stone slabs projected a few inches above the present sur- 
face of the soil, so that if the grave had ever been covered 
with an earth mound the latter must have been removed, 
perhaps washed away. The only artificial object found 
was one solitary potsherd ; hence there is no evidence to 
prove or disprove any speculation which may be indulged 
respecting the people whose burial-ground had been thus 
laid open in the interest of science. It is perhaps safe to 
conclude that all the bodies found in the grave were 
placed there at one and the same time. 

The Salt Cave, near the Mammoth Cave, and rivalling 
it in the size of some of its branches, was difficult of access, 
on account of loose rocks which had fallen from the 
roof, and of a stream of falling water running off be- 
tween them. Having effected an entrance, the descent 
of a steep hill of loose rock led into a large gallery 
several miles in length, the floor of which was covered with 
fallen rocks. Small areas were occasionally found, how- 
ever, where no such masses presented themselves, but 
where fires had been kindled, and where small piles of 
stones had been raised around a small central hole 
having ashes and remnants of burnt sticks at the bottom ; 
whilst on the adjacent rocks there were in some cases 
found small bundles of sticks tied with bark,' and of a 
convenient size to be placed in the holes, thus indicat- 
ing that they had been brought into the cave to be used 
as lights and as firewood. 

Further on, in a small chamber never previously visited 
by a white man, there were seen on the cave earth the im- 
prints of feet shod with peculiar braided mocassins or san- 
dals. In some of the side chambers were found a great 
number of cast-off sandals, very finely made of the twisted 
leaves of some rush braided in a careful and artistic way. 
The manner of braiding was identical with that of the straw 
sandals from China, but the form of the sandal itself was 
different. About twenty-five of these sandals, of various 
sizes and of slightly varying designs, but all worn through 
at toe and heel, were found in the interior chamber of 
the cave. 

A piece of cloth more than a foot square, and finely 
and regularly woven, probably from the inner bark of 
some tree, was also found, and was especially interesting 
from having been dyed or coloured with black and wffiite 
stripes, and from having in one place been mended by 
darning. 

Mr. Putnam also exhibited bunches of the bark used to 
make the cloth, and of different degrees of fineness ; a num- 
berof pieces of bark, twine, and rope, some madeof twisted 
strands simply, whilst others were of a five- strand braid ’ 
and of a more pliable substance ; a small piece of quite a 
delicate fringe or tassel of neatly braided fibres ; a num- 
ber of reed ** torches,” generally burnt at one end ; a few 
small fragments of burnt wrood, one of them showing the 
rough cutting of a flint axe ; several fragments of a large 
, gourd, of a species probably not indigenous ; two flint 
arrow-points ; a few fragments of shells of the Unio ; and 
a few feathers of probably the wild turkey. All the spe- 
cimens of cloth, &c. from Salt Cave were extremely 
brittle, and had only been preserved by saturating them 
with gelatine and afterwards mounting between glass. 
No bones or other relics indicative of the food of the cave 
people were found, nor was there any evidence of human 
interment, though the earth in one of the chambers had 
been disturbed ; the state of Mr. Putnam’s health, how- 
ever, prevented him from^ makmg anything like an ex- 
hai^tive examinadon. It is encouraging to know that it 
is intended to continue the work until more is ascer- i 


•tained of the archaeology of this large group of important 
American caves. 

The discovery, in 1812-15, of bodies buried with care in 
some of the caves of Kentucky and Tennessee, and of the 
numerous articles found with them, was alluded to by 
Mr. Putnam, who stated that since his return from Ken- 
tucky he had examined the body, and what remained of 
the very large number of articles found with it, that was 
so widely known as the “Mammoth Cave Mummy” sixty 
years ago. This body, in reality found in Short Cave, 
had been taken to the Mammoth Cave, eight miles 
distant, for exhibition. The relics had been sadly 
neglected, and many of the articles found in the grave 
i had been lost and others had gone to decay ; still enough 
remained, at the rooms of the American Antiquarian 
Society at Worcester, to identify the articles found in 
Salt Cave as the same in material, design, and structure 
as those found with the body in Short Cave, so that he 
had thus secured undoubted osteological characters to go 
with the articles of clothing, &:c., of the Salt Cave people, 
and he thought that we could, with little doubt, class this 
people among the more highly civilised and agricultural 
of the prehistoric races of America. 

SCIENCE IN ITALY ^ 

J UDGING from the number of scientific papers that we 
are in the habit of receiving from Italy, we are glad to 
infer that the restoration of political unity and freedom 
has also brought about a revival of that intellectual vigour 
which we are accustomed to associate with the names of 
Dante and Tasso, Galileo and Torricelli. When Italy 
v/as divided, and each State politically oppressed, her 
best men were in exile, and their best scientific work was 
expressed in a foreign tongue. Research was not only 
not encouraged, it was practically prohibited. It seems 
incredible, but it is nevertheless true, that the Austrian 
and Bourbon Governments, in their dread of novelty, 
would not allow the results of modern research to be 
taught in the schools. The text-books reproduced the 
exploded science of the past, in which the modern theory 
of dew, for example, was ignored; so that Melloni (whose 
best work was done in Paris, and its results published in 
French journals), in making a series of observations on 
the nocturnal cooling of bodies in the neighbourhood of 
Naples, wished to show that the laws of terrestrial radia- 
tion were the same in Italy as in countries where there 
was more political liberty. We have it on the authority 
of Matteucci, that he and others, when they revisited 
their native land, were placed under the surveillance of 
the^ police, not from the fear of their meddling with 
politics, but on account of the scientific reputation which 
conferred distinction upon them. 

Under such circumstances science could not flourish, 
i and the time has perhaps been too short since Italy re- 
covered her freedom to enable her to do much more than 
revive the glories of the past, and to seek encouragement 
in the example of the great men who have gone before. 
Hence it is that in the papers before us, points are dis- 
cussed in connection with objects of Italian discovery, 
such as the electrophorus and the condenser, in which 
old names are curiously mingled with new. Thus Bec- 
caria, CEpinus, Priestley, Volta, and Avogadro are asso- 

Principles of Electrostatics.” A series of experiments. 
By Prof. G. Cantoni “Su Alcuni Principj," &c. (Milan, 1873.)--“ On 
Certain Controverted Points in Electrostatics.” Note by the same. (Milan, 
1873.)-- ‘ Important Observations of Beccana on Electrical Condensers” 

I By Bead before the Royal Society of Science and Literature of 

Lombardy, F^. eo, 1873. — “On the Polarisation of Electrics.” By the 
1 . Bead December 4 and iS, 1873.— ‘'On the Limits of Resistance in 

I Electnes. By the same. Read April 23, 1874.—“ Ea-periments in Electro- 
i ^ the same. Read June 25 and Dec. 24 1S74 — 

The Discoveries of Fusinieri ; historical notes illustrated by an account of 
[ of his instruments preserved in the Civil Museum of Vicenza.” By 
, G. Nardi. * Le Scoperte del Fusinieri,” See. (Vicenza, 1375.)—** The 
Theoiy of the Combination of Gases by means of Solids, as elaborated by 
Fusimen, m 1824,' &c. By G. Nardi. Read before the Academie Olim- 
pica, rgth May, 1875. “ La Tcoria,” &c. (Vicenza, 1873.) 
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dated with Faraday, Tyndall, and a host of modem 
Italian physicists, whose names we are sorry to say are 
not so familiar to us. Prof. G. Cantoni’s numerous papers, 
the titles of some of which are given in translation above 
refer to minute but interesting points in connection with 
the electrophorus and condenser, in which certain views 
of Beccaria (1769) and of Volta (1775) are revived and 
defended and connected with Faradays theory of elec- 
trical induction and the action of the Holtz machine. 
The title at the head of o'ur list refers, not to papers read 
before the Lombard Academy, as in the case of the last 
five, but to a neat little pamphlet which gives an account 
of forty-nine experiments, and the inference to be drawn 
from each one, and illustrated by a number of wood en- 
gravings representing the arrangement of the apparatus. 
One portion of the object of these papers is to confirm and 
extend Faraday^s beautiful theory. Indeed, the subject, 
with the exception of the Holtz machine, has been so ex- 
tensively investigated by Faraday, Snow Harris, and 
others, that we do not feel called upon to give an analysis 
of these ingenious papers. Among the instruments for 
estimating charge we miss the elegant scale beam electro- 
meter, the hydrostatic electrometer, the electrical balance, 
the unit jar, and other instruments contrived by Harris 
and used by him with so much effect. Indeed, Harris's 
last work on Frictional Electricity" (1867) seems to be 
unknown to the Italian physicists. In this work some of 
the points in question have already been considered expe- 
rimentally. 

Signor Nardi’s first pamphlet is a curious exemplifi- 
cation of the dearth of original scientific research to which 
we re^er. When men have but little of their own, they 
are proud of the wealth of their ancestors. We do not 
say this is wrong, although its expression sometimes takes 
an amusing form. Thus, our author, who is Director of 
the Royal School of Technology at Vicenza, in his visits 
to the museum of that town, frequently cast an admiring 
eye on certain cases that contained some of the apparatus 
of the physicist Fusinieri, who in his own day occupied a 
respectable position in science, and whose results, when 
true, have since been absorbed into the great body of 
science. Hence his name is not much known out of 
Italy ; but, in his native town, his memory is naturally and 
very properly cherished ; so that, when holding a cen- 
tenary festival in honour of his birth, in February last, the 
good citizens of Vicenza were naturally grateful to be 
reminded as forcibly as possible of the genius of their 
hero. Our author had long regarded these relics with 
curiosity, until, stimulated by the prospect of this festival, 
he felt an ardent desire to accomplish something. He 
says ‘“The exquisite politeness of the keepers of this 
museum, first, that of Monsignor Pietro Canonico Doctor 
Marasca, and then that of Monsignor Ludovico Canonico 
Gonzati, threw open to me the sanctuary [that is, they 
unlocked the cases]. Their encouragement imparted to 
me the courage to do something, which I now publish in 
time for the public festival, which I may emphatically 
term national, in honour of him who is now revered as 
one of the most eminent physicists of this age.'^ 

Guided by the published collected works of F usinieri, our 
author examines every article and fragment of the imper- 
fect collection thus thrown open to his inspection. No 
devotee before the shrine of a saint could display more 
ardour. If successful in tracing a bit of apparatus to its 
original use, he is in ecstasy ; if unsuccessful, in despair. 
He has no misgivings as to the originality of his hero, or 
as to his absolute superiority in all the varied controver- 
sies in which he was engaged. Perhaps the most memo- 
rable of these (and to which the second pamphlet above 
cited is devoted) is on some of those obscure catalytic 
phenomena in which chemical combination is effected by 
means of certain solids which themselves escape appa- 
rently unchanged. Signor Nardi claims for Fusinieri 
the merit of having refuted Faraday's theory on this 


point, and of establishing the true theory on a sound 
basis. ^And what is this theory.? Ic is, that “platina 
determines upon its surface a continual renovation of 
co 7 icrete lammcs of the combustible substance of the 
gases or vapours, which, flowmg over it, are burnt, pass 
away, and are renewed : this combustion at the surface 
raises and sustains the temperature of the metal." Fara- 
day, in his sixth series of “ Electrical Researches " (Nov. 
1833), in referring to this theory and its author, says 
“ I cannot form a distinct idea of the power to which he 
refers the phenomena." Certainly the revived discussion 
of the theory has not tended to throw more light upon it. 

Considering the wide range of subjects that occupied 
Fusinieri's attention from the data of his first publication 
in 1819 to that of his latest in 1850, we must speak in 
the highest terms of his industry. His works, collected 
into three large volumes, contain memoirs on Geometry, 
the Mechanical Sciences, the Electrical Sciences, Terres- 
trial Magnetism, Optics, Heat, Meteorology, Astronomy, 
Chemistry, and Molecular Mechanics. But it is sur- 
prising how little influence all this labour had on science 
in general. We seldom meet with Fusinieri's name out 
of Italy ; and the reason is, not that science is unjust, but 
that she is stern, and requires discovery to be both new 
and true, before she welcomes the discoverer. Now it 
must be confessed that Fusinieri is not original. In his 
best work there is always something reflected from a 
greater mind than his own. One of his most striking 
experiments is to show the repulsive force of heat, for 
which purpose two slightly convex surfaces of glass are 
screwed together, so as to exhibit Newton’s rings, and 
heat being applied, the rings contract, and the central 
tint descends in the scale, until the whole vanishes. But 
in so capital a result as this we are reminded of Fresnel, 
while the actual experiment was performed by Baden 
Powell two years before the date of Fusinieri's paper. 
Fresnel dates from 1825, Powell 1835, Fusinieri 1837; 
and yet Signor Nardi attaches an inscription to the lenses 
in the museum to the indefinite effect that “ Long before 
1837, Fusinieri made with these and other glasses the 
discovery of the repulsion of heated bodies." In like 
manner Fusinieri has along series of researches on the 
cause of the colour in metals exposed to heat, while Davy 
decided by a single experiment that it is due to oxidation. 
He inclosed a bright surface of steel in an atmosphere of 
nitrogen, heated it, and there was no colour ; he raised it 
to the same temperature in air, and colour was imme- 
diately produced. Fusinieri's theories may be more 
original than his facts, but then they are not accepted. 
His best known theory is perhaps that which confers a 
material body on electricity, because it is capable of con- 
veying matter from place to place, and varying its proper- 
ties with the kind of matter conveyed and acted on. Nor 
is his theory of dew, in opposition to that of Wells, more 
favourably received. Our author laments that Wells's 
theory is the result of a series of illusions, which has 
seduced many, and he regrets that the latest sad example 
of this leading astray is in the case of one John Tyndall, 
who is so infatuated as to believe in Wells ; and yet this 
theory which was so clamorously received and crowned 
by the Royal Society depends merely on a spider’s 
thread ! 

Much of the science of Fusinieri arose out of the 
questions of the day, and it is to his credit, considering 
the difficulties of his position, that he endeavoured to 
keep pace with the scientific mind of his time. He is, 
however, eminently controversial, disputing whenever 
opportunity offered, and persisting in his views, evai 
though all, his fellow-countrymen included, are against 
him, his last opponent being Melloni. He is also very 
sanguine, and fancies he has solved great and difficult 
questions, should a single experiment turn out satisfac- 
torily to himself. Thus, when by the a<^on of light on 
an acid solution of ferrocyanide of poia^um he obtained 
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Prussian blue, he fancied he had settled the grand and 
difficult problems connected with the colouring matter of 
leaves. While the isolated position of Fusinieri, and the 
want of contact with better scientific minds than his own, 
will account for this, we must not forget that the abject 
political condition of the land and the narrow jealousy of 
its multiplied rulers made it difficult for a man to work 
intellectually or to teach properly, so that we may well 
express our admiration that one so hampered has 
achieved so much, and set so good an example to his 
more fortunate country^men. May their scientific efforts 
prosper t C. T. 


SCIENCE IN GERMANY 
{From a German Correspondent') 

H err W. siemens has recently made the following 
interesting communication to the Academy of 
Sciences of Berlin : — 

It has been shown by Willoughby Smith and by 
Sale that crystalline selenium conducts electricity better 
when illuminated than when in darkness. The specific 
conductivity, however, of selenium rendered crystal- 
line by heating from 100° to 150° C is very small and 
extremely variable ; and also the increase of the con- 
ductivity through illumination is very inconstant, so that 
it is impossible to establish a determinate dependence of 
the conductivity on the illumination. 

Herr Siemens has succeeded, by continuous heating of 
amorphous selenium to a temperature of 210^^, as also by 
cooling of melted selenium to 210° (at which temperature, 
long continued, the selenium passes into a coarse-grained 
crystalline state), in producing another modification of the 
crystalline selenium, which has considerably greater con- 
ductivity, and retains it,- and conducts electricity metalli- 
cally, so that with increase of temperature the conduc- 
tivity decreases. The action of light on this modification 
of crystalline selenium is much greater, and apparently 
quite constant. By fusing in two flat spirals of wire, 
about I mifiimetre apart, between two leaves of mica in 
coarsely crystalline selenium, he has obtained an exceed- 
ingly sensitive measure of light. Dark heat rays are 
withcnt direct influence on the conductivity, and heating 
of the selenium, as already mentioned, diminishes the 
same. Diffiise daylight even doubles the conductivity of 
this light-measure, and direct sunlight increases it some- 
times 7nore than teiifold. The increase of conductivity 
of the coarse-grained selenium through illumination takes 
plaee very quickly. And similarly, the diminution of it, 
on shutting off the light, occurs, apparently, at once ; but 
a longer time is required before the state corresponding 
to darkness is e^ain fully established. The increase of 
the conductivity is not proportional to the light intensity, 
but a function of it, which comes near the proportion of 
the square root of the light intensities. 

Herr Siemens hopes this interesting property of sele- 
nium may be utilised for construction of a reliable photo- 
meter. W. 


NOTES 

EviLltv one will hear with genriine regret of the proposed re- 
signation by Prof. Max Miiller of the Chair of Comparative 
Philology in Oxford University. He has resolved to thke this 
step on the ground that he begins to feel the need of rest, 
and that he wishes to be able to devote all his attention to the 
ancient language and literature of India. He has just finished, 
he says, the work of his life, the Editio Princeps of the text and 
tommentary of the oldest of the sacred books of the Brahmans, 
the oldest of the Aryan world. It was this which first brought 
lekm to England in 184^, and it was in order to be able to stay in 
that he accepted the duties of professor. Dr. Miiller 


was appointed to the Chair of Natural Philology in 1868, in 
which year it was founded and endowed. ‘‘ I have,’' he justly 
states, ** satisfaction that I leave the new science of language, to 
which my work as Professor has been mainly devoted, firmly 
established in the system of academic studies, and that the Uni- 
versity will find among my pupils several quite able to fill my 
place.” It will not be an easy matter, we fear, to find a worthy 
successor. 

There has just been placed in Westminster Abbey a marble 
scroll bearing an appropriate inscription to the memory of 
Jeremiah Horrocks. The movement for such a memorial was 
commenced some time ago, and is refer; ed to in Nature, 
vol. X. p. 190, and xi. p. 31. The scroll is affixed to the 
pedestal of the monument of John Conduitt, nephew of Sir 
Isaac Newton, which is situated at the extreme west end of the 
north side of the nave, and exactly opposite that of Newton, at 
the extreme east end. The inscription is as follows : — 

In Memory of 
Jeremiah Horrocks, 

Curate of Hoole, in Lancashire, 

Who died on the 3d of January, 1641, in or near his 22d year ; 

Having in so short a life 

Detected the long inequality in the mean motion of Jupiter and Saturn ; 

Discovered the orbit of the Moon to be an ellipse ; 

Determined the motion of the lunar apse ; 

Suggested the physical cause of its revolution ; 

And predicted from his own observations the Transit of Venus, 

Which, was seen by himself and his friend William Crabtree 
On Sunday the 24th of November (O.S ) 1639 ; 

This Tablet, facing the Monument ef Newton, 

Was raised after the lapse of more than two centuries, December g, 1874. 

The friends of Horrocks are indebted for the inscription to the 
joint labour of the Dean of Westminster and Prof K. J, S. 
Smith. It is a simple act of justice to state that the idea of this 
tablet was suggested by two ladies, Mrs. Orme and Mrs. 
Patmore, and that upon the latter has fallen the burden and 
heat of the day so far as the correspondence with subscribers 
is concerned, 

M. Le Verrier, as President of the Scientific Association of 
France,' has received the handsome sum of 2,300 francs from 
M. P. Bischofisheim to meet the balance of the expense incurred 
during the important and refined experiments conducted by M. 
Cornu, towards determining with great precision the velocity of 
light, an expense which otherwise must have been borne by the 
eminent savant who directed the experiments. 

Considerable dissatisfaction is felt among the Fellows of the 
Linnean Society at the delay in the publication of the zoological 
papers communicated to it. The zoological paper last published 
in the Journal is dated Dec. 17, 1S74, and that in the Transac- 
tions, Nov. 19, 1S74. It is said that there are at least a dozen 
awaiting publication, and the number is likely to be increased. 
There js reason to fear that no zoological paper communicated 
during the present year will appear before the end of it. 

A REPORT is widely circulating in Oxford University to the 
effect that Lord Salisbury, its Chancellor, is endeavouring to 
obtain the issue of a Commission for inquiring into the question 
of University Reform. Another fonn of the report is that the 
Commission will have an executive character. A third rumour 
names Mr. Gladstone as one of the Commissioners. But nothing 
certain is known upon the subject at Oxford. 

The January number of the Praeiiiwner w'Cl contain a memoir 
of the late Dr. Francis E. Anstie, by Dr. Buzzard, with a 
portrait engraved on steel. This number will also contain some 
of Dr. Anstie’s unpublished researches on alcohol. 

Dr. Burdon Sanderson announces that the first of his 
annual course of Lectures on Comparative Pathology will be 
given at the University of London, on Wednesday next, Dec, 15, 
Subject — The Pathology of Inflammation. 
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Wb are glad to see that the movement for organising a Uni- 
versity College of Science and Literature in Bristol is so far 
advanced that a meeting of the subscribers will be held in Bristol 
on Saturday next, to autliorise the committee to take the neces- 
sary s^’eps to incorporate the College. In a telling article in 
Monday’s Western Daily Press the need of such an educational 
institution in Biistol, as well as in all our other industrial centres, 
is forcibly shown. The increasing importance of scientific 
knowledge even in our most trivial manufactures is well pointed 
out ; only by thoroughly training the rising generation can we 
hope to compete successfully with foreign manufacturers. It 
is a hopeful sign to find the subject taken up by the newspaper 
press in the spirit which animates the article referred to. 

The Vivisection Commissioners, having now received the evi- 
dence of a large number of witnesses, will not meet again for 
some weeks. They will then assemble to examine a few more 
witnesses, after which it is announced they will at once proceed 
to consider their report. 

The French Society of Aerial Navigation held its anniversary 
meeting on the 3rd December, under the presidency of M. Paul 
Bert. M. Bert delivered, before a full audience, an address 
reviewing all the scientific ascents executed during the year. 
The Society, after hearing a lecture by M. Tissandier, illustrated 
with dissolving views, awarded him a prize. A similar reward 
w^as given to the President of the London Aeronautical Society. 

The Cambridge Board of Natural Sciences Studies report that 
the period of three years for which the University agreed to pay 
100/. a year towards the expenses of Dr. Dohrn’s Zoological 
Station at Naples will expire next year, and they have had under 
consideration the expediency of recommending a continuance of 
the grant. For the sum of 100/. the University has hitherto had 
the exceptional privDege of occupying two of the large wwking 
tables. Dr. Dolrni is unable to continue the offer of accommo- 
dation on the same terms, but offers one or two tables of 75/. 
per table. The Board, considering the claims upon the Worts’ 
Travelling Bachelors’ Fund, do not think it right to charge that 
fund with two tables at the increased price ; and, therefore, 
recommend that one table be retained by the University for five 
yeai's at the rate of 75/. per annum. The Board have reason to 
believe that very valuable work has been done by nominees of 
the University at the station, and the Cambridge Museum en- 
riched by important specimens procured from it. Mr. T. W. 
Bridge, scholar of Trinity, and Mr. J. F. Bullar, of Trinity, have 
been nominated by the Board of Natural Sciences Studies to 
study at the Zoological Station, Naples, until July 1876. 

There will be an examination at Christ’s College, Cambridge, 
for scholarships and Exhibitions in Natural Science on April 4, 
1S76. The examination will be open to any one, and there is no 
restriction as to age. This examination will be held at the same 
time as similar ones in connection with Sidney Sussex and 
Emmanuel Colleges, the candidates of either of these colleges 
being eligible at the other two in default of properly qualified 
candidates at these colleges. 

Dr. Gustavus Hinrichs has written in the Popular 
Science Monthly an interesting account of one of the most 
remaikable meteors of recent times, which lighted up the entire 
State of Iowa and neighbouring parts of the States of Missouri, 
Illinois, Wisconsin, and Minnesota, at 10.20 p.m., on Friday, 
Feb. 12, 1875. This meteor is stated to have become visible at 
a height of about 150 miles above Pleasantville, Iowa, to have 
descended at an angle of about 45°, its course being at first a 
little to E. of N,, but deviating gradually more and more to E. 
in a curved line. It divided into two in passing over the N. W. 
township of Keokuk country, and finally exploded at a height of 
ten miles over a point three miles S. W. of Norway, one of the 
stations on the Chicago^and North-Western Railway, It was the 
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smaller portion of the meteor which produced the meteorite 
shower in Iowa and Amana towmships of Iowa County. Two 
dollars a pound being given for all meteors collected, a lirge 
number have been gathered together varying in weight from 
75 lbs. to 2 oz., and amounting in all to upwards of 500 lbs. A 
woodcut is given, showing nine of tlie fragments, drawm to one- 
seventh of their natural size, and a small map with the positions 
in which the meteors have been found. A map, defining the 
course of the meteor from all the obseiwations made w'ould hive 
been a us^ul addition to the paper. 

The MeieorologUal Bulletin of the Pyrenees- Orientales Lr the 
year 1S74, published under the auspices of the department and 
tlietownof Perpignan, contains the following: — Risiunc Q>i 
the daily observations referring to agricukinal meteorology and 
the state of vegetation collected at Collioure during 1S73-74. by 
M. Ch. Naudin, Member of the Academy of Sciences ; (2) 
Returns of the state of the crops in Roussillon during the same 
time, by M. Labau, Director of the school-farm of Germain- 
ville ; {3) Notice of the thunderstorms observed in the depart- 
ment of the Pyrenees-Orientales, by M. Tastu, Chief Engineer ; 

(4) Tables of the rainfall measured at the different stations of 
the department during each month of the year, with a sketch of 
the specialities of the rainfall of last year, by Dr. Fines ; and 

(5) Meteorological observations made at fifteen stations in the 
department. The close union now being drawm in France 
between meteorology on the one hand, and agriculture and hor- 
ticulture on the other, as evinced by the Annual Report of the 
Meteorological Commission of the Pyrenees-Orientales, as well as 
by the subjects brought under special consideration at the Meteo- 
rological .Congress of Poitieis, speaks well for the future of 
French meteorology. 

The Agricultural Siudenii Gazette is a small quarterly publi- 
cation, evidently issued under the auspices of the authorities of 
the Royal Agricultural College at Cirencester, and which is pro- 
fessedly edited by students of that Institution. Such a publica- 
tion ought to be eminently useful. It should aid in promoting 
an enlightened system of agricultural education, which is one of 
the great wants of the age. If well conducted, the journal cannot 
fail to assist in making known the merits of the College and of 
kindred institutions. It does not rival any existing periodical. 
While edited by students, the chief articles are contributed by 
professors. To No. 3 Prof. Church contributes a valuable paper 
on the flesh-forming matter of root-crops. Among the other 
contributions we would refer to a short but interesting paper 
from the pen of Prof. McNab, on mould, and another on sewage 
farming, written by one of the students, Mr. John D. Custance. 
Prof. Wrightson contributes a paper on the improvement of 
poor clay pastures, which has evidently been careLssly if not 
thoughtlessly put together. This periodical merits our best 
wishes. We see no reason why it should not in due time occupy 
a leading place among our scientific agricultural journals. 

Prof. Kerner, of Innsbriick, has published an interest- 
ing pamphlet on the Hybrid Primulacete of the Alps. Of these 
he enumerates no less than twenty-five belonging to the genus 
Primula^ four to Androcace^ and two to Soldanelli ; some of 
which have been treated as independent species, as that between 
F, subacaulis and officijialis ujidcr the name P. Irevistyla^ DC., 
and that between P. superauriaila and hirsuta under that of P. 
puhescens^ Jacq. By far the majority (twenty) of the Primula- 
hybrids belong to a single section. Auricula strum ^ the remainder 
to PHmulastrtim. Of “derivative-hybrids” — that is, tho^ re- 
sulting from the crossing of a hybrid with one of its parent- 
forms — he knows only one or two certain instancest In two 
separate reprints, Floristische Notizen ” and ** Ueber einige 
Pflanzen der Venetianer Alpen,” Prof, Kemer describes several 
new plants of the Southern Alps, ■ 
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On November i a Stenograpliic Exhibition was opened in a 
room of the Pedagogic Museum of the College, Rome. Steno- 
graphy at the present day occupies a very important part in the 
requirements of public life, and we believe the effort to encou- 
rage its study by a public exhibition will lead to useful results. 
On the walls of the room were a list of the Italian towns that 
had a school or society for stenography. The only method fol- 
lowed is that of Gabclsberg-Noe. On a table in the centre of 
the room were stenographic attempts of every kind, from large 
plates for elementary study to the smallest and most minute 
w.^rks. In one case. Dante’s ‘‘ Divine Comedy” was^opied out 
into a book of Lilliputian dimensions. On a post-card one 
stenographer had' written 3,660 words. The committee who 
arranged the exhibition wish to reproduce on the historical wax 
tablet the stenographic marks with which Tiro wrote the speeches 
of Cicero. 

On November 2 took place the opening ceremony of the scho- 
lastic year of the University of Rome. Prof. Scaki read a j 
critico-historical exposition of a collection of surgical apparatus 1 
belonging to lithotomists and oculists of the sixteenth and 
eighteenth centuries, which he found among families of the 
province of Umbria. Prof. Scaki gave some very interesting 
details, showing that these instruments were invented in Italy, 
and not by foreigners, as has been supposed. He showed also 
that the study of the original instruments was of great interest in 
connection with the history of the progress of the surgical art. 
On two tables were arranged eighty instruments which had 
belonged to surgeons of Novicia and Delle Preci in Umbria. 
Many of these instruments, it was interesting to observe, re- 
sembled those found at Pompeii and others found at Ravenna. 

A REPORT by Mr. Frank Buckland, on the fisheries of Nor- 
folk, recently issued, states as a remarkable fact that large 
numbers of sea trout are annually caught off the coasts of that 
county, though the rivers which flow through it are naturally 
incapable of producing Salmonidcr, The fish thus caught are 
viators from the salmon rivers in the north, viz., the Tyne, the 
Tees, the Coquet, and the Tweed. The object of this visit to 
the coasts of Norfolk and Suffolk is to find food, which exists 
in abundance in the shape of the spawn and fry of the many 
varieties of fish which abound in those waters. The report con- 
tains much interesting matter relative to the crab, lobster, and 
other sea-coast fisheries, and to the fisheries in the fresh-w^aters 
of Norfolk and Suffolk. 

The Com^ Rendus for October 4 last contains a paper on 
the mterpretation of the sphygmograph trace, by M. Bouillaud. 
The author gives reasons, which we think peculiarly unsatis- 
factory, in favour of the sphygmograph trace — a curve now fairly 
understood — supporting an assumption of his that each cardiac 
revolution consists of two periods of action and two of repose, 
instead of one systole and its associated secondary consequences. 

OuPv readers will find, in the current number of the Hfis a 
shoEt accoimt of the late veteran Swedish ornithologist, Carl J. 
Snndevail, whose excellent investigatioiis, especially with refer- 
ence to the Passerine birds, have done much towards the deve- 
lopment of sound classificational principles. 

We would direct the special attention of our zoological and 
gBck)gical readers to a paper by Prof. Owen in the current 
number of the Qua^ly Journal of the Geological Society, on a 
fossil Sirenian animal from Jamaica, previously described by 
him, and named Prorastomus sirenoides. In this animal the pre- 
maxilla of each side gives indications of having supported three 
iiot large teeth, at the same time that there were eight teeth of 
the molar series above and below, on each side. The species 
considerably smaller than the Manatee 5 the skull and 
atlas vertebra are the only parts known ; in conjunction with 
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Fehinotherium forrestii it fills an important gap in our knowledge 
of the pedigree of the Sirenia. 

The Geographical Magazine for December contains a paper 
of great value on the Amii Darya region, by N. P. Earbot de 
Mamz, who in the summer of 1874 inade a journey from Fort 
Alexandrovski, in the Caspian, to the foot of the Thian-shaii. 
He describes the principal geological features observed along 
the route, and promises a full report of his researches when he 
has been able to arrange his abundant materials. Another 
paper, by Mr. Ravenstein, describes Mr. Stanley’s recent dis- 
coveries, and is illustrated by two good maps, one of the Victoria 
Nyanza, principally according to Mr. Stanley, and another of 
the regions of the Upper Nile, embodying the results of the ex- 
plorations of Burton, Speke, Grant, Stanley, Baker, Long, and 
others. 

Parts 10, ii, and 12 (in one), of tire ^Yell-conducted Italian 
geographical journal, Cosmos, are to hand. The following are 
the principal papers : — A letter from F. Giordano, giving some 
account of the condition of New Guinea, in reference to a pro- 
posal to make use of some part of it as an Italian penal settle- 
ment. Another letter, from Dr. Beccari, describes some results 
of his investigations into Papuan ethnology. The first of a 
series of papers on Arctic Geography gives the results of recent 
Arctic exploration in the Baffin’s Bay and Spitzbergen directions. 

We learn from the America?z Naturalist that State Associa- 
tions of Aichseology have been formed in Indiana and Tennessee, 
similar to that already existing in the State of Ohio. Their field 
of work is most extensive and important. 

On Thursday, November 26, at 6.35 P.M., an earthquake 
shock was distinctly felt at I.yons. The commotion, which 
travelled northwards, lasted from fifteen to twenty seconds. 

A SHOCK of earthquake was felt at Naples on Dec. 6, and 
also throughout the provinces of the Basilicata, Terra di Lavoro, 
and Salerno, 

The additions to the Zoological Society’s Gardens during the 
past w'eek include a male Prince Alfred’s Deer {Cervus alfredi), 
bom in the Gardens ; a Green Monkey {Cercopithtxus calli- 
irichus) from West Africa, presented by Mr. C. F. Wood \ a 
Macaque Monkey {Macaciis cynomolgus) from India, presented 
by Miss Kate Symonds ; two Alligators [Alligator miss/ssippi- 
ensis) from North America, deposited; twenty-nine Basse [Lahnix 
hzptis)', a Grey Mullet [Mugil capita)^ and six Coitus [Coitus 
irudalis) from home seas, purchased. 


THE DIFFERENCE OF THERMAL ENERGY 
TRANSMITTED TO THE EARTH BY RADF 
ATI ON FROM DIFFERENT PARTS OF 7 HE 
SOLAR SURFACE 

'T^HE observations relating to the temperature of the polar 
r^ons, referred to in the article (vol. xii. p. 517), at first led 
to the supposition that the rays projected from the north pole of 
the sun transmit a perceptibly greater energy to the actinometers 
than the rays from the opposite pole. Subsequent observations 
haying positively established the fact that the polar and equa- 
torial zones transmit equal intensities, it became evident that 
some other cause than difference of temperature within the polar 
r^ons infiupced the actinometers. The only valid reason that 
could be assigned in explanation of the anomaly being the con- 
siderable angle subtended, and the consequent difference of 
zenith distance of the opposite poles of the sun, my table of 
maximum solar intensity for given zenith distances (prepared from 
data collected during a series of years) was consulted, in order 
to ascertain the influence of zenith distance. The observations 
indicating a higher temperature at the north pole, it should be 
mentioned, had been made wffiile the sun’s zenith distance 
Tanged between 32® and 33° at noon. Now the table referred to 
shows that there is a difference of radiant intensity of 63° *63 - 
63* *40 = o°*23 F. between the stated zenith distances. The 
mean angle subtended by the sun being fully thirty-two minutes, 
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it will thus be seen that, owing to the absorptive power of the 
terrestrial atmosphere, the radiant intensities transmitted from 
the opposite poles of the luminary differ considerably. The 
magnitude of this difference, adequate to explain the discrepancy 
under consideration, need not excite surprise if w’e consider that 
thirty-two minutes of zenith distance involves an additional depth 
of more than half a mile of atmosphere to be penetrated by the 
rays projected towards the actinometer from the pole of 

■he sun. The foregoing facts show the necessity of raking the 
difference of zenith distance between the opposite 
poles into account in making exact observations 
of the sun’s polar temperature, especially at the 
iower altitudes w'here the secant of the zenith 
distance increases rapidly. 

Regarding the calorific energy of the radia- 
tion emanating fiora the border of the sun, I 
deem it proper to present the following brief 
statement. Several observations during the early 
part of tlie investigation pointed to the fact that 
increased energy is transmitted to the acdno- 
meters by radiation from the sun’s border. 

Again, considerable irregularity was obsen^ed 
in the progressive diminution of the force of 
radiation towards the circumference of the solar 
disc. It was shown in the preceding article 
(vol, xii, p. 520) that the radiation from the border 
zone, 1^ 42" wide, occupying one-fifth of the 
area of the solar disc, transmits 0*638 of the 
intensity transmitted from an equal area at the 
centre of the disc. Of course it wiU be suppv^sed that the rate 
of the diminution of intensity within the zone thus ascertained 
is much greater near the border of tlie photosphere than at tile 
middle of the zone. Such, however, is by no means the case, 
notwithstanding the assumption of phycisists that the heat trans- 
mitted by radiation from the border is very feeble. In order to 
test the truth of the 'indications referred to showing considerable 
radiant energy at the border of the photosphere, a very careful 
investigation was made, Sept. 9, 1S75, by means of screens 
excluding the rays from the solar disc, as shown in Figs. I2 and 
13. The diameter of the screen represented in Fig. 12 being 
i54‘o 6 millimetres, covered nine-tenths of the area of the disc ; 
while the screen shown in Fig. 13, being 145*25 millimetres, 
covered four-fifths of the disc. ' It will be w^ell to mention that 
the dimensions of the screens referred to -correspond with the 
angle subtended by the sun when the earth is in aphelion. Ac- 
cordingly the distance between the actinometers and the screens 


was adjusted pre\ious to the observation, viz. shortened, in 
order to compensate for the increase of the angle subtended by 
the sun. Agreeable to the stated dimensions of the screens, it 
wull be found that the zone represented in Fig. 13 is i' 42'', 
while the zone in Fig. 12 is 49" *6. The mean wddth of the 
latter is consequently situated only 24'' *3 from the border of the 
photosphere. 

The following table shows the intensities transmitted to the 
acb' nometers from the zones represc-nied in Fi,s. 12 and 13 : — 




= •425 
°^Ss 


Z'-rt"*, Fig. 12. 
V.'en-. 


i°- 5 S 3 

i "*666 


Pr.'. ^ of c f ‘jrtr.ee 


= 0*654 

2 24S 
I ’5S3 

I *666 

2*485 = 0*670 


hlean = o*66o 


i The rate of difference inserted in the last column, it will be 
j noticed, is not quite so consistent as in the table contained in the 
i previous article recording the observations made Aug. 25. The 





discrepancy is, however, not mateiial, the difierence between the ' mean distance of the latter is twice as far from the border of the 
lowest and the mean rate being o-ccS. It wLl be seen on ■ photosphere as the mean distance of the former. The singular 
inspecting the registered intensities, that the border zone repre- , fact thus levealed can only be accounted for by supposing that 
sented in Fig. 12, whose area is only ore-half of the area of the j internal radiation is not incompatible with the constitution of the 
zone in Fig. 13, transmits 0*660 ot the intensity of the latter, photospheie, and by adopting Lockyer’s views expressed in the 
This at first sight indicates an extremely disproportionate Senate House at Cambridge, 1S71, that “the photosphere 
transmission of heat from the narrow border zone ; but it should must be a something suspended in the solar atmosphere.” Let 
be considered that the inflected radiation imparts relatively ^ Fig. 14, represent a section of the “ suspended ” - photo- 
more heat to the actinometer exposed to the radiation from the ] sphere, and dc, rays projected towards the earth. Agree- 
narrow zone than from the wide zone. It will be readily un- I able to the conditions mentioned, and in view of the fact that 
derstoed that since the inflection of the calorific rays is I4"*7 | the force of radiation from incandescent gases presenting equal 
(see preceding article, page 519), the first-mentioned actinometer j areas, varies nearly as their depth, we are warranted in con- 
receives radiant heat from 14' *7 + 49' *6 = 64" 3 ; while the > eluding that since the depth di’Ms greater than the radiant 
actinometer exposed to the radiation from the "wide zone re- , heat transmitted from the photosphere by the ray dc will be 
ceives heat from i' 42" -b 14'' *7 = Ii6"*7. Consequently, the ; gi eater than that transmi.ted by the ray gf. It should be 

64" ‘3 * observed that the energy transmitted towards the earth by aff 

radiant heat emanating from the narrow zone "win be ~ ; suffers a greater diminution than the energy transmitted by ^/in 

- _ . , ^ , , , , T ' consequence of the greater depth of 5 ie solar atmosphere 

o’55i of that transmitted from the wide zone, hence somewhat , penetrated. Hence the augmented energy established by our 
more than one-half. Our investigation therefore proves that the , estimation, does not show the full amount of -the increase of 
radiant heat transmitted from the narrow border zone represented radiant heat transmitted from the border of thejs^a. 
in Fig. 12 is 0*660 - 0*551 = 0*109 more intense than that 

transmitted firom the zone represented in Fig. 13, although the . f - - J* Ericssok 
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THE GRAPHIC METHOD OF REPRESENTING 
MUSICAL INTERVALS* 

object of the paper was to explain a method of repre- 
senting musical intervals, which was very useful in giving a 
clear idea to the mind of relations often complex and obscure. 

The author pointed out that there was a natural tendency to 
refer the positions of musical notes to positions in space. It was 
by no means clear that there was any real physical or physiolo- 
gical relation between the two things, but somehow or other the 
idea had become so firmly rooted in the mind that it had deve- 
loped itself in expressions of every-day use. For example, it 
was customary to call a note with rapid vibrations a hi^h note, 
and one with slow vibrations a low note. Few people considered 
whether there was any natural justification for these terms ; 
probably there was none, but they had existed almost ever since 
music had talcen a definite form, and had given rise to the form 
of notation employed to express the positions of musical sounds. 

It followed from this that the musical idea of distance between 
two notes, which was technically called a musical interval, 
might be considered as having an analogy between the high and 
low positions of the two notes respectively, a greater interval 
being represented by a greater space, and vice ve 7 'sd ; and carry- 
ing this idea out to its full extent it became possible to represent 
musical intervals to the eye in such a way as to convey ideas of 
comparative magnitude precisely analogous to the impressions 
which these intervals would make on the ear. This the author 
called the graphic method of representing intervals. 

The idea of such a metliod had been embodied from early 
times in the word scaJe^ which was derived from the Latin scala^ 
a ladder, thereby clearly implying an analogy between the 
spaces of the steps and the intervals of the notes- Mr. Hullah, 
in some of his elementary books, had actually made use of a 
diagram of a ladder for this purpose, and he had introduced the 
improvement of representing the intervals between the third and 
fourth and between the seventh and eighth steps (of the diatonic 
major scale) as only half the length of the other degrees, 
thereby embodying, in a graphic mode, the distinction in magni- 
tude between the whole ton^ and the semitones. What the 
author proposed to do in this paper was merely to establish this 
mode on definite principles, andj to give it more capability and 
more accuracy. 

It was well known that the scientific definition of a musical 
interval was expressed by the ratio which the vibration-number 
of the higher sound bore to that of the lower one, and it had 
been shown that the idea of the magnitude of the interval in a 
musical sense might be expressed by the logarithm of this ratio. 
Hence, by plotting down this logarithm with a scale of equal 
parts, and drawing a line of that length, such a line would be a 
correct graphic representation of the magnitude of the interval. 

The author explained the mode of doing this in a simple prac- 
tical way, which might be put in practice by anyone, with the 
aid of a small table of logarithms, as easily as working a simple 
sum in arithmetic ; and he calculated and laid down several 
examples in the presence of the audience. It would be, he said, 
sufficiently accurate to express the distances in three places of 
figures, as, for example : — 

The interval of an octave would be expressed by a line whose 
length was — 

= log. 2 ... 

That of a major — 

Sixth = log. , 

That of a minor — 

= log. -f . 

That of a fifth— 

= log. I ... 

That of a fourth — 

= log* I — 

That of a major — 

Third =: log. | . 

That of a minor — 

Third = log. f . . 

And so on for any others. 

It would 1^ seen how^ tmlythese numbers corresponded to the 
ideas of the inte^als existing in musical practice, for, according 
to the usual musical rules — 

♦ i^tract of a paper read by W. Pole, F.R.S., Mus. Doc., Oxon., at the 
meeting of the Musical Association for the Advancement of the Art 


Fifth + Fourth = Octave. 

Major Sixth + Minor Third ■= Octave. 

Minor Sixth + Major Third = Octave. 

Major Third + Minor Third = Fifth. 

Fourth -f Minor Third = Minor Sixth. 

And so on. 

The author then, as a more extended illustration of the prin- 
ciple, showed the process of determination of the exact positions 
of the various notes of the modern musical scale, including all 
the accidental sharps and flats necessary for chromatic purposes 
and for modulation ; and he proceeded to draw the same on a 
large diagram, making the octave 3 feet long. This enabled the 
audience to appreciate clearly many delicate points of intona- 
tion, which were difficult to be conveyed to the mind by any 
process of verbal description, and 'which the author explained 
and commented on in their theoretical and practical bearings. 
He also drew a corresponding scale on the plan of equal tem- 
perament, and pointed out the more important differences between 
this and the true scale, concluding -with some remarks on the 
subject of intonation generally. 


THE SWEDISH ARCTIC EXPEDITION 

^HE following extracts are taken from a letter addressed to 

Mr. Oscar Hickson, of Gothenburg byJDr. F. R. Kjellman, 
who (and not his brother Dr. Theel Kjellman, as was stated 
by mistake in Nature, voL xiii. p. 75) was in command of the 
Proven, the vessel of the Swedish Arctic Expedition during the 
return voyage from the mouth of the Jenesei to Norway. The 
Proven left the mouth of the Jenesei on the 19th August, fell in 
with ice on the 23rd in 75° 22' N. lat and 66® 30' E. long, from 
Greenwich ; sailed along the edge of the ice until, a little south of 
Cape Middendorff, it was found to connect itself with the land 
so as to bar all passage northwards. The Proven then turned 
south and was carried by a current twelve miles south of iNIa- 
totschkin Scharr. 

Before going farther I may perhaps be pennitted to make 
some remarks on the higher vertebrate animals which we found 
to inhabit or visit the Kara Sea, The walrus occurs here plenti- 
fully, and has of late years been the object of exterminating pur- 
suit on the part of the Norwegians. At many places on the 
Samoyede peninsula and White Island we saw great herds of 
these beaut&il animals. The Kara Sea has three species of seals, 
Pkoca barbata, hispida, and Grcp.nlandica, The last-named was 
that which we saw most frequently and in greatest numbers. Off 
Obi and Jenesei white fish (? dolphins) were very common, and 
on the east coast of Novaya Zemlya we saw a large fin-whale 
{fenkval). If I add that one day, as we lay becalmed between 
Udde Bay and Matotschkin Scharr, an ice- bear quite unexpectedly 
came swimming out to our vessel, where he, ot course, soon met 
his death, I have named all the mammalia we saw during our 
navigation of the Kara Sea. The bird world was exceedingly 
poor. I may almost say that it was a great rarity to see a tern 
or a mew. The alka {Uria Brihtnichii), ozzms, in such 

immense numbers on the west coast of Novaya Zemlya, is 
believed to be absent on the east coast. We saw here only one. 
and it appeared to have gone astray. Only some few species of 
fish were observed,” 

The Prbrom passed through Matotschkin Scharr on the loth 
and nth September, arriving at Hammerfest on the 26th of the 
same month, and at Tromso on the 3rd October. Dr. Kjellman 
sums up the scientific results of the expedition as follows : — 

'‘ We botanists have endeavoured not only to ascertain what 
species of plants Novaya Zemlya possesses, but also to get an 
insight into the varying distribution of the different species, the 
nature of the vegetation at different localities, in different lati- 
tudes, at varying heights above the sea, at varying dis- 
tances from the seashore, &c. We have made a great 
number of such observations, and thereby -will, I believe, be 
in a position to give such an account of the vegetation of 
Novaya Zemlya as wiQ satisfy the requirements of science. Of 
flowering plants we have rich collections from Matotschkin 
Scharr, from many places on the west coast of Southern Novaya 
Zemlya, from Waigats Island and the mainland lying opposite to 
it, from the Samoyede peninsula and the region lying round 
Dickson's Harbour, and these collections contain a considerable 
number of species new to those localities. The phanerogamic 
egetation of Novaya Zemlya has a strong resemblance to that 
of Spitzbergen, but at the same time, as might be expected from 
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its position, has a more southern stamp. This appears partly by 
Kovaya Zemlya being much richer in species than Spitzbergen, 
of ■which species several occur ■which belong to families not 
represented on Spitzbergen, and partly by the vegetation of 
Novaya Zemlya being richer in individuals. At many places, 
especially in the more southerly parts of the land and the inte- 
rior of the fiords, the ground is covered with thickly-matted 
plants, to which there is nowhere on Spitzbergen- anything corre- 
sponding. Their closeness and variety of colour often awoke 
our surprise and astonishment. The phanercgamic vegetation 
of Novaya Zemlya connects itself by means of common species 
not only with that of Spitzbergen, but also with the floras of 
Arctic America and northern Norway, and that of the shores of 
the Gulf of Bothnia and the Asiatic Continent. 

“ The more southern character exhibited by the phanerogamic 
vegetation of Novaya Zemlya, as compared with that of Spitz- 
bergen, is as good as absent in its marine algze. The same 
dissimilarity is also apparent with regard to the fauna. The 
land fauna is more southern, the marine fauna is high Arctic. 
The most of the marine algae known to exist at Spitzbergen are 
found at Novaya Zemlya, and of the species collected here there 
is only one that is ■^’anting on the coasts of Spitzbergen. 

“ Of fresh-water algse, mosses, and lichens, we have made 
considerable collections. Of mushrooms, on the contrary, we 
obtained very few. Either it was a bad mushroom year on 
Novaya Zemlya, or else, what is less probable, this class of 
plants is very sparingly distributed on these islands. 

“ As on the coasts of Greenland and Spitzbergen, so in the 
parts of the Polar Sea ■^■e now visited, the surface of the sea at 
certain places which appear to be sharply defined is quite full of 
diatomacese. A belt ot special richness we found on the north 
coast of Norway, extending in an easterly direction from North 
Cape to the mouth of Tana Fiord ; another, less rich and of less 
extent, we found in the neighbourhood of the Samoyede 
penin.sula. 

“ Through the researches of Th. von Heugh’n, we have already 
a good knowledge of the vertebrates of Novaya Zemlya. The 
attention of our zoologists has, however, [been directed to this 
group of animals, and by their observations our knowledge of 
them has been very considerably extended. This specially holds 
good of the birds. 

“ Along the ■wEole 'west coast south of hlatotschkin Scharr, as 
well in the open sea as in the fiords and sound where we sailed 
through and lay at anchor, dredging has been assiduously carried 
on. The rich, collections thus made w’ill certainly, when they 
are examined, afford a very complete idea of anim^ life in this 
region. Few species of animals ■were previously known as 
existing here, and as to the distribution of the different species 
along that extensive coast all information has hitherto been 
wanting. 

Among the zoological work*a conspicuous, place is occupied 
by a rich insect collection by which the knowledge that we pre- 
viously had of Novaya Zemlya’s insect world vrill be very consi- 
derably extended. Formerly from this region only four or five 
species of insects were known. The expedition’s collection con- 
sists of about 500 specimens, and includes numerous representa- 
tives of nearly all tjhe orders of insects. 

“ Most important, however, in a zoological aspect, appear to 
me the numerous dredgings whidi w^ere carried on in the Kara 
Sea, and -which prove that in this sea there is, as has been 
already menticned, abundant animal life of very various types. 
The collecticns made here are large, and must be specially valu- 
able for zoological science as coming from a considerable region 
of the Polar Sea, of which the zoology is little known, but espe- 
cially because this extent of sea exhibits in different tracts so 
considerable dissimilarities with respect to depth, content of salt 
in the water, <S:c.” 

BOTANICAL NOTES 

The Calcutta Botanical Gardens. — ^Dr. Kong’s report on 
the Royal Botanical Gardens, Calcutta, for the year ending 
March 31, 1875, to which we have recently referred (vol. xii. 
p. 541), contains some interesting notes on the cultivation 
of useful plants, especially the Para rubber plant [Hevea bra- 
zilumis) and the Ipecacuanha ipecacuanhd). With 

regard to the former, Dr. King is of opinion that the plants 
■^vili not thrive in that part of India, Mr. CoUins, in his report 
on the Caoutchouc plants, describes the Heveas as growing in 
their native country in situations where the heat is not generally 
above 87^ Fahr. in the afternoon, and below 74° at m'ght, and 


shows, on the authority of Wallace, that the temperature in the 
caoutchouc districts during three years only once reached to 
95°, the greatest heat being about 2 P.M., when it ranges from 
89* to 04°, and never lower than 73®. The meteorological 
returns for Calcutta shew a -wide difference between the 
Brazilian and the Indian climates. Another Caoutchouc 
plant, however, the Vahea madagascariemis, Boj., a climb- 
ing apocyneous shrub, nathe of Madagascar, premises to 
thrive much better than the Hevea. The fact of the plant 
being of climbing habit militates considerably against its 
value as a culthated plant, owirg to the difficulty in pro- 
viding supports as well as in obtaining the caoutchouc. Never- 
theless, it is a kind highly valued in the English market, rea- 
lising a price next to Para rubber. With regard to Ipecacuanha, 
which has been shown to require much care and attention as to 
soil and situation, we learn that a number of sets of plants ■^v^ere 
put out during the early part of the year at difleient spots at low 
elevations in the Cinchona reserve at Sikkim ; "warm, well shel- 
tered situations, -with good virgin soil, were chosen. “ Some 
of the plants thus put out were protected by the natural shade of 
the forest, others by a sloping thatch of grass. Until the arrival 
of the cold weather all went well, but the unusually low tem- 
perature that prevailed during that season was fatal to the ma- 
jority of the plants.” Dr. King further says that he is “ driven 
reluctantly to the conclusion that it is doubtful whether ipecacu- 
anha can be successfully cultivated as an out-door crop in 
Sikkim.” Further trials, however, are to be made before its expe- 
rimental culth'ation is recommended to be abandoned. 

Eucalyptus globulus has had its share of attention in India, 
and without censidering the question of the truth or otherwise 
of its reputed value, it is proved that although it grows quickly 
and with vigour on the Neilgherries and Khasia hills at 5,000 
to 8,000 feet above the sea, it cannot be induced to live even for 
a year or two in the hot plains of India. Dr. King’s description 
of the fine old Banyan tree, one of the greatest curiosities and 
ornaments of the place,” wiU, we are sure, be read with interest. 
He says : “Although rconsiderably damaged by the cyclone ot 
1864, which carried away two of its largest arms, this fine tree 
continues to grow vigorously. It no-w covers an area of ground 
Sco feet in circumference ; its trunk girths 51 feet, and from its 
branches no fewer than 170 aerial roots are sent down to the 
ground, seme of them being more than ten feet in circumference. 
This fine old tree supports quite a colony of orchids, ferns, and 
creeping plants of about twenty distinct species, and gives shelter 
to innumerable birds. Its exact age is not kno-wn, but, con- 
sidering bow rapidly banyans grow, it probably dees not much 
exceed that of the garden, and is therefore less than a century.” 

Gum Arabic. — In a recent number of the Eivue des Schnees 
Naiurclles, Prof. Charles Martins, of Montpelier, draws atten- 
tion to a peculiar mode of exudation of gum arabic from the 
Acacia verek of Senegal. On the authority of Schweinfiirth, 
quoted in the “ Pharmacographia,” p. 206, it-is stated that this 
tree, exclusively, jields the fine white gum of the countries bor- 
dering the Upper Nile, and especially of Kordofan. It is 
described as growing to a height of about twenty feet, and 
though the gum is one of the principal productions of the colony, 
being collected in large quantities by the Moors, who exchange 
it for European commodities, no notice occurs of any peculiarity 
in its formation or collection ; indeed, it is stated that “ the gum 
generally exudes from the trees spontaneously, in stifficient 
abundance to render -wounding the bark superfluous. The 
Somali tribes of East Africa, however, are in the habit of pro- 
moting the outflow by making long incisiens in the stem and 
branches of the tree. In Kordofan the lumps of gum are broken 
off with an axe, and collected in baskets.” Prof. Martins sho-ws 
that the exudation of the gum is often promoted by the growth 
of a species of Loranthus, his observations being founded on 
actual specimens of branches of the Acacia upon which the 
parasite had formed. In several instances the gum had exuded 
in a veimicular form always at the point of union of the parasite 
with the stock. This union of the two plants forms, as is nscoal 
with other Loranthaceous species, an irregular, gnarJed-Iike pro- 
tuberance, from which are given off both the branches 0# Jthe 
Acacia and also of the Loranth, each of which is very distinct 
from the other, those of the Acacia bemg spiny arid more 
slender than those of the parasite. Rather th^ this mode of 
exudation being rare, it would seem to he of freqo^ occurence. 
M. Martins considers the parasite to be. a' new speaes of 
Loranthus, for which he proposes the.Ba^e of Loranthus sme- 
galensis, placing it near L peniagoma^ DC. 




NATURE 


[Dec. 9 , 1875 


ii8 


SOCIETIES AND ACADEMIES 

London 

Royal Society, Nov. 25. — On the Replacement of Elec- 
tro-positive by Electro-negative Metals in a Voltaic Cell,” by 
J. H. Gladstone, Ph.D., F.R.S., Fullerian Professor of Che- 
mistry in the Royal Institution, and Mr. Alfred Tribe, Lecturer 
on Chemistry in Dulwich College. 

It is w’ell known that one metal exerts a greater chemical 
force than another, and is capable of displacing it from its com- 
binations. Among those metals with which we are familiar, 
potassium is looked upon as the most powerful ; and it is a cer- 
tain fact that calcium, barium, strontium, aluminium, and mag- 
nesium have been isolated by its agency. It could scarcely be 
expected, therefore, that any other metal could directly replace 
potassium. If such should happen, we should have an instance 
of reversal, and should expect to find, on examination of the 
conditions, an agent capable of doing just the reverse work of 
what is usually assigned to affinity. 

It is also well known that in a simple voltaic cell, such as zinc 
connected with platinum in dilute hydrochloric acid, the more 
povreiful or electro-positive metal, zinc, displaces the hydrogen 
that is in combination with chlorine, and the hydrogen makes its 
appearance against the less powerful or electro-negative metal, 
platinum. The chemical theoiy of galvanism supposes that the 
force originates in the chemical action which takes place between 
the zinc and the acid i the contact theory supposes that it ori- 
ginates in some unexplained manner in the opposite electrical 
condition of the two metals induced by their contact. If the 
chemical riieory he the true one, it is evident that a zinc-platinum 
cell can only become active -when the binary liquid contains 
hydrogen or some metal which is less powerful than zinc. If, 
for instance, we were to employ a potassium-salt instead of a 
hydrogen compound, it is inconceivable, on the pure chemical 
theory, that there should be any action at all. 

Such an action, however, does take place if we substitute the 
chloride of potassium for the hydrochloric acid ; the zinc com- 
hines with the chlorine, and the potassium is set free in some 
form against the platinum, manifesting itself by the presence of 
free alkali and hydrogen gas. The same holds good with chlo- 
ride of sodium, or ammonium, or barium, strontium, calcium, or 
magnesium. 

This action is slow ; but if magnesium he used instead of zinc, 
it takes place sufficiently rapidly to be easily observed, and we 
have therefore studied the action of platinum and magnesium in 
connectioD. 

After an account of the experiments, the paper concludes as 
follows : — 

If one metal in conjunction with another more electro-nega- 
tive than itself will decompose the salt of a more positive metal, 
it may be expected, d fortiori^ that it can decompose one of its 
own salts, instances of this are not' wanting. 

Magnesium connected with platinum will decompose a mag- 
neaum salt, the almost insolubie hydrate of magnesium being 
found adhering to the negative metal. The deposition of zinc 
on the plates of an old-fashioned battery, when the battery is 
pretty well exhausted, is a well-known phenomenon. In our 
experiments with copper and silver in conjunction in a solution 
of nitrate of copper, we never succeeded in reducing the galvanic 
action to nil by our utmost efforts to exclude ail oxygen, and the 
whole of the present inquiry originated in an experiment 
described by as before the Physical Society, that mercury and 
cosjponction would decompose mercuric chloride, with 
deposition not only of low’er chloride, but also of metallic mer- 
cury upon the gold. 

The^ experiments are inexplicable on the ’ theory that the 
chanicai acdon supplies the whole of the decomposing force, 
but show that there is an antagonistic force produced somewhere 
in the drcait which is greater in amount than the superior affinity 
of potassium over magneaum for the negative radicals. 

Little doubt can ratertained but that this force is called 
into existence by contact ; but our experiments do not t^ch us 
whether ihe energy requisite to keep up the action results from 
the disappearance of heat at the junction of the metals or 
contacE of the metals and liquids (an idea that has long been 
in om minds), or at the expense of some other form of energy. 
Of course a momentaiy disappearance of heat would give only 
a mcsnKitaiy supply of voltaic eneigy ; but since the loss of 
heat would be constantly made up fay absorption from sur- 
rounding objects, the action would be continuous. 


Linnean Society, Dec. 2.— Dr. G, J. AUman, F.R.S., 
president, in the chair. — Mr. J. G. Baker made some remarks 
on Pyrus Briggsii The following papers were then read On 
Polynesian Ferns of tlie Challenger Expedition, by Mr. J. G. 
Baker. The new species amounted to ten or twelve, closely 
allied to species already known, and establishing no new genus. 
—Genera and Species of Liliaceoe, by Mr. J. G-. Baker. The 
present instalment, completing the series, comprises the Tribes 
Anthericeas and Eriosperinece ; the latter characterised by re- 
markably wooUy seeds. — Botanical Notes from Darjeelmg to 
Tongle, by Dr. C. B. Clarke. — On Edgaria^ a new genus of 
CucurbiiaccEe, by Dr. C. B. Clarke. 

Chemical Society, Dec. 2. — Prof. Abel, F.R.S., president, 
in the chair. — Dr. J. H. Gladstone read a paper, by himself and 
Mr. A. Tribe, on the decomposition of alcohol and its homo- 
logues by the joint action of aluminium and its halogen com- 
pounds. The action on alcohol gives rise to hydrogen and 
aluminic ethylate, a greenish white fusible solid. — The second 
-communication, a note on incense resin, by Dr. J. Stenhouse 
and Mr. C. E. Groves, was read by the latter. The authors 
have succeeded in obtaining a crystalline substance and a liquid 
hydrocarbon from it — Mr. J. Spiller gave a notice of the occur- 
rence of native calcium chloride at Guy^s Clifie, Warwickshire 5 
after which hlr. G. S. Johnson described certain sources of 
error in the ultimate analysis of organic substances containing 
nitrogen, upon which an interesting discussion took place. — The 
other papers were : On certain bismuth compounds, by Mr. M. 
M. P. Muir ; and On bismuthiferous tesseral pyrites, by Dr. W. 
Ramsay. 

Royal Microscopical Society, Dec. i. — Mr. H. C. Sorby, 
F.R.S., president, in the chair. — A number of presents were 
announced, including an injected specimen of the ova of 
Aviphmma presented by Mr. Beck. — A very useful addi- 
tion to 'microscopes with concentric rotating stage was ex- 
hibited by Mr. Crouch, by which the instrument could be 
accurately adjusted to the centre of the stage when different 
objectives were employed. — Dr. Lawson exhibited and described 
a new apparatus termed the Hemaiiinetre, designed by M. Hagen 
and constructed by Nachet, for the purpose of estimating the 
number of corpuscles in a given quantity of blood. —Mr. A. W. 
Bennett called attention to some minute organisms which he had 
discovered upon the leaves of Drosera and other carnivorous 
plants, and which he regarded as being intimately connected 
with the process of nutrition. — A very interesting paper was 
read by Prof. W, Rupert Jones, on Foraminifera with special 
reference to their variability of form. The subject was pro- 
fusely illustrated by large diagrams, models, &c. 

Manchester. 

Literary and Philosophical Society, Nov. 2. — Mr. R. 
Angus Smith, F.R.S., vice-president, in the chair. — Mr. Peter 
Spence, F.C.S., <.S:c., exhibited a piece of 2 to 3-uich lead pipe 
in which the metal had been entirely transformed into galena, 
the crystallisation being visible through the whole of the speci- 
men. The pipe had been used for the conveyance of gas ammo- 
niacal water, and was sunk under ground. A considerable 
leak of gas-water having occurred, a constant atmosphere of 
sulphide of ammonium would surround the pipe, and this seems 
to have been the cause of the conversion of the lead into sul- 
phide, as only that part of the pipe which was in the vicinity of 
the leak was found to be transformed. — On the principle of the 
electro-magnet constructed by Mr. John Faulkner, by Prof. 
Osborne Reynolds. The magnet which forms the subject of 
this paper consists of a sofc iron bar with a flat plate attached 
to one end, and surrounded by a coil of wire in the same way as 
the ordinary electro-magnet. Outside this coil is placed a tube 
of soft iron of the same length as that portion of the interior bar 
which projects beyond the plate ; this tube has flat ends, one of 
which is m contact with the plate, while the other comes up 
flush with the end of the bar, so that a plate or keep placed over 
the end is in contact with both the bar and the cylinder. The 
magnet is excited in the ordinary way, by connecting the ends of 
the wire which forms the coil wnth the poles of a battery. When 
thm excited this magnet exhibits certain peculiarities as compared 
with a common magnet. The object of the paper was to suggest 
explanations of these phenomena. 

Nov. 16. — Rev. y\rtiliiam Gaskell, vice-president, in the chair. 
— On an instrument for measuring the direct heat of the Sun, by 
Prof. Balfour Stewart, F. R.S, The instrument generally em- 
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ployed for giving the radiant energy of the sun’s rays acts upon 
the following principle : — In the first place the instrument is 
sheltered from the sun, but exposed to the clear sky, say for five 
minutes. Let the heat so lost be termed r. Secondly, the in- 
strument is turned to the sun for five minutes. Let the heat so 
gained be termed R. Thirdly, the instrument being now hotter 
than it was in the first operation, is turned once more so as to 
be exposed to the clear sky for five minutes while it is shielded 
from the sim. Let the heat so lost be termed r'. It thus 
appears that r denotes the heat lost by convection and radiation 
united, when the instrument, before being heated by the sun, is 
exposed for five minutes to the clear sky, while r' denotes the 
heat lost by these same two operations by a similar exposure 
after the instrument has been heated by the sun; and it is 
assumed that the heat lost from these two causes during the time 
when the instrument is being heated by the sun will be a mean 
between r and /, and hence that the whole effect of the sun’s 

ra}s will be in reality R + ^ Now although this assump- 

tion may in the average of a great number of experiments repre- 
sent the truth, yet in many individual cases it may be far from 
being true. It would therefore seem to be desirable to get rid of 
this uncertainty by constmcting an instrument in which we are 
sure that the causes of variability are not allowed to operate. 
These causes of variability I have attempted to get rid of in the 
following manner. With the help of hir. Jordan, mechanician 
at Owens College, the follow^ing instrument has been constructed. 
It consists of a large mercurial thermometer with its bulb in the 
middle of a cubical cast-iron chamber, this chamber being of 
such massive material that its temperature will remain sensibly 
constant for some time. The chamber with its thermometer has 



a motion in azimuth round a vertical axis A, and also a motion 
in altitude lound a horizontal axis B. A 3-inch lens C of I2 
inches focal length is attached by means of a rod to the cubical 
chamber, so as to move with it. The nature of this attachment 
will be seen in the figure. Thus the whole instrument may be 
easily moved into such a position that the lens, as well as the 
upper side of the chamber which is parallel to the plane of the 
lens, may face the sun, and an image of the sun be thrown 
through the hole D in the side of the chamber upon the ther- 
mometer bulb E. The stem of the thermometer protrudes from 
the chamber as in the figure. A screw S, somewhat larger in 
diameter than the bulb of the thermometer, is made use of to 
attach the thermometer to its enclosure, and a smaller screw S', 
pressing home upon india-rubber washers, enables the thermo- 
meter to be properly adjusted and kept tight when in adjust- 
ment. In the present instrument the internal diameter of the 
chamber is two inches, while the biilb of the thermometer is about 
I J inches in diameter. The scale of the thermometer is very 
open, more than an inch going to one degree. I have generally 
allowed the image of the sun given by the lens to heat the ther- 
mometer bulb for one minute, during which time an increase 
of temperature, not exceeding in any case two degrees, has 
been produced. As far as principle is concerned there appears 


to be no objection to the present instrument ; nevertheless it is 
open to a very serious practical objection. The scale being so 
very open, the stem comprehends only a few degrees ; fre- 
quently, therefore, the temperature is such that the extremity of 
the mercurial colu mn is either below or above the stem. Now 
the thermometer has a small upper chamber, and by means of a 
method of manipulation well known to those who work with 
thermometers, it is possible to add to or take away from the 
main body of mercury in the bulb, so as to keep the end of the 
mercurial column always in the stem. But experience has con- 
vinced me that for a thermometer with such a large bulb, fre- 
quent manipulation of this kind is not unattended with danger to 
the bulb. On this account the instrument in its present form is, I 
conceive, unsuited for steady work in an observatory from year 
to year. It is however possible, without any appreciable sacri- 
fice of the scientific principle of the instrument, to alter it in 
such a manner as to remedy this defect. Without altering the 
size of the bulb, I should propose for a permanent instrument a 
stem say eighteen inches long with a bore of such diameter that 
the stem should embrace a range of temperature between 20*^ Fahr, 
and 92° Fahr. Thus somewhat less than five degrees will go to 
the inch. The stem might be protected from the risk of accident 
by an appropriate shield. Let such a thermometer be heated for 
two minutes and the size of the lens be somewhat increased. In 
this case a rise of something like 5° Fahr. will be obtained, and 
this heating effect might very easily be estimated to one hun- 
dredth of lie whole, while the same thermometer would serve 
for all the temperatures likely to occur in these islands during 
the course of the year. I ought to add that a pasteboard cover, 
gilded on the outside, is made to surround the chamber, and also 
that between the lens and the chamber there is a pasteboard 
shield with a hole in it to permit the full rays from the lens to 
pass — the object of this shield being to prevent rays from the sun 
or sky from reaching the instrument. In such an instrument r, or 
the change takingplace in the thermometer before exposure to the 
sun, will in all probability completely disappear, wtule / will be 
extremely small. At any rate we may be quite certain that 

R +ilijr^will accurately represent the heating effect of the sun. 

We may probably suppose that in the same instrument the lens 
(which must always be kept clean) will always stop the same or 
nearly the same proportion of the solar rays. But the lens of 
one instrument may not stop the same proportion as that of 
another instrument. This, however, is no objection if it be 
borne in mind that the instrument is a differential one. In prac- 
tice there would be some standard instrument which would be 
retained at a central observatory, and all other instruments 
would, before being issued, be compared with it. It would be 
thus possible to compare together the indications of various in- 
struments working in different places, provided that these before 
i being issued had their co-efl 5 cients determined at the central 
observatory. — On a colorimetric method for determining small 
quantities of copper, by Thomas Camelley, F.C.S., Demon- 
strator in the Chemical Laboratory of Owens College, Com- 
municated by Prof. H. E. Roscoe, F,R.S. 

Berlin 

German Chemical Society, Nov. 22. — A. W. Hofmann, 
president, in the chair. — Y. Gomp-Besanez has discovered dia- 
static ferments, transforming fibrine and albumin into peptones 
in malt and in linseed and hemp-seed, proving thereby a hypo- 
thesis of Hooker and Darwin respecting the power of plants for 
dissolving starch, &c. (expressed ^in Darwin’s ** Insectivorous 
Plants,” p, 362). — F. S^omon, in a paper on the formation of 
anhydrides in diemical reactions, tries to explain why sulpho- 
carbonate of ethyl treated with methylate of potassium yields 
sulphocarbonate of methyl, while v£ 7 -sd sulphocaxbonate of 
methyl and ethylate of potassium yield sulphocarbonate of ethyl. 
He supposes that in these reactions CSO is set free and reacts on 
methylate or on ethylate of potassium.— H. Skraup described a 
product of the action of chlorine on ferricyanide of potassium, 
perhaps FeCygKa. — "L, Barth has obtain^ a ferrocyanide of 
tetramethylammonium (yellow crystals) by saturating fenocyacic 
acid with tetramethylammonium-hydrate. — L, Barth and C, 
Senhofer, in preparing disulphobenzolic add, have found th^ 
add to be, when prepared at a moderate temperature metadi- 
sulphobenzolic add, at a higher temperature paxadisiilphoben- 
zolic add ; the former yielding isophtalic, the latter terephthalic 
add ; both, however, by fusion with pota^ yidding resorcine. 
— C. Senhofer has prepared naphthalintdrasulphurous acid, 
CioH 4(S03H)4, by treating naphthalm with oil of vitriol and 
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plicsplioric anhydride. — O. Hausamann, by distillation of jS- 
naphtoate of calcium, Las obtained a ketone identical with the 
one that ;8-naphthoyl-chlonde and naphthahn yield by heating 
them with zinc. — C. Jaeger, by fusing nitrosophenoi with 
potash, has obtained azophenol, CgH4(OH)NNC6H4(OH), 
crystals of the constant naelting-point 214° — Robert Schiff 
has succeeded in producing nitroso-thymol, CiqHi 2(NO)OH, 
by treating thymol with nitrite of potassium and" sulphmic 
acid. Nitrosothymol yields nitrophenol when oxidised with 
ferricyanide of potassium. Nitrothymol has been transformed 
into amidothymol and' diazothymol by the ordinary methods. — 
O. Rembold, by treating ellagic acid (Ci^HgOg) with zinc 
powder at high temperatures, has obtained a new isomeride of 
anthracene, to which he gives the name ellagene (melting-point, 
88°, boiling-point, 252° ; its chin one insoluble in sulphite of 
ammonium, yielding itself no precipitate with picric acid). 
Ellagic acid boiled wdth potash yields a new acid (Ci^HgOg)? 
which, by sodium amalgam (?) and water, is transformed into the 
acid Ci4H4(j 07. — F. Schardinger described nitro -derivatives of 
ariihrafiavone. — A. Vogel showed absorption-bands of manganic, 
uranic, and chromic salts ; also absorption-bands of hydrate of 
cobalt, which, suspended in water, shows absorption-bands on 
D and between D and C. They appear also in the presence of 
nickel wiih great clearness. Sulphocyanate of iron shows an 
absorption-band between G and E. — A. Pinner, who from 1870 
up to the present time has studied the derivatives of W'hat he con- 
sidered croton- chloral, has now come to the conclusion that the 
greater part of his researches have been erroneous, in as far as 
all the compounds described by him contain two atoms of hy- 
drogen more than he has alleged. Thus what has been called 
crotonic chloial is really butyric clilorak Its derivative with 
hydrocyanic "acid is not trichloroangelic, but trichorovalerianic 
acid. Its product of "oxydation and subsequent reduction are 
not dilorocrotonic, but chlorobutyric acids. Potash does not 
produce a chloride CgHaCb, but ctdoride of allylene (QII^CU), 
which by sodium is not transformed into “a new hydrocarbon, 
of which he has lately talcen the trouble of giving a 
stiuctural formula, but into allylene, C3H4 !— W. "VVeith has 
prov^ the sulpho- ureas produced by the action of aniline on 
ethylic isosulphocyanide, and of ethylamine on phenylic isosul- 
phocyanide, to be identical. Oxi-ie of lead transforms them into 
an imide, C(NC2H5)(NCgH5) j and the action of aniline and of 
HCl NC also produce identical derivatives. 

Geneva 

Society of Physics and Natural History, Nov. 4. — 
Prof. Calladon published in 1872 (tome xxi. of the Memoirs of 
the Society) a paper on the effects of lightning on trees, &c. A 
case of a pyramidal poplar struck by lightning on August 4 last, 
near Rolle, in the Canton de Vaud, enabled him to verify some 
of his previous conclusions, and to add some new observations. 
The flash which stiuck this tree, situated ii metres from the 
shore of the Lake of Geneva, left perfectly intact the upper 
portion. At seven-eighths of its height commences the trace 
left by the lightning, in the form of a wound {plate) three to 
four centimetres in width, and from seven to eight centimetres 
in depth. This W'ound descends as far as the ground, turning 
round the trunk m the form of a screw, and describing four- 
fifths of the complete circumference of the tiee. Fragments of 
wood of various sizes were projected to distances as far as fifty 
metres. - Some are pierced by jagged holes, indicating a violent 
eruption of the electric fluid from the interior to the exterior, 
the track of the fluid having probably been in the layer which 
separates the alburnum from the old wood or duramen. The 
places where the emission of the fluid occurred are sometimes 
indicated by spots of a red colour, similar to the effect which 
might be produced on wood by the application of a hot iron. 
They correspond to a slight depression of the surface of the 
wood. ^ The wound pf the tree is turned from the shore of the 
lake, lightning^ striking more readily plants which grow near 
watercourse.s, visible or underground. 

Paris 

Academy of Sciences, Nov. 29, M. Fremy in the chair. 

The following papers were read -.—Theorems in which tliere is a 
condition of equality of two segments taken on normals and tan- 
gents of curves of any order and class, by M. Chasles.— Reply 
to notes of M. Duchartre and M. Violette, apropos of stripping 
off the leaves of beer, by M. Cl. Bernard. — Memoir on organic 
elements considered as electro -motors, by M. Becquerel. — Exa- 
niinationof apiece of wood petrified by subcarbonate of lime 


found at Bourbonne-les-Bains, in a Roman cesspool, by LI. 
Chevreul. This is regarded as confirming the author’s theory of 
petrefaction given in 1S66. — Mineralisation of organic debris^ 
vegetable and animal, in the thermal water of Bourbonne-les- 
Bains, by M. Daubree. — Thermal researches on phosphoric acid, 
by MM. Berthelot and Louguinine. — Atmospheric perturbations 
of the hot season of 1875 ; group of rains from 21st to 24th of 
June ; Flood of the Garonne, disasters at Toulouse, by M. Bel- 
grand. The floods of the Garonne since 1770 have always been in 
spring or early summer, and, almost without exception, the maxi- 
mum of rain and flood has been on the 23rd of June. — Reply to 
some objections raised by our recent communications on the use- 
ful effect of steam injectors, by M. Ledieu. — M. Daubree presented 
a flattened angular meteorite sent by Prof. Hinrichs, from Iowa. 
— On the coefficient of capillary flow, by M. Guerout. The flow 
is in a horizontal tube ; and in the case of alcohols the coefficients 
do not form a regular series ; they diminish for alcohols richer 
in carbon ; but bodies of similar composition and density often 
differ in fluidity. — On the composition of arable land in 
Auvergne ; importance of phosphoric acid for its fertility, 
by M. Truchot. — On a system of irrigation of meadows by means 
of rain-water, in mountainous and impermeable regions, by M. 
Le Play. — On the Meteorological Observatory of the Pic du Midi 
de Bigorre (Hautes-Pyrenees), by General de Nansouty. — On 
some indications of the existence of Edentata at the commence- 
ment of the miocene epoch, by M. Gaudry. —On the contraction 
produced by rupture of the battery current, in the case of uni- 
polar excitation of nerves, by M. Chauveau. The negative 
pole has but little aptitude to produce contraction at opening. 
Positive or negative, the opening contractions are distinguished 
for their brevity and equality. — On the poisonous principle in 
damaged maize, and its application in pathology and therapeutics, 
by M. Lombroso. The action is like that of strychnine. — On 
the earth-worms of the Philippine Islands, and of Cochin China, 
by M. Perrier. — Application of a theorem, complementary 
of the principle of correspondence, to determining, without 
calculation, the order of multiplicity of a point 0, which is 
a multiple point of a given geometrical place, by M. Saltel. • 
— On the discussion of equations of the first degree, by M. 
Rouchd — On the points of a curve or a surface, which satisfy 
a condition expressed by a differential equation or partial 
derivatives, by M. Halphen. — Crystallised sulphydrocar- 
buret, from the interior of a mass of meteoric iron, by Mr, 
Lawrence Smith, — On the nature of flame, according to Galen 
and Aristotle, by M. Calliburces. The experiment of the two 
candles, as proving that flame is a phenomenon produced by 
ignition of gas, is carried back to Aristotle.— On certain anato- 
mical details of Sareopfes scabiei and its numerous varieties, by 
M. Megnin. — On the musciiloid cilia of the common mussel, by 
M. Sabatier. These organs have aihnity with muscular tissue 
when they arc agglutinated, and with vibratile cilia when dis- 
sociated and isolated. 
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HAECKEHS HISTORY OF CREATION 

The History of Creation. From the German of Ernst 
Haeckel, Professor in the University of Jena; the 
translation revised by Prof. E. Ray Lankester, M.A., 
F.R.S., Fellow of Exeter College, Oxford. In two 
vols. crown 8vo, pp. 374,401 ; 15 lithographic plates, 
woodcuts, and genealogical tables. (London : King 
and Co., 1876.) 

AVING in a review of Prof. HaeckePs “An- 
thropogenic” (see Nature, vol. xi, pp. 4, 22) 
criticised both the manner and the substance of his 
popular lectures on Evolution, it is unnecessary to repeat 
what was then said. The “ Schdpfungsgeschichte" is 
the earlier work of the two; it deals more with the 
general question of the evolution of the Organic Kingdom 
and less with its special application to Man ; its tone is 
somewhat more moderate, and its statements and plates 
are less highly coloured. But the object and the style of 
both books are essentially the same, and they will be 
praised or condemned together. 

Even in the short time since the delivery of the present 
lectures several points have been established which neces- 
sitate a moditication of the views here expressed. The 
origin of the urino-genital organs has been proved in the 
classes as yet completely examined to be from the middle 
layer of the embryo ; the embr} ology of Amphioxys and 
of IMoliusca has been elucidated — by none more than 
by the editor of this translation ; the placental classifica- 
tion of Mammalia, never accepted by all zoologists, has 
been almost reduced to the same rank as Waterhouse 
and Owen’s cerebral system : the true nature of Lichens 
has been cleared up, and relations between Algae and 
Fungi have been established which disturb the roots of 
the genealogical tree on Plate V. Moreover, Dr. Dohrn's 
bold speculations lately published in his pamphlet “ Der 
Ursprung der Wirbcithiere und das Princip des Func- 
tionwcchsels,” have brought the question of degradation 
of many lower forms as well as of the genetic relations of 
Veitebrata into a new phase. It is remarkable how little 
the previously well-known instances of “degraded forms ” 
are considered in these lectures. Surely some of the 
numerous twigs of the fifth, sixth, and fourteenth plates 
might have been turned downwards. 

But whatever may be thought of the advantage of exhi- 
biting together established truths and more or less erro- 
neous speculations, in a dogmatic and controversial form, 
before an uncritical audience, there is no question of the 
value of these lectures to naturalists. They awaken 
thought, provoke criticism, and stimulate inquiry. 

Turning from the subject-matter to the translation, we 
must call it an exceedingly good one. No one who has 
not tried knows the difficulty of presenting a continuous 
work in a foreign language to an English reader so as to 
drop the idiom and yet retain its character. If a page of 
the body of the work be compared with Prof. Haeckel’s 
own preface — written in very good English, but as a 
foreigner writes — the reader will see at once how much 
he is indebted to the lady who, we are told, made the 
first draft, or to Mr. Lankester, who revised it. 

Vol. XIII.— No. 320 


The following passage is a fair specimen of the book 
“Of the twelve species of men distinguished in the 
following table [namely Papuan, Hottentot, Caffire, Negro, 
Australian, Malay, Mongolian, Arctic, American, Dra- 
vidan, Nubian, Mediterraneanese, beside hybrids], the four 
lower species are characterised by the woolly nature of 
the hair of their heads ; every hair is flattened like a 
tape, and thus its section is ovak These four species of 
woolly-haired men {Ulotricki) we may reduce into two 
groups, ^tuft-haired' and ‘fleecy-haired.’ The hair on 
the head of tuft-haired men {Lcphocomi), Papuans and 
Hottentots, grows in unequally divided tufts. The woolly 
hair of fleecy-haired men {Erzoconiz) on the other hand, 
in Caffres and Negroes, grows equally all over the skin 
of the head. All Uloirzchi^ or woolly-haired men, have 
slanting teeth, and long heads, and the colour of their 
skin, hair, and eyes, is always very dark. All are in- 
habitants of the Southern Hemisphere ; it is only in 
Africa that they come north of the equator. They are, 
on the whole, at a much lower stage of development, and 
more like apes than most of the Lissoirictii^ or straight- 
haired men. The Ulotricki are incapable of a true inner 
culture and of a higher mental development, even under 
the favourable conditions of adaptation now offered to 
them in the United States of North America. No woolly- 
haired nation has ever had an important history. 

“ In the eight higher races of men which we comprise 
as straight-haired {Lissotrichi), the hair of the head is 
never actually woolly, although it is very much frizzled in 
some individuals. Every separate hair is cylindrical (not 
like a tape), and hence its section is circular (not oval), 

“The eight races of Ltssotrichi may likewise be 
divided into two groups — stiff-haired and curly-haired. 
Stiff-haired men {Euthycomi)^ the hair of whose heads is 
quite smooth and straight, and not frizzled, include Aus- 
tralians, Malays, IMongolians, Arctic tribes, and Americans. 
Curly-haired men, on the other hand, the hair of whose 
heads is more or less curly, and in whom the beard is 
more developed than in ail other species, include the 
Dravidas, Nubians, and Mediterranean races/’ 

The Caucasian, or to adopt Fr. IMuller’s less recognised 
name, the Mediterranean race, is divided into four sub- 
raccs by the aid of language : these are (1) the Caucasians 
proper of Georgia and the surrounding mountainous 
district ; (2) the Basques ; (3) the Semitic nations, in- 
cluding not only the Arabs and Jews {Eusemitts)^ but 
also the Hamitic or “ DysEemitic” Egyptians and Ber- 
bers, with some other A ricah tribes ; (4) ihe great 
Indo-Germanic or Ar^an race, including I ndo- Persians, 
Greeks, Italians and Kells, Sclavonians and Teutons. 
The following passage concludes the chapter 

“The third and most important main branch of 
primaeval Malays, the curly-haired races or Euplocomi^ 
have probably left in the Dravidas of Hindostan and. 
Ceylon that species of man which differs least from the 
common primary form of the Euplocomi. The principal 
portion of the latter, namely, the Mediterranean species, 
migrated from their primaeval home (Hindostan ?} west- 
wards, and peopled the shores of the Mediterranean, 
South-Western Asia, North Africa, and Europe. The 
Nubians in the north-east of Africa must perhaps be re- 
garded as an offshoot of the primaeval Semitic tribes who 
migrated far across Central Africa almost to the western 
shores. ' * ' 

“The various branches of the Indo-Germaiyc 
have deviated furthest from the common primarir form of 
ape-like men. During classic antiquity and the middle 
ages, the Romanic branch (the Graeco-Italo-Ketfic group), 
one of the two main branches of ,tfae Indo^Germanic 
species, outstripped all other branches ip the career of 
civilisation ; but at present the saihe'p^itlon is occupied 
by the Germanic. Its chisel r^resentatives are the 
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English and Germans, who are in the present age laying 
the foundation for a new period of higher mental deve- 1 
lopment in the recognition and completion of the theory ! 
of descent. The recognition of the theory of develop- ! 
ment and the monistic philosophy based upon it, forms | 
the best criterion for the degree of man's mental deve- i 
lopment.*' ; 

A noteworthy feature in the -present translation's the j 
attempt Mr. Lankester has made to use English equiva- i 
lents for the technical terms of anatomy and zoology. 
The facility with which Prof. Haeckel invents terms, and 
the habitual use in German of vernacular phrases in 
scientific writing, made this a good opportunity for trying 
an experiment which the translator has before now recom- 
mended. The result shows great ingenuity and good 
judgment, and is probably as successful as the conditions 
of the attempt allow. 

It wuH be generally admitted that the English language 
is incomparably richer and more flexible than the French, 
while it lacks the precision and neatness which with ordi- 
nary French writers is apt to become too mechanical and 
unifonn, but in the hands of a master produces the most 
perfect instrument for scientific exposition. On the other 
hand, German is far more cumbersome and undisciplined 
than English, but has a slovenly ease, a picturesque force 
and a power of adaptation and word-making, which re- 
minds one of our own language in the first half of the 
seventeenth century. 

A French scientific writer cannot make a new term or 
form a compound in his own language, but must con- 
struct a Greek compound (often ill-formed), and even 
this must be modified so as to assimilate it to French 
pronunciation. And comparing the style of Bichat and 
of Cuvier with that of contemporary writers, we see that 
the stifihess and severity of the language has increased 
during the present centur}^ Germans, on the other hand, 
can invent compounds without limit in number or in 
length, and can introduce foreign terms as they arej 
wanted, even declining them in accordance with the Ger- j 
man prepositions against which they are thrown. j 

The English language has much less power of forming | 
compounds, though poets like Tennyson and Morris ■ 
show us how flexible it becomes in powerful hands ; but j 
it has a remarkable capacity for assimilating foreign 1 
words. The unequalled richness of the language chiefly j 
depends on its having so many synonyms, and diis again | 
on its composite character. The choice of words like 
friendship, amity ; righteous, just ^ begin, commence ; 
wax, increase ; w^eariness, fatigue ; spue, vomit \ raise, 
erect ; fruitful, fertile, gives peculiar accuracy, character, 
and delicacy to modern English. 

If purely English w’ords were to be generally adopted 
in science, we should, in the first place, be obliged to j 
shock modem decorum in a way that would be practically j 
impossible. Germans still write of Kothentkcrungy IVok | 
htsfor^aney AJierbildting j but such plainness of speech j 
would be intolerable in English. Even such words as i 


English terminology is not scientific ” can only mean 
that it is not scientifically accurate. To make it so would 
injure it for every other purpose. 

Surely it is better to speak of the opliidia}i character of 
a vertebra than to call it serpentine ” or “ snake-like." 
The first -word refers to the anatomical distinctions of the 
class Ophidia, the second to the peculiar, lateral, wriggling 
locomotion of these animals, and the last to their sup- 
posed mental characteristics. In the same way avimi is a 
better scientific term than “ bird-like," * 7nammalian than 
" beastly," piscine than “ fishy ; " because those are at 
once recognised as referring to the technical characters 
of the classes Aves, Mammalia, and Pisces respectively, 
while these suggest far more vividly the special peculiari- 
ties which common observation associates with them. 

It must however be admitted that a vernacular synonym 
is often of value. It brings an un obvious fact vividly 
and clearly before one. Thus the phrases, “a fox is 
a kind of dog/ “ a tiger is only a large cat,” ‘‘ the sword- 
fish is a sort of mackerel,” are certainly more easily re- 
membered than corresponding statements in scientific ” 
language. 

The simplicity and directness of idiomatic English is 
often an advantage as a matter of style. 

For teaching botany to children, and generally for 
explaining scientific facts to persons unfamiliar with 
technical names, it is often desirable to use vernacular 
terms, either to avoid disgusting them with hard words to 
begin with, or to fix the attention on facts rather than 
names and prevent the learner supposing that he has 
made a step in knowledge when he has learned to call 
hardness impenetrability, or a buttercup Ranunculus. 

Lastly, for the probably increasing number of persons 
who study science without having learnt Greek, it is of 
great importance that even when using technical names 
they shall know the English synonym as a kind of ready 
translation. \Vhen everyone wrote in Latin many terms 
w’hich are now become technical were simply descriptive. 
Thus “ the passage from the third to the fourth ventricle 
of the brain” was certainly never meant to be a proper 
name, nor was “the waterpipe of Sylvius : ” but now when 
“iter,” “ aqueduct,” “tympanum,” “ cilium,” have become 
restricted to single objects, it is well that their meaning 
should be readily apprehended by the use of appropriate 
English sjmonyms. At all events the attempt was worth 

making, and we will conclude this notice by giving a list 
of some of the synonyms used by Mr. Lankester. 

Cotyledon = Seed-lobe or germ-leaf. 

Nucleus = Kernel 

Nucleolus = Kernel-speck. 

Cytod (surely this should he cythode). 

Catallacta = Flimmer balls. 

LabyrinLthulese = Tram weavers. 

Diatomacere = Flintcells. 

Rhizopoda = Raystreamers or Roolfeet. 

= Tangles or waterweeds. 

Labiate = Lipblossoms. 

Gamopetalse = Bell-flowers. 


sweat, spue, spit are much better kept for rhetoric and 
poetry^ than used as physiological terms. 

^Moreover, our purely English names are too popular to i 
be tied down to technical definition. The word “ worm,” i 
for instance, applied by Milton to the serpent, and uni- ' 
vers^y to the larva of diptera, can never be limited to 
correspond witli the class Termes. The objection that 


Ctenophora = Combjellies. 

Lameliibranchiata = Mussels. 

Gasteropoda = Snails 

Crustacea = CrabfisL 

word " unbirdly" occurs> Cowley’s fine Ode on 

** Even to the universal tj’raat love 
You homage pay but once a year. 

None so degenerous and unhirdly prove 
As his perpetual yoke to bear.'' 
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Sagitta — Arrowworm, 

Tunicata = Sea-sacs, including sea-squirts {Pkal- 

iiisuz), and sea-barrels {Saljfa). 
ChitonidcB = Beetle-snails. 

Tetrabranchiaia = Chamber-poulps. 

Pycnogonida = Nobody-crabs. 

Artbropoda = Insects. 

Insecta = Flies. 

Phocidce = Sea-dogs. 

Sirenia ■= Sea-cows. (This order is allowed to 

remain in unnatural alliance with 
Cetacea.) 

We have noticed a few verbal errors, such as cetae ” 
for “ cete,” “ coecum ” for “ caecum,” two misprints on 
p. 308, and an unlucky form of the name of an African 
tribe on p. 330. 

The plates are excellently reproduced, and the print, 
paper and index show the care with which these two 
volumes have been prepared, P. H. P. S. 

BURTON^S GORILLA LA.WD AND THE CONGO 
Two Trips to Goj'illa Land and the Cataracts of the 
Congo, By Richard F. Burton, Two vols. (London : 
Sampson Low and Co., 1876.) 

T he journeys here recorded were made so long ago as 
1862 and 1863. Since that time Capt. Burton has 
not been idle ; between exploring and publishing the 
results of his explorations he has sufficient excuse for 
ha\dng kept from the public for so long the narrative of 
his trips to the Gaboon and the Congo. Moreover, as he 
says himself, Africa moves so slowly, that ten years 
makes scarcely any appreciable change on a locality. 
The publication of the work at the present time is oppor- 
tune, as public attention is being directed to the region 
with w’hich it is concerned ; the German African Society 
have taken up the Congo district as a point dc depart for 
the interior, and although the expedition sent out has not 
been so successful as might be wished, still Dr. Pogge 
and Dr. LasauLx, according to the latest news, are en- 
deavouring to push inwards from Loanda. There have 
been several explorers on the same ground since Capt 
Burton visited it twelve years ago, and there have been 
many previous explorers — the stretch of coast included in 
the two narratives contains some of the earliest Portuguese 
settlements ; but as was shown in his recently-published 
book on Iceland, this widely experienced traveller and 
keen observer can shed new and unexpected light 
even on the most frequently trodden paths. The present 
work will he found a substantial contribution to our 
knowledge of the Gaboon and Congo districts, especially 
in the matters of geography, topography, and people. 

Capt. Burton^s visit to the Gaboon extended over only a 
few -weeks in March and April 1862, but during’that time, 
his first volume shows, he managed to see and to learn 
much. He is nothing if not unflinchingly true to his 
opinions, and these, as usual, he expresses freely and 
without respect of persons throughout the two volumes. 
He gives rather an unpleasant picture of the character 
and condition of the French trading establishments on 
the Gaboon, and indeed has not much praise to bestow 
on any of the establishments, French, Portuguese, or 
English, which he has occasion to mention in his work. 
Capt Burton’s chief object in visiting the Gaboon was to 
obtain some specimens of Gorilla, and, if possible, get a 


young one alive. He did not, however, get a shot at one 
during all the time of his visit ; but a fine specimen wa« 
sent him by a native before he left, which, in a sadly 
deteriorated condition, now rests in the British IMuseum. 

The traveller made a trip in pursuit of “ our big 
brother,” as he calls the animal, to the south side of the 
river, and gives some ver>' graphic pictures of the de- 
graded natives who inhabit the many \nllages ot the 
district. His remarks on the customs of the people, the 
Mpongwe, as they aie called, especially their marriage 
and religious customs, are" extremely interesting. This 
chapter is interspersed with many shrewd philosophical 
remarks, in Capt. Burton’s well-known style, on human 
customs generally, and shovrs extensive knowledge de- 
rived both from reading and experience. What he says 
upon the curious resemblance between certain customs 
among the ISIpongwe and other West-Coast tribes, and 
the religious rites of the Jews, seems to us of real value- 
He also refers to what has been done to obtain a know- 
ledge of the language of these people. His lively 
description of the troubles he had with the slippery and 
lazy natives in seeking the Gorilla will be found very 
amusing. With reference to the habits of the Gorilla, 
Burton substantially confirms the statements of Du Chaillu, 
though in some few points the matter-of-fact Englishman 
shows that the Frenchman had given way to exaggera- 
tion ; eg.^ in the matter of the elaborately-constructed 
canopied nest or hut, Capt. Burton thinks Du Chaillu must 
have been deceived by some vagary of nature. The 
natives ridiculed the idea, and all that Capt. Burton saw 
were heaps of dried sticks built in forks of trees, and 
which a schoolboy might have taken for birds’ nests. 
One entire chapter is devoted to “ Ivlr., Mrs., and Master 
Gorilla,” in w'hich are discussed the results of his own and 
of other observations. It includes a historical account of 
references to the Gorilla, from Hanno the Carthaginian, 
downvrards ; the geographical limits of the animal ar« 
pointed out, as well as the modifications which ought to 
be made in Du Chaillu’s account. 

Capt. Burton made a trip down the coast for a few 
miles and another up the river to the Fan (Fa« he 
spells it, to indicate that the n is strongly nasalized 
cannibals ; but the existence of cannibalism, in the 
ordinary sense of the term, seems doubtful. They do 
roast and eat portions of their enemies slain in battle, 
but this evidently is regarded as a quasi-religious rite. 
As might be expected, Capt, Burton indulges in a brief 
dissertation on anthropophagy in general, bringing to 
bear upon it much knowledge of the customs of peoples 
in various parts of the world. With regard to the Fans, 
Du Chaillu’s account led him to expect to see a large- 
limbed, black-skinned, ferocious-looking race, with huge 
niustachios and plaited beards, A finely-made, light- 
coloured people, of regular features and decidedly mild 
aspect, met my sight.” On the whole, the Fans seem to be 
a very fair specimen of savage man. Capt, Burton gives 
details concerning the various tribes at the head and , to 
the east of the Gaboon, about whom little or nothing is 
as yet known, and points out the suitability of the river as 
a point de depart for exploration in Inner Africa, One 
chapter is devoted to the geography of the Gaboon region. 
On the voyage back Capt. Burton Cbaisco Island in - 

the bay of that name, about and the missionaries 
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upoa it lie gives some interesting details. A good map 
of the coast districts for two degrees on each side of the 
equator accompanies the first volume. 

' The second volume refers to a visit made in July- 
September, 1S63, to the Congo and the Portuguese 
settlements on the adjoining coast. Concerning these 
settlements many valuable and curious facts are given 
throughout the volume, both historical and as the result 
of the travelleris own observation at the colony of Loanda. 
Capt. Burton notes a considerable improvement in the 
morals and manners of the settlers as compared with 
previous accounts. The picture of the English establish- 1 
ments at Loango is not a very bright one. He paid a ■ 
visit to Calumbo on the Cuanza or Ouanza river, and 
mentally noted an exploration eastwards which he pur- 


posed to make in the future, but which he is glad to see 
has been taken up by Capt. von Homeyer. Ambriz to 
the north of Loanda was visited, and a short trip inland 
was made, during which, of course, many notes are made 
on the character and customs of the people. Ambriz has 
recently come to the front in connection with the German 
African expedition. 

The chief interest of the second volume is connected 
with the Congo river, up which Burton journeyed as far as 
the Yellala, or rapids, which he calculates to be between 
1 16 and 1 17 miles from the mouth, the total fall in that 
distance being 39^ feet, of which 195 occurs between 
the Yellala and Boma, miles. From the Great Rapids 
to the Viri or lowest rapids, a distance of five miles, the 
* fall is 100 feet. Some important facts are given as 



The Yellala (rapids) of the Congo River. 


to the character of the Congo mouth and the changes 
which are constantly taking place, which must even 
yet be of value to chart constructors. Considerable 
details are also given concerning the delta or series of 
islands at the mouth of the Congo, and a chapter is 
devoted to the explorations of previous travellers. An 
amusing account is given of his interview with the 
native king at Banza Chisalla, a few miles above 
Boma, and in this connection an attempt is made to 
account for the fondness for what seems to us a most 
rkhculous dress on the part of African and other 
saarage potentates. The author gives a minute and 
grap^ description of the river and its many reaches 


between Boma and the rapids ; the scenery on the banks 
is often quite Rhine-like in its character. The river 
itself Capt. Burton regards as one of the noblest in the 
world. With a valley area of 800,000 square miles, it has 
a yearly mean volume of 2,500,000 cubic feet per second, 
nearly four times that of the Mississippi, which has a 
very much larger drainage area. In this connection some 
interesting data are introduced concerning the four great 
African arteries, the Nile, the Niger, the Zambeze, and 
the Congo or Nzadi, as Capt. Burton makes the true 
native name to be. In the chapter, “Notes on the Congo 
River,” which contains the summary of the explorations 
of previous travellers, Capt. Burton discusses the probable 
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connection of the Congo with the water system of Central ] extent its natural history and meteorology. Like all 


Africa. This chapter altogether is one of the most 
valuable in the book. 

On his way to the rapids he was detained for some 
time at the village B3nza TCokki, near one of the 
upper reaches of the river, ar'd of course took the 
opportunity of studying the -"ecple, v.ho seem to have 
been but little affected by the labours of the Portu- 
guese missionaries who lived among them for so many 
generations. The district Burton describes as a perfect 
paradise, the country lovely, and the climate all that can 
be desired. Very full details are given as to the %vays of 
life of the people, their various customs, their supersti- 
tions, their language, &:c. After the usual vexatious 
delays, Capt. Burton was able at last to set out on 
Sept. 16 for the cataracts of the Congo. These and 
their surroundings, the character of the country on the 
river banks and of the people dwelling near, are de- 
scribed in his usual graphic style, and with consider- 



Fetish boy (Congo district), showing dress during the novitbtc at puberty. 

able minuteness. He had hoped to be able to push on as 
far as Nsundi, upwards of 100 miles beyond the Yellala, 
but the diffScuities thrown in his way by the chiefs on 
whose expensive favour he was dependent, compelled 
him to return. In a chapter on The Slaver and the 
Missionary on the Congo River,” he records opinions 
which are well deserving the attention of all 'who not 
only wish well to the native African, but who desire that 
the best means be taken for developing the immense 
resources of that continent, and of tropical countries 
generallj". He concludes with the hope that the great 
Nzadi, one of the noblest and still the least known of the 
four principal African arteries, will no longer be permitted 
to flow through the White Blot, a region unexplored and 
blank to geography as at the time of its creation, and that 
my labours may contribute something, however small, to 
clear the way for the more fortunate explorer.” There 
can be no doubt that his labours, short as his time was, 
have added materially to our kno'wdedge of the region 
visited, and his work must henceforth be regarded as one 
of the chief authorities, not only on the river and its 
geography, but on its people, and to a considerable 


Capt. Burton's narratives, it is complete and comprehen- 
sive, and includes far more than the mere title would lead 
us to expect ; it cannot fail to greatly interest and instruct 
every intelligent reader. 

An excellent chart of the river from the sea to the rapids 
accompanies the second volume, and the illustrations to 
both volumes add to its value and interest. Appended 
are some meteorological data, a list of plants collected in 
the Congo, at Dahome, and the island of Annabom, and 
a list of heights of stations on the Congo computed from 
obsen."ations made by Capt. Burton. 

THE GERMAN NORTH SEA COMMISSION 

J ahrisbfrzcht der Commission zur wissenschaftlichen 
UziUrstichung der deutsclien Meere i?i Kiel fur die 
Jahre 1872, 1S73. Im Auftrage des Kdniglich Preus- 
sischen Ministeriums fiir die landwirthschaftlichen 
Angelegenheiten, herausgegeben von Dr. H. A. Meyer, 
Dr. K. Mobius, Dr. G. Karsten, Dr. V. Hensen, Dr, C. 
Kupffer. I Abtheilung. (Berlin, 1875.) 

T he Prussian Minister of Agriculture has just pub- 
lished Part 1. of the Report of the Commission 
appointed to inquire into the scientific conditions of the 
German Ocean at Kiel (for the years 1S72, 1873). This 
Report forms a very important document, filling a small 
folio volume of 170 pages, with 12 plates and a chart. 
The editors are Drs. H. A. Meyer, K. INIdbius, G. Karsten, 
V. Hensen, and C. Kupffer. The Report on the currents, 
temperature, and specific gravity of the sea- water, based 
on 255 observations made from July 21 to Sept. 9, 1872, 
is by Dr. H. A. Meyer, and to it there is appended a 
memoir On the Air in Sea-water,” by Prof. Dr. Oscar 
Jacobsen. The marine flora of the district is reported 
on by Drs. Magnus and Schmidt. The only Phanero- 
gams met with were Zostera ?narina and Z. nazia^ and 
Fotafnogetozi pectmatus. Of Algse, excluding the Diatoms, 
1 16 species are recorded. Of these, Callitkamnion mem- 
branaceum and Ckytzddium imnefaczens are described by 
Dr. Magnus as new species ; the former was found 
growing over the stems of Serhihma abi^tina, between 
Sprogoe and Corscer, in from twenty to thirty fathoms, 
the latter protruding from the cells of Ceram/um flabel- 
ligeriu?i s these new species are well illustrated in two 
plates. The presence of claspers is noticed in PlocAmium 
ccccineumr intertwining between Annelid tubes. Hilde- 
brandtia rosea^ Kiitz., is held to be quite a distinct form 
from H. rubra^ Meneg., though by Harvey it and H. 
sangzdnea^ Kiitz., 'were all regarded as one and the same 
thing. Hapalidium confez'vicola^ Kiitz., is recorded, but 
nothing added to clear up our ignorance of this curious 
little alga. Bo?ineviaiso?iia asparagoides^ Ag., was found 
bearing both Conceptacles and Antheridia on the same 
stem. Myrionema orbicidare^ J. Ag., is the name given 
with much doubt to a form found very common on the 
sea-grass. The plant is not figured, but appears to.difffer 
from any known species of Myrionema : if proved to be 
generically distinct, the author proposes the name Asco- 
cylus for a genus to receive it. Chyiridium ihniefaciens 
is described as a new species, growing ohr- the root-hairs 
and stem-cells of Ceramium fia^IH^erum^ taken near 
Edinburgh. In the descripti^ of this species and in the 
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detaiis given about Ch. piuniiiLcy Cohn, the interesting 
(Question turns up as to what these Chytridia really are. 
Magnus treats them as a family of Algfe ; Henfrey always, 
we believe, regarded them rather as the products of 
diseased protoplasm, if not modifications of the antheri- 
'dial structures of some of the Confervoids. Their appa- 
rently common occurrence on Floride^ as well as on 
Confervoids, ought to enable this question to be definitely 
answered. Magnus is satisfied that the so-called Anthe- 
ridea of CalUtka7nnion dispar figured by Hanley in Tab. 
227 of the “ Phycologia Australica,” are only Chytridia ; 
certainly the figures represent a very antheridium-like 
structure, and the original dried specimen from which 
the figure was drawn is marked “fruit of an abnormal 
character,” and on examination proves rather to favour 
IMagnus’s view- 

Aigelogists, especially those engaged with the descrip- 
tion of marine Algae, have been rather neglectful of 
describing the minute details to be met wdth in the struc- 
ture of the cells of Algse. Tne arrangement of the cells, 
jr, is necessarily studied, as on it the classification 
of the group depends ; but the appearance and arrange- 
ment of the cell-contents will, w’e think, prove to be of as 
much importance in the investigation of the marine Algae 
as it has proved to be in that of the unicellular fresh- 
water forms. 

Adolf Schmidt, of Aschersleben, describes the Dia- 
tomaceae met wdth ; there are three plates representing 
134. forms or portions thereof. These are apparently pho- 
tographs from drawings of the author. 

The zoological results are given in eleven memoirs, 
with eight plates. 

F. E. Schulze describes the Rhizopods and Ccelen- 
teraia ; O. Schmidt the Sponges ; K. Mdbius and 
Biitschli the Echinoderms ; K. IMobius the Vermes and 
Copepods ; Kirchenpauer is to describe the Bryozoa, C. 
Kupffer the Tunicata, Metzger and H. A. IMeyer the IVIoi- 
lusca, Metzger the Crustacea, and Mdbius and Heincke 
the Fishes. 

A long list of Foraminifera is given. H. B. Brady^s 
papers on the synonymy of this group do not appear to 
have been consulted ; an apparently new species of 
Gromia, about' 8mm. in length, is described and figured. 
Some minute and doubtful-looking forms are described 
and figured as Psarnmospiiwra fiisca^ n. g, et sp., Sioriho- 
sphccra aihida^ n. g. et sp., and Asierodiscus arenaceus 
n. g. et sp. 

Several new genera" and species of Sponges are de- 
scribed and figured by O. Schmidt. 

Among the Ccelenterates a new species of Aglaophenia 
{A. modii) is figured and described, and Kophobdemno?i 
Leiukariii is figured from a perfectly fresh specimen. 

No very rare species among the Echinoderms is cata- 
logued, and some common forms are absent. 

Of the Vermes, seventy-six species o' Annelida, fourteen 
of Turbellarea^fiveofGephyrea, two of Chmtognatha, and 
one Leech are enumerated. Although some of the species 
were collected off the very shores cf Scotland, yet 
Macintosh's works on the British Nemertians seem to have 
been overlooked in the determination of the species. A 
mmarkable new form near Phascoiosoma is described as 
Crf^l&phrism niiens. Almost the whole body is thickly 
I colourless shining scales. The scales are 


somewhat wedge-shaped, with the narrow edge imbedded 
in the skin. This new species was dredged off the Silver 
Pit on the edge of the Dogger Bank. Further investiga- 
tion may cause this species to be relegated to the Echino- 
derms. Three new species of worms are described. 

The Second Pai-t, containing the remaining orders, has 
just been published, and shall be reviewed in a second 
notice. To the British naturalists these Reports will be 
most valuable, but their form of publication may cause 
them to be easily overlooked ; we have therefore noticed 
them somewhat in detail. E. P. W. 


OUP BOOK SHELF 

The Ongi}i of the Su/is Heat and the Chemical Constitu- 
iion of the Matter of his System, (Troy, N.V., 1S75.) 

The authoris name does not appear on the title-page of 
this pamphlet, so that it was not till we had inflicted our- 
selves with its contents that we discovered at the end the 
signature William Coutie. The author, judging from the 
present production, is referable to that class of visionary 
speculators -which includes among its numbers circle, 
squarers, seekers for perpetual motion, and those who 
perform w^hat we may call arithmetical juggles with the 
atomic weights of the chemical elements. First comes a 
preface containing an extract from Priestle/s narrative of 
the discover)" of oxygen to which we shall again refer ; 

, after which follows a page headed “ From the Acid Rela- 
; tions of the Elements” 1871, from which we select the 
' twm first paragraphs : — “ I have now examined all the 
well-knowm elements with so much care that I cannot 
believe any general mistake possible, and find they are 
all compounds of hydrogen and three others whose 
weights are exact multiples of the weight of hydrogen. 
It is probable, therefore, they are all hydrogen ; but 
before saying more I would request the aid of your 
skill in proving the above by experiment or the favour 
of your remarks so that I may correct errors or make 
the subject more clear or complete." We now lay 
before our readers the state in which Mr. Coutie leaves 
the question of the origin of the sun’s heat. After 
demonstrating to his own satisfaction that none of the 
existing hypotheses are sufficient to account for this 
supply of heat, the author makes a series of statements 
leading up to the following conclusion, which must be 
allowed to speak for itself “ As the energy of the earth 
in its orbit is 26,900 miles, and the reversing force of 
gravity in a year is four times greater, or 107,600 miles, 
and the energy required to melt ice 142^'’ X 772 feet 
= 20 miles, the reversing of its motion by gravity, if con- 
verted into heat, would melt the weight of itself of ice 
5,380 times a year, and would melt a mass of ice equal to 
the mass of the sun in 60 years, or in the same time the 
whole known heat of the sun would. But if the sun’s 
heat is the direct result of this action, the total heat of 
the sun ought not to be the equivalent of the reversed 
energy of the earth, but ought to be the equivalent of the 
vvhole system ; but it is the equivalent of the earth’s 
energy in orbit. We have therefore found what we 
sought for, and, as usual in such cases, it is not as we 
expected, and if we had hit it exactly, w^e would have 
found ourselves as far as ever from the end of that chain 
which stretches across infinity. We therefore withdraw 
our surmises and leave it as it is to the labours of others." 
The next section treats of “ the nature and relations of 
the chemical elements," the research (?) which has led 
to the results announced having been undertaken be- 
cause the atmosphere of the earth mainly consisting 
of nitrogen the author determined to find out wh5 
nitrogen was “ with a view of finding the process by which 
the system is formed." It is probably out of respect for 
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his reader's feelings that the author does not at once 
disclose the astounding discovery which is to revolutionise 
chemical science, but leads the imagination gently up to 
it — first informing us that he has spent his life in trying 
to practise the precepts of Newton and Watt— then in- 
dulging in a series of disparaging remarks on modern 
chemical theory, which remarks we may state en passant ^ 
perfectly bristle with mis-statements. The discovery which 
w^e are now approaching is, we are told, the result of an 
attempt to apply mechanical principles to chemistry — ■ 
then the author lets us into a trait of his personal cha- 
racter, after which comes the denouement Here it is : 
‘‘Wnat I claim is the discovery of an element whose 
weight is 5 ; it combines directly with nitrogen, and 
forms fluorine, chlorine, bromine, and iodine ; with carbon, 
and forms oxygen and siliicon {sici ) ; and wuth hydrogen 
and forms sulphur and lithium." This extraordinary and 
pantogenic element “ is best described as being the oppo- 
site of hydrogen," which “opposition constitutes its 
energy, and this energy constitutes, or rather will consti- 
tute the science of chemistry. Its combinations, direct 
and indirect, with hydrogen, carbon, and nitrogen, 
form all the other elements except phosphorus." In 
the new chemistry potassium is “ ammonia acid," 
sodium, “'ammonium acid,” lithium, and sulphur, 
“hydrogen acids,” iS:c. We find no evidence in the 
pamphlet of the method employed in discovering the 
new element — before listening to hlr. Coutie's vague spe- 
culations, chemists will be justified in calling upon him to 
produce his Panto^en^ and describe its properties — at 
present it exists only on paper. We may appropriately 
conclude this notice with a quotation from Priestley, 
printed by the author in the preface to the present 
rhapsody. “ For my own part I will frankly acknowledge 
that at the commencement of the experiments recited in 
this section, I was so far from having formed any hypo- 
thesis that led to the discoveries I made in pursuing them, 
that they w’ould have appeared very improbable to me 
had I been told of them.” Mr. Coutie lays this missile so 
very temptingly within our reach, that we may be excused 
for throwing it at his very fragile fabric. 

The author’s language does not properly fall into our 
province, but enough has been quoted to give our readers 
a fair specimen of its quality ; — of Mr. Coutie's science no 
further criticism is necessary. K. M. 


LETTERS TO THE EDITOR 

[ 77 :€ Editor does not hold himself responsible for opinions expressed 
by his correspondents* Neither can he undertake to return.^ 
or to correspond with the writers of rejected manusenpis* 
No notice is taken of anonymous communications f\ 

Theophrastus versus Millington 

In a letter in Nature, yoI. xiii. pp. 85, 86, Mr. Bennett 
appears to contend — 

1. That if the credit of suggesting the true function of the 
stamens of flowering plants is to be attributed to either, it 
belongs to Grew rather than to ^Millington. 

2. But that even the views of the former were not materially 
in advance of those of Theophrastus. 

First, as to a bibliographical matter, Mr, Bennett speaks of a 
second edition of Grew’s book. There is no such thing. The 

Anatomy of Plants,” 16S2, contains four books ,* the first of 
these was published in 1671, the second in 1673, the third in 
1675. The fourth book, not published till 16S2, contains the 
celebrated passage on the sexuality of plants. This was read 
before the Royal Society, Oct. 26 [Nov. 9], 1676. 

Turning to p. 172, we find Chap. V. “Of the Use of the 
Attire ” (stamens). 

In § i he alludes to the “ Secundary use.” This (book i, 
p. 39) he explains to be the provision of food for animals. 

“We must not think that God Almighty hath left any of the 
whole Family of his Creatures unprovided for ; but as the Great 
Master, some where or other carveth. out to all ; and that for a 
great number of these little Folk, He hath stored up j their 


peculim provisions in the Attires of Flowers ; each Flower thus 
becoming their Lodging and their Dining-Room both in one.” 

Having given this proper recognidon to the pious teleology of 
the time, he proceeds to remark in § 2 that “ the Prima”y and 
chief Use of the Attire is such as hath respect to the Plant it 
self.’’ He infers this ver}’- conclusively from the constant occur- 
rence of stamens, even when the more conspicuous parts of the 
flower are wanting. 

Then in the § 3 he tells us how Sir Thomas Millington s;ave 
him the clue — 

“ In discourse hereof [not as Mr. Bennett puts it, but on the 
nature of the Primary use of the Attire] Vvdth our Learned Savi- 
lian Professor, Sir Thomas Millington, he told me he conceived. 
That the Attire doth serve as the male, for the Generation of 
the seed,” 

In § 4 he proceeds : “I immediately reply ’d, ' That I was of 
the same opinion f and gave him some reasons for it, and an- 
swered some objections, which might oppose them.” 

Surely it is hardly necessary to comment on this charming 
little histoiy. Grew gets the hint of the true solution from his 
friend, immediately perceives its importance, and eagerly pro- 
ceeds to apply it to facts and to explain away apparent difnculties 
in accepting it. Surely scientific historians can hardly set aside 
Grew’s own modest pleasure in attributing the discovery to Mil- 
lington. 

Next, hovrever, we are told it is no discovery at all. It will 
be sufficient, in answer to this, to quote from p. 172 a few lines, 
omitting unnecessary analogies. 

“ The Globulets [pollen grains] and other small particles . . , 
in the Thecm [anther-cells] are as the vegetable sperm’ which 
. . . falls douTi upon the seed-case [ovary] or womb, and so 
touches it with a prolifick virtue.” 

To say that Theophrastus in the fourth century B.C. possesied 
all the detailed information necessar}’ to come so near the truth 
as Grew did in this statement, shows a wanton disregard for 
facts which it is sad to contemplate even though it be a momen- 
tary lapsus in the case of Mr. Bennett. 

As to attributing all the credit in the matter to Camerarius, I 
cannot do better than appeal to an authority of which no one 
can question the impartiality. 

Sprengel, in his “ Historia rei Herbarice,” vol. ii, pp. 14, 15, 
has the following remarks : — 

“Una fere cum Grewio Jacobus Bobartus, horti Oxoniensis 
prcefectus, experimenta cum Lychnide dioica imstituit {16S1}, quoe 
ovula in capsula obvia haudquaquam fcecunda esse, dum fila- 
meiita apicibus suis seu antheris careant, docuerunt. Id e Sherardi 
ore accepit Patricius Blair {“ Eotan. Essays,” p. 243). Mo.x eliam 
Jo. Rains eamdem sententiam, de fcecundandi functione anlhe- 
rarum (16S6) . . . uberrime et optime defendit. Unde eliicet, 
quaniopere aberrent a Viritate, qui Rud. Jac. Camerarium inven- 
torem credunt, licet plura hie argumenta pro sexuum differentia 
adduxerit. Cum historia spemat nationum arrogantiam, fatendnni 
etiam est, Anglorum gloriam esse, qued primi turn pbytotoniiis 
turn doctrince, quam sexualem dicunt, fandamenta jecerint.” 

There really is no case for discussion. Everyone is familiar 
with the fact that a large amount of time, paper, and ink may 
be wasted in contentions of this kind, and it is to be regretted 
that Mr. A. W. Bennett should employ his energies in fui-nishing 
additional experimental proof on this head. That the writer in 
Nature and the reviewer of Sachs were each and severally 
justified in their allusion to Millington is also clear enough. 

A. B, C. 

Estimation of Fractions 

The question of “ Personal Equation in the Tabulation of 
Thermograms,” &:c., wdiich was recently considered in this 
journal, is but a portion of the general subject of the estimation 
of fractions, and the various influencing causes connected with it. 
Having made some experiments on this matter some time ago, 
and more fully of late, I subjoin some of the results, as it is stf 
subject on which there seems but little accurately knowm iu 
genera], and which is important in. thousands of readings 
every day. 

The experimental readings were made with apphanc^^^faiying 
in each case, hut in all cases the whole space or (^vision was 
perfectly free from any visible marks besides the movable index, 
as they might bias or help the division ; also fhe reader avoided 
noticing during each set of readings were mostly 

4- or — the truth, as this would haas.,£fc' ja^Ement. Moderate 
sunlight shining on white p^par led tx> more accurate results than 
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diffiise dayliglit. Each result stated below is the mean of from 
tea to fifty readings under fairly favourable circumstances. ^ is 
used for the whole division or space on which the position of the 
index was estimated ; and i is the inch, which is the unit used 
throughout 

(i) The first question is the average amount of error made by 
different persons with regard to the fraction of diz'ision ; in fact, 
the personal variation of average error. This on a ro-inch space 


was— 


By 

ij 

5J 

J) 

>> 


A mean error d -~ 



112 

60 

r6 

21 


(2) The average amount of error with regard to the fractions 
of an (the diTjisions being too small to see the above frac- 
tions of them) were — 

By A on space of i 41 mean error f -f- 1S90 
„ A „ 2-M39 » f-^3200 

„ C „ i-^ 41 » *4-1640 

Under the best circumstances and reading wdth the right eye, 
A’s mean error is only * -f- 5000 on the space of * 139 ; and 

as the distance was abont six inches, this is the dis- 

tance ; agreeing with the size of the smallest line visible, which 
15 about TTrrmr to ^^rhrj of the distance accordii^ to circum- 
stances, bat without any shadcr.u to the wdre examined. As to 
the observers, A has had practice lately in measuring ; B had 
much practice some years ago ; C and E are ladies of artistic 
tastes but unmetrical j D is moderately accustomed to measuring, 
but has a difference between the focus of his eyes. ^ It would be 
highly interesting to have a good collection of statistics on this 
question, from among surveyors, mechanics, and the unmetrical 
dasses. I proceed to readings for other points, made by A. 

(3) The mean errors on spaces of vanous lengths stand 
thus ; — 


10 / space, mean error d i'L 2 

It ,, ,, d -T' 89 

(*4-41 ,, „ £?4- 70 read by right eye only) 

? 4- 41 „ ,, if 4- 106 if read by both eyes. 


Thus the size of the division does not seem to much affect the 
estimation, the extreme difference being 4 ; 5. If the angular 
width of a space exceed 5® it is not so easily grasped by the eye, 
though the error is not perceptibly increased till it exceeds 20'^. 
The i *4- 41 space was read with a magnifier, { x 3), so it w'as 
equivalent to / 4- 14- 

(4) The relative error of the first guess (or the numerical idea 
produced instantaneously at the first glance) and the most care- 
fully considered readings stand thus : — 



First sight. 

Carefully 

considered. 

Ratio. 

lo i Spacer 

^^-^55 

d-^ 114 

21 ; r 

I * „ 

fl^4-54 

d 4“ 7^ 

1*4: I 


d 4 - I3’6 

if 4- 13 

I : I 


Distaaae of 
observer. 

1 10 r or lid 
lSi„ iSd 
6 i „ 840^ 


apparently indicating that the first guess is worst where the 
space is rather too wide angularly to be grasped by the eye at 
once ; and therefore that the want of grasp is the defect corrected 
by consideration. 

(5) The effect of looking at the space askew was tried by 
viewing it at 30" to either side j shifting sides ten times so as to 
avoid any gradual change in the quality of the reading, and so 
as to call up the contrast more strongly. The results of careful 
readings were : — 

In sum of errors, 
per cent. 

-i“ — 

10 Space to right hand 31 69 

10 * „ left ,, 45 55 


and it was noticeable that the fraction nearest to the reader was 
invariably guessed smaller at first sight, than it appeared on 
careful examination, showing that the tendency to diminish the 
nearest side which is noticeable in the above percentage of the 
space to right hand, was still stronger at first, and vras corrected 
by consideration. 

So far the results have been independent of differences between 
the eyes, but it would seem that these are considerable from the 
following: — ^ 

(6) Comparison of the percentage of -f and — errors of the 
two eyes separately ; the sum of the amounts of errors being 
taken, and not the number of errors. 


Right eye. 
+ ■“ 
I i Space ... 55 45 

12 ,, ... 75 ^0 

*-^-139 .. - 92 ^ 


Left eye. 

+ — 

58 42 white light 

34 66 coloured light 

28 72 on silver 


Mean ... 73 27 39 61 

The elements of this mean, and all others after, are weighted by 
the number of observations. As in all these readings the zero 
-was to left hand, it woukl seem that each eye imagines the frac- 
tion on its own side smaller than it really is, this being in exact 
accordance with the effect produced by both eyes viewing the 
object from one side. See (5). 

(7) When both eyes are used together the readings appear to 
be well balanced on an average : — 

per cent. 

-h ^ 

10 z space 4^ 5^ 

If » 59 41 


Mean ... 


53 47 


The variations, however, of difi'erent series of readings are as 
wide as -}- 80, — 20; and 4 20, - So ; this may be partly due 
to temporary rest of one eye, involuntarily ; and to a slightly 
skew view of the space. 

(8) The comparative amount of error of the two eyes stands 
thus : — 

Right : Left *. i 

1 1 space ICO : 109 white light 

li ,, 100 : 120 coloured lights 

2-4139 ,, 100 : 150 on silver 


Mean 100 : 121 


So 5 : 6 is the relative error of the right and left eyes. 

(9) The relative errors of each eye separately and of both 
together are : — 


I z space 


Right eye. Left eye. 


Mean of 
both. 


1-53 ... 1-64 ... I-S9 ... 


Both used 
together. 
I 00 


So that the advantage of two eyes over one is more than ^2 : i, 
which it would be, if regarded as the mean of two readings ; the 
excess of i'59 over ^ 2 may be due to the restraint of keeping 
one eye shut. The accuracy seems to be about .^”the number 
of eyes. 

(10) A most important practical question is that of the influ- 
ence of colour on the error of estimation. On trying this with 
coloured glasses the results were most unexpected. 

Relative amount of error. 



No glass. 

Blue. 

Green. 

Red. 

I i space 

... I-O 

•81 

I -06 

1-70 



... I-O 

i*i7 

■88 

1-23 

!Mean ... 

... 1*0 

•99 

'97 

1-46 


The two series (each of ten readings with each colour) are given 
to show how far uniform the results are ; they were read on 
different days, completely reversing the order of the four columns • 
and they were equally divided between the eyes, five by right 
and five by left. 

I had expected that red would hold about the above relation 
to white ; but that green, and especially blue, would have been 
worse; the colours were spectrally tolerably pure, except the 
blue, which contained some yellow. The badness of blue on 
the second trial in diffuse daylight is accounted for by a want of 
sufficient light ; blue containing such a small proportion of lio-fit- 
rays. ^ 

So far I have remarked on those points which are perhaps, or 
probably, zwi due to idiosyncrasies; the question of partiality for 
ceriain digits is clearly a personal error, as has been demonstrated 
in Nature ; so it is not worth noting further, as its interest in, 
individual cases is confined to the observer, who should try 
(being “ forewarned *') to be “forearmed,” and so allow for it 
in reading ; of course a series of statistics on it would have much 
interest. 

(II) One point, however, which is probribly alike in all is the 
relative amount of error in different parts of a scale • the mean I 
find to be thus : — ' 


otoi I to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7 7 to 8 8 to 9 g to 

’65 1*53 1*36 1*52 1*47 1-54 2*2 1*30 1-09 r 

— 4 — 4 + 4. 
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The -r and ~ below shon* the mean error in that digit to exceed ! 
or fall short of the mean of all a *44). The readings are on a i-inch 
space. Thus it is apparent that the errors exceed the mean in 
the four middle digits, and fall short of it in the others "with but 
one exception. 

Xow, the practical results which may be deduced from these 
data are as follows : — 

From ( I ), that there is considerable variation in accuracy of 
estimation ; yet, in persons fit to estimate, it may be put at 
d-^ 50 up to 100 ; and therefore as the maximum error in 
some hundreds cf readings is only about three times the average 
error, it is useless (and, worse than that, confusing) to have 
divisions smaller than 20 x the quantity required to be read. 
The application of this result to surveyors’ rods, &c., would be 
very conducive to ease in distant reading. 

From (2), that for ordinary eyes about i —• 2000 is the mean 
error of reading (with one eye only), and therefore that i -jH-g- 
is the smallest size useful for reading udth the naked eye \ conse- 
quently any closer divisions than these {-^ of an inch) are detri- 
mental because of the greater confusion they introduce. 

From (4), that in small divisions no consideration is neces- 
sary, as the first instinctive impression is nearly, or quite, as 
accurate as careful estimation. 

From (5), that it is important not to look at a space askew ; 
and that if unavoidable, careful consideration is desirable. 

From (6), that in reading a series of observations of one 
amount, the right and left eyes should be used alternately to 
equalise the + and - errors. 

From (8), that the right eye should be used in preference to 
the left. 

From {9), that both eyes should be used wherever possible. 

From (10), that red is the worst colour for measures,' and that 
green or blue are as good as white ; so that blue and wdiite 
would probably be the best practically, and more distinct from 
vegetation, d:c., than the green at a distance. 

From (ii), that more care is required in readings in the central 
portions of a space than at the ends. This is as true on spaces 
of i -r 41 as on 10 i spaces. 

Of course some of these results may be personal errors, and 
not generally true, but at least this notice will perhaps call the 
attention of those accustomed to estimation to the subject, and 
so elicit some definite statistics. There are many other interest- 
ing questions which I have not touched on here as being of less ^ 
consequence, and not affecting practical questions so much as 
the foregoing results ; these results it is to be hoped may lead to 
a better acquaintance with a subject of such practical im- i 
portance. W. M. Flikders Petrie | 

Bromley, Kent 


The late Dr. von Willem oes-Suhm 
Ix the list of papers given in Prof. Wyville Thomson’s 
obituary of the late Dr. von Willemoes- Suhm (Nature, vqI. 
xiil, p/SS), is omitted — “ Notes on some young stages of Um- 
bellularia, and on its Geographical Distribution;” (“ Ann. and 
Mag. Nat Hist.,” 4th sen, vol. xv., p. 312, and pi. xviii. A.) 
This animal is a Pennatulid, and was obtained during the CkaU 
Urged s cruise at depths from 1,3 75 to 2,600 fathoms. It is 
usually associated w’ith decidely deep-sea forms. 

To this may be added two papers which were read at the meet- 
ing of the Royal Society on Dec. 9th, “ On the Development of 
Lepas Fasciadaris, and the ^ Archizoea" of Cirripedia;” and 
“Preliminary Remarks on the Development of some Pelagic 
Decapoda.” J. C. G- 


Seasonal Order of Colour in Flowers 

I HAVE often noticed during spring and summer that flowers 
appear to follow the spectrum from the blue of the wild hyacinth 
to the deep scarlet of our summer flowers. 'Will any of your 
correspondents tell me if during spring the actinic rays of the 
sun are in greater force, and whether these chemical rays are 
those which revivify seeds and plants after their winter’s hiber- 
nation ? During autumn I have noticed the same gradations in 
the colours of flowers. C. E. Heron Rogers 

Retford, Notts, Dec. 7 


OUR ASTRONOMICAL COLUMN 
Atlas Pleiadum, s 453. — Has anyone provided with 
a large telescope examined this object of late for dupli- 
city ? It appears very improbable that Struve’s epoch of 


1827 can have been put upon record through ar. illusion. 
We find in “ IMensurs hlicrometriciu,'’ p. 2 : — 

1827-16 Position I07'-S Distance o'’*79 Mag. 5 and 8. 

It is then termed duplex difnciilima.” On subsequent 
examination, 1 830*25, the position was found to be 29-2, 
and the distance only o"'-35. In 1831 and 1S33 it was not 
seen double wdth the Dorpat refractor under a power of 
600. Struve remarks, '-si justa est anni 1S27 notatio, 
quod vix dubitare potest, cum nullum observans dubium 
expresserim, motus in hoc systemate egregrie celer inesse 
debet.’’ From 1840 to 1S47, IMadler observing with the 
same instrument, says he always found the star “ quite 
round,” and to our knowledge a few years since the star 
-was pronounced single after close scrutiny with more 
than one of the larger telescopes. 

The " GEGENSCHE12? ” OF THE Zodiacal Light.— 
The last number of the ^’Monthly Notices of the Royal 
Astronomical Society” contains some interesting remarks 
by Mr. Backhouse, of Sunderland, bearing upon this 
phenomenon of the zodiacal light, as observed by him 
between the years 1871 and 1S75, which are the more 
notable, as the observer does not appear to have been 
aware of its previous observation, and consequently the 
particulars he has placed upon record afford a very satis- 
factory confirmation of the existence of this feature of the 
light. The “ gegenschein ” consists in an elliptical patch 
of light almost directly opposite the sun’s place, with the 
greater axis nearly in the plane of the ecliptic. Attention 
was first directed to it in the year 1S54 by Herr Brorsen 
(the discoverer of the comet of short-period — February 
1846) — while observing at Senftenberg in Bohemia. It 
may be inferred that it is generally difficult to distinguish 
or trace, with certainty, as even Prof. Heis, of Munster, 
with his excellent vision and long practice, did not suc- 
ceed in verifying Brorsen’s obsert^ations for several years 
(Zodiacallicht-Beobachtungen, Heis, 1S75). Observations 
of the phenomenon will be found in various numbers of 
the Astronomische Nachrichten.” Brorsen thought this 
opposition-glow of the zodiacal light was more distinctly 
seen near the vernal than the autumnal equinox ; the ob- 
servations of Heis are in January, April, and in December. 
There are also observations by Schmidt at Athens, Schia- 
parelli at Milan, &c. 

The Comet of i729.--This very remarkable body 
presented a case which is quite unique in the history of 
these interesting denizens of the solar system. It was 
■visible without telescopic aid, or with little optical assist- 
ance, at distances from the earth and sun not greatly 
inferior to those to which any other comet has been fol- 
io-wed even -with such an instrument as the Poulkova 
refractor, and it may be inferred was of very different 
constitution. 

The comet was first detected by Sarabat, an eccle- 
siastic of the Jesuit order, at Nismes, on the 31st of July ; 
the moonlight, which was then on the increase, prevented 
his seeing it on the following evenings imtil Aug. 8, when 
the moon being totally eclipsed, he recovered the comet 
and gave intimation of his discovery to Cassini at Paris, 
bywhom it was observed on forty-four nights between 
Aug. 31 and'Jan. 18 folio-wing- Cassini saw the comet 
without fixing its position until the end of the same 
month. While it was -visible -with difficulty to the naked 
eye, in a 16-feet telescope it appeared “ en forme d’une 
petite dtoiie ndbuleuse avec une cbevelure autour d’dle, 
dont I’dtendue paraisait au moins aussi grande que 
' diametre de Jupiter, vu avec une pareille lunette.” 

is about the extent of our information relating ^ Jbe 
I aspect of the comet. 

The best orbits are those of Burckbardt (hyperbola and 
I parabola), published in the ‘‘ Coimaissance 4 ^ Temps ” 

I for 1821, If we employ the parabolic elcan^auts we find 
the following distances of the the sun and 

1 earth expressed in units, of distance from 

1 the sun : — - , 
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1729, July 31 
„ Aug:- S 

1730, Jao. iS 

31 


Distance from Distance from 

Sun. Earth. 

... 4-065 3-121 

... 4-072 ... 3*134 

... 4*452 5*152 

... 4*499 5*225 


For comparison with these distances take the case of the 
great comet of 1861, which observed by Mr. Otto 
Struve at Poulkova till 1862, May i, when its distance 
from the sun was 4*46, and from the earth 470 ; or that 
of Mauvais^s comet of 1S47. followed by Bond with the 
great refractor at Cambridge, U.S., till 184S, April 2i, 
and then distant from the sun 3*85, and from the earth 
4*40 ; or again, the case of the celebrated comet of 18 ii, 
last seen by Wisniewsky at Novo-Tcherkask, 1812, 
Angust 17, when the radius-vector was 474, and the 
distance from the earth 3*50. 


RUTI MEYER OlY TRACES OF MAN RE- 
CENTLY DISCOVERED JN THE INTER- 
GLACIAL COAL-BEDS OF SWITZERLAND 

T he last number of the Arcliiv fiir Anihropologie 
contains a short but important article by the emi- 
nent zoologist of Basle, Prof. Riitimeyer, on some traces 
of man recently discovered in the interglacial coal-bed at 
■Wetzikon. . Escher von der Linth first called attention to 
the fact that at several places in East Switzerland, espe- | 
cialiy on the eastern shore of Lake Zurich from Wetzikon 
to Utznach, and again in the neighbourhood of the Lake 
of Constance, there are beds of coal, which are not only 
covered by, but which also repose on, well-marked glacial 
deposits, thus clearly proving the existence of more than 
one period of extreme cold, as first remarked by Morlot, 
and since confirmed by many observers, and especially 
by Geikie. 

These interglacial coal-beds contain numerous remains 
of plants and animals, among the most interesting being 
those of Elephas antiqiius and Rhinoceros fnerkii. The 
remains of plants are indeed so numerous that Dr. 
Scheuermann, of Basle, has been in the habit of breaking 
up himself all the coal used as fuel in his house, in search 
of vegetable remains. In doing so he -^v-as struck on one 
occasion by obseivfing a number of pointed rods lying 
side by side, and he placed the block of coal containing 
them in the hands of Prof. Riitimeyer. 

Prof. Riitimeyer has now given a description and 
figures of these rods, from which it is clear that they 
have been intentionally pointed, and that they formed a 
portion of rough basket or wattle work. They are four 
in number, and are closely embedded in the coal, which 
they precisely resemble in colour, while the texture is that 
of the ordinary’ wood found in these coal-beds. More- 
over, as is usual in such cases, the s^em has been com- 
pressed, so that the section is not circular but oval. Ac- 
cording to Prof. Schwendener, the wood is that of Abies 
excelsa. The points bear evident traces of cutting, while at 
one part of the rods are marks as if of a string wound round 
and round them. Here, then, we appear to have clear 
evidence of the existence of man during one of the warm 
intervals of the glacial epoch. J. L. 


THE THEORY OF ^‘STREAM LINES” IN RELA- 
TION TO THE RESISTANCE OF SHIPS * 

III. 

Ix this treatment of the propositions concerning the flow of 
fluid through pipes, I have at length laid the necessary founda- 
tion for the treatment of the case of the flow of an infinite ocean 
past a submerged body. I have shown these propositions to be 
based on principles which, are undeniable, and the conclusions 

■* Ad-dress to the ^Mechanical Section of the British Association, Bristol, 
Aiig^st 25, 1S75 :.by WilLaai Froude, C.E , M.A., F.R.S. President of 
the SecticML. Rev'ised and e.\t€nded by the author. Continued fromp. 93. 


from which, when in any way startling or paradoxical, you have 
seen confirmed by actual experiment. 

I have dealt wnth the case of a single stream of uniform sectional 
area (and therefore of uniform velocity of flow) enclosed in a 
pipe of any path whatever ; I have dealt with the case of a single 
stream of" very gradually varying sectional area and velocity of 
flow ; and I have dealt with the case of a combination (or faggot, 
as it were) of such streams, each to some extent curved and to 
some extent varying in sectional area, together composing the 
whole content of a pipe or passage having enlargements or 
contractions in its course ; and in all these cases I have shown 
that, provided the streams or pipe-contents finally return to their 
original path and their original velocity of flow, they administer 
no total endways force to the pipe or channel which causes 
their deviations. 

I am now going to deal with a similar combination of such 
streams, which, when taken together, similarly constitute an in- 
finitely extended ocean, flowing steadily past a stationary sub- 
merged body : and here also I shall show that the combination 
of curved streams surrounding the body, which together consti- 
tute the ocean flowing past it, r eturn finally to their original 
direction and velocity, and cannot administer to the body any 
endways force. 

The argument in this case is, in reality, precisely the same as 
that in the case of the contractions and enlargements in pipes 
which I have already dealt with ; for, in fact, the flow of the 
ocean past the stationary submerged body is only a more 
general case of the flow of fluid through a contracted pipe ; but, 
though the cases are really the same, fliere is considerable differ- 
ence in their appearance ; and therefore I will proceed to point 
out how the arguments I have already used apply equally to 
this case. * 

Every particle of the fluid composing the ocean that passes the 
body must undoubtedly follow some path or other, though we 
may not be able to find out what path ; and every particle so 
passing is preceded and followed by a continuous stream of 
particles all following the same pach, whatever that may be. 
We may, then, in imagination, divide the ocean into streams of 
any size and of any cross-section we please, provided they fit 
into one another, so as to occupy the whole space, and provided 
the boundaries which separate the streams exactly follow the 
natural courses of the particles. 

I before suggested a similar conception of the constitution of 
the ocean flowing past the stationary body, and there pointed 
out that the streams forming this system must not only be curved 
in order to get out of the way of the body, but might each 
require to have to some extent a different sectional area, and 
therefore a different velocity of flow at different points of their 
course. If we trace the streams to a sufficient distance ahead 
of the body, we shall there find the ocean flowing steadily on, 
completely undisturbed by, and as we may say ignorant of, the 
existence of the body which it will ultimately have to pass. 
There, all the streams must have the same direction, the 
same velocity of flow, and the same pressure. Again, if we 
pursue their course backwards to a sufficient distance behind the 
I body, we shall find them all again flovving in their original 
direction ; they will also have all resumed their original velocity ; 
for otherwise, since the velocity of the ocean as a whole cannot 
have changed, we should have a number of parallel streams 
having different velocities and therefore different pressures side 
by side with one another, which is an impossible state of 
things.* 

Although, in order to get past the body, these streams follow 
some courses or other, various both in direction and velocity, 
into which courses they settle themselves iu virtue of the various 
reactions which they exert upon one another and upon the sur- 
face of the body, yet ultimately, and through the operation of 
the same causes, they settle themselves into their original direc- 
tion and original velocity. Now the sole cause of the original 
departure of each and all of these streams from, and of their ulti- 
mate return to, their original direction and velocity, is the sub- 
merged stationary body; consequently the body must receive 
the sum total of the forces necessary to thus affect them. Con- 
versely this sum total of force is the only force which the passage 
of the fluid is capable of administering to the body. But we 
know tliat to cause a single stream, and therefore ah'o to cause 
any combination or system of streams, to follow any courses 

* In an imperfect fluid it is possible to have parallel streams having differ- 
ent velocities and the same pressures side by side with one another, because, 
in an imperfect fluid, change of velocity may have been communicated by 
friction instead of by difference of pressure. 
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Changing at various points both in direction and velocity, requires 
the application of forces the sum total of which in a longitudinal I 
direction is zero, as long as the end of each stream has the same ' 
direction and velocity as the beginning. Therefore the sum total 
of forces (in other wprds the only force) brought to bear upon the 
holy by the motion of the fluid in the direction of its flow, is 
zero* 

I have now shown how it is that an infinite ocean of perfect 
fluid flowing past a stationary body cannot administer to it any 
endways force, whatever be the nature of the consequent devia- 
tions of the streams of fluid. The question, what will be in any 
given case the precise configuration of those deviations, is irrele- 


vant to the proof I have given of this proposition. Nevertheless 
it is interesting to know something, at least, of the general 
character which these deviations, or “stream-lines,” assume in 
simple cases ; therefore I have evhibitei some in Figs. 26, 27, 
which are driwn according to the method explained by the late 
Prof. Rankine. 

The longitudinal lines represent paths along which particles 
flow; they may therefore be regarded as boundaries* of the 
streams into which we imagined the ocean to be divided. 

We see that, as the streams approach the body, their first act 
is to broaden, and consequently to lose -velocity, and therefore, 

1 as we know, to increase in quasi-hydrostatic pressure. Presently 



Fig. 26. 


they again begin to narrow, and therefore quicken, and diminish 1 Thus, taking the pressure of the surrounding undisturbed fluid 
in pressure, until they pass the middle of the body, by which : as a standard, we have an excess of pressure at both the head 

time they have become narrower than in their original undis- ■ and. stern ends of the body, and a defect o'f pressure along the 

turbed condition, and consequently have a greater velocity and | middle. 

less pressure than the undisturbed fluid. After passing the ' We proved just now that, taken as a whole, the fluid pressures 
middle they broaden again until they become broader than in i could exert no endways “push upon the stationary body. We 
their original condition, and therefore have less velocity and : now see something of the way in which the separate pressures 

greater pressure than the undisturbed fluid. Finally, as they j act, and that they do not, as seems at first sight natural to 

recede from the body they narrow again until they ultimately 1 expect, tend all in the direction in which the fluid is flowing ; on 
resume their original dimension, velocity, and pressure. ' the contrary, pressure is opposed to pressure, and suction to 



Fig. 27. 


suction, and the forces neutralise one another and come to 
nothing, and thus it is that an ocean of ,perfect fluid flowing at 
steady speed past a stationary submerged body does not tend to 
push it in the direction of the flow. This being so, a submerged 
body travelling at steady speed through a stationary ocean of 
perfect fluid will experience no resistance. 

We will now consider what wdll be the result of substituting 
an ocean of water for the ocean of perfect fluid. 

The difference between the behaviour of water, and that of the 
theoretically perfect fluid is twofold, as follows : — 


First. The particles of water, unlike those of a perfect fluid, 

1 exert a drag or frictional resistance upon the surface of the body 
as they glide along it. This action is commonly termed surface- 
friction, or skin-friction ; and it is so well-known a cause of 
resistance that I need not say anything further on this pointy 
except this, that it constitutes almost the whole of the resistance 
experienced by bodies of tolerably easy shape travelling under 
water at any reasonable speed. 

Secondly. The mutual frictional resistance experienced by the 
particles of water in moving past one another, combined with 



Fig. 28. 


the almost imperceptible degree of viscosity which water pos- 
sesses, somewhat hinders the necessary stream-line motions, 
alters their nice adjustment of pressures and velocities, and thus 
defeats the balance of stream-line forces and induces resistance. 
This action, however, is imperceptible in forms of fairly easy 
shape. On the other hand, angular or very blunt features 
entail considerable resistance from this cause, because the stream- 
line distortions are in such cases abrupt, and degenerate into 
eddies, thus causing great differences of velocity between adjacent 
particles of water, and great consequent friction betyveen them. 

* See Supplementary Note C. 


" Bead water,” in the wake of a ship with a full run, is an in- 
stance of this detrimental action. ; I 

So far we have dealt with submerged bodies only ; we 'mil 
now take the case of a ship travelling at the surface of tlie water. 
But first, let us suppose the surface of the water to t)e covered 
with a sheet of rigid ice, and the ship cut off level..with her 
water-line, so as to travel beneath the ice, iJoaring, however, 
exactly in the same position as before (see Fig. ,28!^* As the ship 
travels along, the stream-line moflois the same as for a 

submerged body, of which theshipmay ber^jarded as the lower 
half; and the ^ip will move witm^t resistance, except that due 
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to the two causes I have just spohen of, namely surface-Mction 
and mutual friction of the particles. The stream-line motions 
being the same in character as those we have been considering, 
we shall still have at each end an excess of pressure which will 
tend to force up the sheet of ice, and along the side we shall have 
defect of pressure tending to suck down the sheet of ice. If, 
now, we remove the ice, the water will obviously rise in level at 
each end, so that excess of hydrostatic head may afford the 
necessary reaction against the excess of pressure ; and the water 
will sink by the sides, so that defect of hydrostatic head may 
afford reaction against the defect of pressure. 

The hills and valleys thus formed in the water are, in a sense, 
w’aves ; and, though originated in the stream-line forces of the 
body, yet when originated they come under the dominion of 
the ordinary laws of wave-motion, and, to a large extent, behave 
as independent waves. 

The consequences w’hich result from this necessity are most 

ir. t icate ; but the final upshot of all the different actions which 
take ]^lace is plainly this — that the ship in its passage along the 
surface of the water has to be continually supplying the waste of 
an attendant system of waves, w’hich, from the nature of their 
constitution as independent waves, are continually diffusing and 
transmitting thcm'telves into the surrounding water, or, where 
they form w-hat is called broken water, crumbling away into froth. 
Now, waves represent energy, or work done ; and therefore all 
the ene’^gy represented by the waves wasted from the system 
attending the ship, is so much work done by the propellers or 
tow-ropes which are urging the ship. So much wrave-energy 
■wasted per mile of travel is so much work done per mile ; and 
so much work done per mile k so much resistance. 

The actions involved in this cause of resistance, which is some- 
times termed “ Wave-Genesis,” are so complicated that no ex- 
tensive theoretical treatment of the subject can be usefully at- 
tempted. All that can be known about^the subject must, for the 
present, I believe, be sought by direct experiment. 

Having thus briefly detcribed the several elements of a ship’s 
resistance, I will proceed to draw your attention more particu- 
larly to certain resulting considerations of practical importance. 
Do not, however, suppose that I shall venture on dictating to 
shipbuilders what sort of ships they ought to build : I have so 
little experience of the practical requirements of shipowners, that 
it would be presumptuous in me to do so ; and I could not ven- 
ture to condemn any feature in a ship as a mistake, when, for all 
I know, it may be justified by some practical object of which I 
am ignorant For liese reasons, if I imply that some particular 
element of form is better than some other, it will be -with the 
simple object of illustrating the application of principles, by 
following which it would be possible to design a ship of given 
displacement, to go at given speed, with minimum resistance, in 
smooth water — in fact, to make the best performance in a 
“ measured mile ” triaL 

I have pointed out that the causes of resistance to the motion 
of a ship through the water are : first, surface-friction ; secondly, 
mutual friction of the particles of water (and this is only practi- 
cally felt when there are features sufficiently abrupt to cause 
eddies) ; and thirdly, wave-genesis. I have also shown that 
these are the only causes of resistance. I have shown that a 
submerged body, such as a fish, or torpedo, travelling in a per- 
fect fluid, would experience no resistance at all ; that in water 
it experiences practically no resistance but that due to- surface- 
friction and the action of eddies ; and that a ship at the surface 
.experiences no resistance in addition to that due to these two 
causes, except that due to the waves she makes. I have done 
my b€^ to make this clear : but there is an idea that there exists 
a kind of resistance, a something e:^re?sed by the term “ direct 
head-resistance,” which is independent of the above-mentioned 
causes. Tliis idea is so largely prevalent, of such long standing, 
and at first sight so plausible, that I am anxious not to leave any 
misunderstanding on the point. 

Lest, then, I should not have made my meaning sufficiently 
clear, I say distinctly, that the notion of head-resistance, in any 
ordinary sense of the word, or the notion of any opposing force 
due to the inertia of the water on the area of the ship's way, a ! 
force acting upon and measured by the area of midship section, I 

is, from beginning to end, an entire delusion. No such force | 
acts at aI1, or can act ; as throughout the greater part of thig i 
address I have been endeavouring to explain. No doubt, if two | 
i^ps are of precisely similar design, the area of midship section 
2^ be used as a measure of the resistance, because it is a 
m eiaaMf e ! oC the size of the ship ; and if the ships were rimilar in 


every respect, so also would the length of the bowsprit, or the 
height of the mast, be a measure of resistance, and for just the 
same reason. But it is an utter mistake to suppose that any 
part of a ship’s resistance is a direct effect of the inertia of the 
water which has to be displaced from the area of the ship’s way. 
Indirectly the inertia causes resistance to a ship at the surface, 
because the pressures due’to it make waves. But to a submerged 
body, or to the submerged portion of a ship travelling beneath 
rigid ice, no resisf'ance whatever will, be caused by the inertia of 
the water which is pushed aside. And this means that, if we 
compare two such submerged bodie=:, or two such submerged 
portions of ships travelling beneath the ice, as long as they are 
both of sufficiently easy shape not to cause eddies, the one which 
will make the least resis<'ance is the one -which has the least skin 
surface, though it have twice or thrice the area of midship 
section of the other. 

The resistance of a ship, then, practically consists of three 
items — namely, surface-friction, eddy-resistance, and wave-resist- 
ance. 

Of these the first-named is, at least in the case of large ships, 
much the largest item. In the Greyhound^ a bluff ship of l,loo 
tons, only 170 feet long, and having a thick stem and sternposts, 
thns making considerable eddy-resistance, and at ten knots 
visibly making large waves, the surface-friction was 5S per cent, 
of the whole resistance at that speed ; and there can be no doubt 
that with the long iron ships now huUt, it must be a far greater 
proportion than that. Moieover the Gnykmmd was a coppered 
ship ; and most of the work of our iron ships has to be done 
when they are rather foul, which necessarily increases the 
relative importance of the surface-friction item. 

The second item of resistance, namely the formation of eddies, 
is, I believe, imperceptible in ships as finely formed as most 
modern iron steamships. Thick square-shaped stems and stern- 
posts, more especially the latter, are the most fruitful source of 
this kind of resistance. 

The third item is wave-resistance. To this alone of the three 
is the stream-line theory directly relevant, and here, as we have 
seen, it rather suggests tendencies, than supplies quantitative 
results, because, though it indicates the nature of the forces in 
which the waves originate, the laws of such wave-combinations 
are so very intricate, that they do not enable us to predict what 
■waves will actually be formed under any given conditions. 

There are, however, some rules, I will not call them prin- 
ciples, w'hich have to some extent been confirmed by experiment. 
At a speed dependent on her length and form, a ship makes a 
very large wave- resistance. At a speed not much lower than 
thi.s, the wave- resistance is considerably less, and at low speeds 
it is insignifica-nt. Lengthening the entrance and run of a ship 
tends to decrease the wave-resistance ; and it is better to have 
BO parallel middle body, but to devote the entire length of the 
ship to the entrance and run, though in this case it be necessary 
to increase the midship section in order to get the same displace- 
ment in a given length. 

With a ship thus formed, with fair water-lines from end to 
end, tlie speed at which wave-resistance is accumulating most 
rapidly, is the speed of an ocean-wave the length of which, from 
crest to crest, is about that of the ship from end to end. 

I have said we may practically dismiss the item of eddy- resist- 
ance. The problem, then, to be solved in designing a ship of 
any given size, to go at a given speed with the least resistance, 
is to so form and proportion the ship that at the given speed the 
tw’o main causes of resistance, namely surface-friction and wave- 
resistance, when added together, may be a minimum. 

In order to reduce wave-resistance we should make the ship 
very long. On the other hand, to reduce the surface-friction we 
should make her comparatively short, so as to diminish the 
area of wetted skin. Thus, as commonly happens in such 
problems, we are endeavouring to reconcile conflicting methods 
of improvement ; and to work out the problem in any given case,- 
we require to know actual quantities. We have sufficient general 
data from which the skin resistance can be determined by^ simple 
calculation ;but the data for determining wave-resistance must be 
obtained by direct experiments upon different forms to ascertain 
its value for each form. Such experiments should be directed to 
determine the wave-resistance of all varieties of water-line, cross 
section, and proportion of length, breadth, and depth, so as to 
give the comparative results of different forms as well as the 
absolute result for each. 

An exhaustive series of such experiments could not be tried 
with full-sized ships ; but I trust that the experiments I am now 
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carrying out with models, for the Admiralty, are gradually accu- 
mulating the data required on this branch of the subject. 

I wish in conclusion to insist again, with the greatest urgency, 
on the hopeless futility of any attempt to theorise on goodness of 
form in ships, except under the sti*ong and entirely new light 
which the doctrine of stream-lines throws on it. 

It is, I repeat, a simple fact that the whole framework of 
thought by w^hich the search for improved forms is commonly 
directed, consists of ideas which, if the doctrine of stream-lines 
is ti*ue, are absolutely delusive and misleading. And real im- 
provements are not seldom attributed to the guidance of those 
very ideas which I am characterising as delusive, while in reality 
they are the fruit of painstaking, but incorrectly rationalised, 
experience, 

I am but insisting on views which the highest mathematicians 
of the day have established iiTefutably ; and my work has been 
to appreciate and adapt these views when presented to me.* 

No one is more alive than myself to the plausibility of the un- 
sound views against which I am contending ; but it is for the 
very reason that they are so plausible that it is necessary to 
protest against them so earnestly ; and I hope that in protesting 
thus, I shall not be regarded as dogmatic. 

In truth, it is a protest of scepticism, not of dogmatism ; for 
I do not profess to direct anyone how to find his way straight to 
the form of least resistance. For the present we can but feel 
our way cautiously towards it by careful trials, using only the 
improved ideas which the stream-line theory supplies, as safe- 
guards against attributing this or that result to irrelevant or, 
rather, non -existing causes. 

(To de continued,) 


THE CHANNEL TUNNELS UBM A RTNE 
EXFLORA TIONSf 

A N important Report in connection with the proposed 
Channel Tunnel has just been issued by the French 
Submarine Railway Association, giving the results of a 
detailed examination of the French coast, and of soxmdings 
taken in the bed of the Channel during the past autumn. 
The subject has on previous occasions been referred to in 
the pages of this Journal ; J but before giving an account 
of the recent explorations it may be well briefly to refer to 
what has already been done. 

A tunnel under the Channel has long been talked of, 
and many schemes have been brought forward ; but the 
only one which has been received with general favour is 
that of Sir J. Hawkshaw, who proposes to carry the 
tunnel’ from the South Foreland to near Sangatte. In 
1864 Mr. E. C. H. Day was employed by Sir J. Hawk- 
shaw to make a geological survey of the neighbouring 
coasts with the \'iew of obtaining some guide as to the 
probable outcrops beneath the Channel ; the map thus 
produced was published with the early statements of the 
Company. In 1866 borings were made on both coasts 
to prove the succession of the strata at points near which 
the tunnel was to leave the shores ; that on the shore at St. 
Margaret’s Bay traversed 240 feet of upper chalk and 296 
feet of lower chalk, and was stopped in the gault at a 
depth of 567 feet from the surface. The boring on the 
French coast was put down a little north of Sangatte ; it 
passed through 70 feet of drift-sand, &c., 190 feet of chalk 
with flints, 284 feet of chalk without flints, and was 
stopped at a depth of 551 feet from the surface owing to 
an accident to the hole. This boring, therefore, did not 
reach the Upper Greensand,^ and the depth to this bed 
was estimated from information obtained in the deep 
boring at Calais. This accident was unfortunate, because, 
owing to a misreading of the accounts of the Calais 

* I cannot pretend- to frame a list of the many eminent mathematicians 
Tvho originated or perfected the stream-line theory but I must name, from 
amongst them, Prof. Rankine, Sir William Thomson, and Prof. Stokes, in 
order to express my personal indebtedness to them for information and 
explanat-.ons, to whicfi chiefly (however imperfectly utilised) I owe sucli 
elementary knowledge of the subject as alone I possess- 

t Chemin de Fer Sous-Marin entre la France et 1 ' Angleterre. Rapports 
sur les Sondages executes dans le Pas de Calais en 1875. Fob, Paris, 1875. 

t Vol. i. pp. 160, 303, 631. Prof. Hubert made a communication to the 
meeting of the British Association at Bristol, on the folds likely to occur 
beneath the Channel. (See Natuke, vol. xii. p. 407.) 


boring, believe that the thickness of the lower chalk 
was considerably over-estimated at Sangatte, 

At a later date soundings were taken along the line of 
the proposed tunnel, and at varying distances to the 
south-west of that line ; the instrument used penetrated 
the bottom for a few inches, and brought up specimens of 
the ocean floor. The larger number of these were from 
the superficial covering (sand, &c.;, but manv brought up 
pure chalk, and several specimens of gault were obtained 
near the English coast. This examination was not de- 
tailed enough to test very severely the geological map ; 
but so far as the information went it tended to confirm 
the pre\dous surveys ; the only diiterence then ohsen^ed 
was that the gault appeared to run rather further north 
towards Dover than would have been expected. But it may 
be doubtful whether such small borings always give trust- 
worthy evidence on this point. The lowest beds of chalk 
are very clayey, and when thoroughly saturated with 
water are often quite dark and bluish in colour. In fact, 
these lowest beds, when freshly exposed in railway 
cuttings, have been at first mistaken for gault by good 
observers. 

No further explorations have been made till the present 
year. The concession to the Company was voted by the 
National Assembly on the 2nd of August, and was signed 
by Marshal MacMahon on the 5 th of the same month. 
Anticipating the result of the vote the Company com- 
menced work in July, By means of a steamer, soundings 
were taken on the bed of the Channel. A tube -was fixed 
at the bottom of the sounding-lead, by means of which 
specimens were brought up. Various appliances were 
used, but tubes of from 20 to 22 millimetres in diameter, 
and 15 to 20 centimetres long were found to give the best 
results. The number of soundings taken per day varied 
according to circumstances; it averaged 70 or 80, but 
sometimes reached 100. 

The Commission entrusted with the explorations was 
presided over by IM. Lavalley, and consisted of MM. 
Delesse, Potier, and Lapparent as geologist, and M. 
Larousse as hydrographer. The position of the boat was 
at each observation carefully determined by bearings on 
landmarks. Every specimen collected was marked and 
sent to Paris for future determination and reference. In 
all 1,522 soundings were made ; 753 specimens of the 
bottom were obtained, of which 335 have been deter- 
mined with certainty. 

The results show that the outcrop of the gault makes a 
bend to the north just off the French coast. The Com- 
mission carefully tested this district by divers (the water 
being shallow), and they believe that this bend is due to an 
anticlinal fold of the strata, and not to a fault ; the dip 
of the beds probably not exceeding 10°. From the French 
waters across the Channel as far as the observations went 
(to within about five miles of the English coast), the beds 
run with great regularity. Supposing the observations to 
be trustworthy, there cannot be a transverse fault of any 
magnitude along this line. But the outcrop of the gault 
lies further to the south than was expected ; in fact, it is 
striking direct for Folkestone church. As before re- 
marked, the earlier observations showed the gault near the 
English shore to run a little farther to the north than was 
expected ; so that here there must either be a roll of the 
beds or a fault with a downthrow to the south-east."^ The 
engineers point out the importance of following up this 
inquiry, and doubtless it will be done as early as passible 
next year. 

No one has expected to tunnel through, twenty miles df 
chalk without meeting with a fault, and therefore thepos^ 
bility of encountering one near the English shore, need 
cause no imeasiness. It may give no extra trtJtifele, or 
yield no more water than the rest of the work," Faults 
are often cut in coal workings under the bot they do 

* Mr. G. H. Kinahan, writing to me last liis belief in the 

existence of a considerable fanlt.in the ® downtnr.;\v to the 

sQuih-east, 
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not cause any uneasiness or extra expense on this account. 

F or the rest the explorations are highly satisfactory, and 
the extension southwards of the gault is no disadvantage. 

Besides the outcrop of the craie glauconieuse ” which 
almost corresponds to the outcrop of the gault, the 
engineers profess to have determined the line between 
the “ craie de Rouen/’ or lower chalk, and a nodular bed 
which lies above it. One cannot help feeling doubts as 
to the possibility of this being done, with any degree^ of 
certaint}", by the means at their disposal. It is, however, im- 
portant to fix if possible the breadth of outcrop of one of the 
beds ; because, the thickness being known, we can thus 
estimate the dip. The soundings, as interpreted by the 
Commission, show that the dip is greatest near the French 
coast, and that it gets gradually less towards the English 
coast. Borings at and near Calais show that the dip 
there lessens towards the north, and by analogy it may 
be inferred that towards the proposed tunnel the beds 
under the sea will also lessen in dip. 

It is proposed to continue the soundings further north, 
with the view of fixing exactly the outcrops of the higher 
beds of chalk. As the report states, if these attempts | 
are successful we shall know exactly, and not by hypo- 
thesis, the geological structure of the strait. We shall 
know too the geological structure of the bed of the sea 
better than we now know that of much of the dry land ; for 
no geologist has attempted to trace out all the chalk divi- 
sions on either coast ; they have been measured in the 
cliffs, but not m^ped in detail inland. 

The Commission recommends that a new and larger 
borehole be put down at Sangatte with the view of testing 
the water-bearing qualities of the chalk at different levels, 
and of proving the exact thickness of the chalk. It is 
proposed to carry the hole through the gault and into the 
Palaeozoic rocks, with the view of testing whether these 
rocks are absorbent, and capable of carrying off water 
from the tunnel. The possihiliiy that they may serve this 
purpose has been suggested by the present writer.* The 
Commission proposes to test the point, but observes that 
it is unlikely to be the case. The Palaeozoic rocks yield 
water near Lille, though they have not done so at Calais 
and Harwich ; this may be because the old rocks are 
only slightly permeable, and if so they will be only slightly 
absorbent. It was on this gronnd that Prof. Prestwich 
proposed to tunnel through the Palaeozoic rocks. 

The Commission has examined in great detail the chalk 
of the French cliffs, and the results of their observations 
are <hawn in a section in this Report. W. Phillips in 1 8 19 
published a description of the cliffs on each side of the 
ChanneL So far as his observations go they are exact, 
and need no correction ; later observers having only 
worked out the beds in greater detail. The Report refers 
in tmns of well-merited praise to this early work of 
Phillips, but it is slightly in error in stating that English 
gplogists have done nothing since his time. The Geolo- 
gical Surv’-ey has been over the ground ; the maps are 
published, and descriptions have been given by Mr, 
Whitaker. Mr. Dowker has also studied the higher chalk 
of Kent. 

^ The Report contains a large chart showing the posi- 
tions of all the soundings, and is further illustrated by 
sections and diagrams in the text. It is one of the most 
valuable publications which has yet appeared on this im- 
portant subject, and is well worthy of the reputation of its 
distinguished aulbors. W. Toplev 


NOTES 

It is with great regret that we hear of the death of Mr. R. C. 
Camugcon, F.R.S., whose name is so intimately associated 
^th solar observation, which indeed he was the first to start 
in ^lis country. His failing health of late years, was no doubt 
^ hh unceasing assiduity. For seven and a quarter 
* Quart. Joiirr.. Science, April iSpe. 


years scarcely a single day passed that INIr. Carrington did not 
make an observation on sun-spots. The book which contains 
these observations, published by Williams and Norgate, partly 
at the expense of the Royal Society, is one of the astronomical 
works of which England has good cause to be proud. Up to his 
death Mr. Carrington was engaged in designing and planning 
instruments of more than curious construction, which he intended 
eventually to fit up in his observatory. Before he took up sun- 
spot observations he constructed charts and a catalogue of the 
circumpolar stars, into which he introduced the most minute 
accuracy. The “ RedhiU Catalogue” will long be consulted by 
the practical astronomer. 

At the meeting of the Royal Society on Thursday last, the 
following Fellows were appointed Vice-Presidents of the Society 
for the ensuing year : — Mr. William Spottiswoode, M. A. ; 
Prof. J. Couch Adams, LL.D. ; Captain F. J, O. Evans, 
R.N. ; Dr. A. C. Gunther, M.A., and Dr. William Pole, C.E. 

Count Salvadori, of the Royal Museum of Turin, has re- 
cently described in the “Annals of the Civic Museum of Natural 
History of Genoa,” a large new rapacious bird, discovered by 
the naturalist D’ Albertis in New Guinea, which he proposes to 
call Harpyopsis nozhv Giiinecv. The existence of this bird pro- 
j bablygave rise to'the exaggerated report of the enormous “eagles ” 

I which were seen during the voyage [up an unexplored river in 
1 New Guinea, recently published in the Daily Nezus (Nature, 
vol. 3dii., p. 76.) 

At Monday's meeting of the Royal Geographical Society the 
paper read was by Mr. Octavius Stone, on the discovery of the 
Mai-Kassa or Baxter .River, New Guinea. Mr. Stone sailed up 
the river in the missionary vessel Ellangowa?!, and the account 
given is essentially the same as that which has already appeared 
in Qjir journal, though Mr. Stone seems to make no mention of 
the monstrous bird referred to by Mr. Smithurst (vol. xiii., 
p. 76.) At the furthest point reached (about 100 mjles from 
the mouth) the Mai-Kassa was ten yards .wide, although the 
depth was still two fathoms. Even so iar in the interior it is 
influenced by four half-tides daily, as when the first waters meet 
the sea a rebound is [caused, so that the second half-tide is of 
slightly longer duration than the first. The rise of tide at tlie 
furthest point is from 3 feet to 4 feet, but its waters are entirely 
fresh. It is on account of 'the sluggish motion and continued 
depth of this river that Mr. Stone believes it may run for another 
100 miles into the interior. A boa-constrictor was shot, 15 ft. 
3 in. long, having _a protuberance in his body 14.^ inches in 
diameter, which, when cut open, proved to be the body of a 
whole kangaroo only partially digested. 

Last Saturday’s meeting at Bristol, under the presidency of 
the Mayor, in connection with the proposed University College of 
that city, was qmte a successful one. A constitution, sufficiently 
comprehensive, was adopted, on the basis of which the general 
committee were empowered to incorporate the college, and to 
prepare the necessary legal documents. Thus the college may 
now be regarded as fairly set afloat, and judging from the enthu- 
siasm of the meeting we should think it likely that it wdll soon 
be at work. Out of 40,cxx)/, which were wanted, 22,000/. have 
been collected mainly in Bristol and neighbourhood; besides 
which, it is stated, some colleges at Oxford are mlling to give 
1,000/. a year towards University teaching at Bristol. Among 
those who spoke were Prof. Jowett and the Rev. Mr. Robinson, 
of New College, Oxford. ^ 

We are authoritatively informed that the delay which has this 
year taken place in the zoological publications of the Linnean 
Society wifi not occur again, and has depended on causes over 
which the zoological secretary has no control, and for which he 
is not responsible. 
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Prof. Muller lias been elected a Knigbt of tbe Order The Ancldand {New Zealand) Southern Cross hears from 


of Maximilian for Science and Art. The election to this Order, 
as to the Order ^our le rnh'iie^ rests with the Kn'-ghts themselves, 
and is confirmed by the King of Bavaria. 

Our letter last week (p. 106) on the late Dr. Stoliczka^s col- 
lection of mammals was from Major H. H. Godwin-Austen, 
Deputy Superintendent of the Topographical Survey of India. 

We take the follow’ing from the Pall Mall Gazette : — 
In his last took (‘'Ziele und Wege der heutigen Entwicke- 
lungsgeschichte Prof. Haeckel, the great apostle of Evolu- 
tionism in Germany, announces the discovery of the following 
law : — ** In ail the magnificent scientific institutes founded in 
America by Agassiz, the following empirical law, long recog- 
nised in Europe, has been confirmed, — viz. that the scientific 
work of these institutes and the intrinsic value of their publica- 
tions stand in an inverse ratio to the magnitude of the buildings 
and the splendid appearance of their volumes.” “I need only 
refer,” he adds, *‘to the small and miserable institutes, and the 
meagre resources with which Baer in Konigsberg, Schleiden in 
Jena, Johannes hliiller in Berlin, Liebig in Giessen, Virchow in 
Wiirzburg, Gegenbaur in Jena have not only each advanced 
their special science most extensively, but have actually created 
new spheres for tliem. Compare -with these the colossal expen- 
diture and the luxurious apparatus in the gi'and institutes of 
Cambridge, Leipzig, and other so-called great universities. What 
liave they produced in proportion to their means?” 

It is stated in communications received by the Scottish Mete- ' 
orological Society from their obsen^ers in Iceland, that the vol- 
canic eruptions continued till the i8th October, but since then no 
fresh eruptions have been noted. Up to the 4th inst. the weather 
in Iceland continued to be remarkably mild, little snow had 
fallen, and frost had been ordy of occasional occurrence. 

The Tlffzes Naples correspondent, waiting under date Dec. 7, 
gives details concerning the state of Vesuvius, which confirm 
Prof. Palmieri’s prognostication refen-ed to by us in a recent 
number (p. 94}. The mountain is evidently in a state of great 
internal agitation, and all the circumstances seem to forbode an 
early eruption. There have been several earthquake shocks 
recently in Naples and the surrounding region, one of the most 
alarming being at 3.24 a.m. on the 6th. Prof, Palmieri does 
not, however, consider Vesuvius to be the centre of the dis- 
turbances ; he is inclined to place it at Puglia. 

A Bombay telegram states that a severe shock of earthquake 
was felt on Sunday last at Lahore and in the Peshawur district. 
Several lives were lost. 

News has been received lately from Gen, Nausouty and one | 
of his friends w’ho are spending the winter on the Pic du i 
hlidi, one of the most elevated mountains in the P}Tenean range, | 
for the purpose of registering meteorological phenomena. The | 
temperature of 22° cent below zero C. w’as recorded during the ■ 
recent cold weather. The observers, however, felt no incon- j 
venience, as the interior temperature ®f the observatory was 
always kept above + io° C. Last year this was impossible, and 
the observers were obliged to give up their task and to return to 1 
warmer regions, being almost starved and frozen to death when ' 
retreating. ! 

On December 5, at two o’clock in the afternoon, a slight 
earthquake was felt at Blideb, province of Algiers ; the duration ' 
was only two seconds. A great storm was raging. | 

The Gazeita Mtdica di Poma, which has reached its fifth 
number, is a journal we would commend to the attention of 
those interested in scientific medicine. It is well conducted and 
printed, and the original articles seem to ns to be of a high das% ^ 
creditable altogether to Italian medical research. I 


Taupo that htount Tongariro is in a high state of activity, 
throwing stones for a distance of eight miles from the crater. 
All the springs and geysers in the neighbourhood are in full 
play, and some wonderful sights may be seen in this extraordinary 
region. 

At Rotherham the Committee formed in the to conduct 
the Science Classes contains the following a Clergyman of the 
Established Church holding the rank of Doctor 'of Divinity, a 
Unitarian Minister, a YCesleyan Minister, a Primitive Methodist 
Minister, and an Independent Minister. \Ye do* not need to 
point the moral, 

A NEW periodical has been started in Paris, under the title of 
Tour de France, It records excursions within the borders of the 
French Republic, and contains maps and illustrations. It will 
do for France what the Tour du Monde does for foreign parts, 
its aim being to remind Frenchmen of the natural resources and 
beauties of their own land. 

In the beginning of 1S76 there will be opened at Paris, in the 
Champs Elysees Palace, an exhibition, including all the objects 
relating to the exploitation of railways and electric telegraphs. 
This exhibition will interfere in no way with the contemplated 
Electrical Exhibition which is to take place in 1S77, 

Mr. Casella, the w^ell-kncwTi scientific instrament»maker, 
has sent us a specimen of a compass which will be a great boon 
to the many who are ignorant of the difference between the 
magnetic and the geographical poles, and of the fact that an 
ordinary compass points to the former and not to the latter, 
the difference in this country at present being about 19* 
The great advantage of Mr. CaselLa’s “unmistalmble true north 
compass,” is that it points to the true or geographical north^ 
being corrected for use in the United Kingdom, and capable of 
adaptation to any locality in any part of the world. It is-a card 
compass of beautiful w’orkmanship, swings with perfect ease, 
and by means of a black cone on a white ground, the merest 
tyro can read it. It is made in various sizes, and sold at various 
prices, and deserves to come into extensive use. 

The projected programme of vegetable products issued by the 
Commission of the International Horticultural Exhibition, pro- 
posed to be held at Amsterdam in 1877, is one of the best, if 
not the best, we ever remember seeing. It contains a list of four- 
teen distinct articles, upon each of vrhich infoimation of the 
fullest description is asked, from a complete set of specimens of 
any particular plant of economic value through its various species 
or varieties down to the implements used in the collection or 
preparation of the product and the books or writings bearing on 
the subject. In the matter of vegetable fats and oils^ as well as 
in paper materials, large fields of work present themselves, and 
much matter of great interest may be exhibited. If the exhibi- 
tion is carried out in accordance with the designs of the pro- 
jectors it cannot fail to be most successful and interesting. 

Tvv'O lectures, suited for a juvenile audience, will be given in 
connection with the Society of Arts, on Tuesday, January 4, and 
Tuesday, January ii, by Dr. YT. B. Carpenter, F.R.S., on 
“ The \Yonders of the Microscope.” the lectures will commence 
at 7 T.M., and will be illustrated by the oxyhydric and electrie 
1‘ghts. 

A SAD balloon accident occurred at V'iriCennes, near Paris^ du 
the 8ih inst The balloon Univers having started at it 
in the morning descended with terrific force thMy-'ffye minutes 
later from an altitude of 1,000 feet. The baUocaiadKt in charge 
of Eugene Godard, one of the most a^onauts. 

Eight persons were on boan^ wiate CoL Laussedat 

and some officers who had made- tiie ascent for topographic 



136 


NATURE 


\pec. 16, 1875 


ptirpDses, Four persons were injured and the others experienced 
severe bruises. The real cau-;e of the catastrophe is to be inves- 
tigated officially by M. Giftard, the celebrated French engineer. 
At present it is supposed that the band of india-rubber which 
acts as a spring gave way under influence of the frosty weather. 

The Italian Geographical Society Daily Nrjjs Roman corre- 
spondent telegraphs) held its first monthly meeting of the winter 
session on Sunday. Capt. Barrattieri read the report of the Society’s 
expedition to the Tunisian Sahara last June. It gave interesting 
details of the journey to Gabes, to the Island of Gerba, and to 
other islands, described the country minutely, and proved the 
impossibility of the French project for connecting the Sahara 
with the Mediterranean by canal. The ne.xt paper, that of 
Deputy Caperio, on the latest explorations of Lake Victoria, 
dwelt on the importance of investigating the sources of the Nile 
between the mountains parallel to the coast and Lake Victoria. 
This was the task of the Italian expedition. 

In illustration of some remarks in the address of the presi- 
dent, Mr. H. R. Robson, of the Scottish Institution of Engineers 
and Shipbuilders, the number of the Transactions of that Society 
just published contains a large and carefully executed plate 
exhibiting a section of the Sub-Wealden bore-hole to the depth 
of 940 feet. 

No. 166 of the NotizUoit des Vereins fur Rrdkundezu Darmstadt 
find des MUtehheiniseken geologischtn Vereins contains a detailed 
risumJ of the meteorological observations made at Darmstadt 
during 1874, accompanied with a neat and cleanly constructed 
diagram showing the daily and monthly results ; and also the max'- 
mum and minimum temperatures, rainfall, and fog at six stations, 
during September i 875 > ^ the Grand Duchy ot Hesse. Among 
the many points detailed in the summary for Darmstadt may be 
noted the dates of the last and the first snow in the course of the 
year, the last and first frost, the last and first frost-day, mean 
temperature being 32® or lower ; the number of frost-days each 
mouth, and of summer-days, temperature being 77^‘0, or higher, 
and the particular days on which thunder and other weather- 
phenomena occurred. From November to June the ozone was 
greatly in excess during the night, but during the other months 
the excess occurred during the day. Among other matters, there 
is an interesting table of the mortality during September last 
from various diseases, at thirteen towns in tlie Grand Duchy, 
The deaths from diarrheea alone, which amounted to sixty- 
two, were a sixth of the whole. This high diarrheea deatli- 
rate, which is three times greater than that of London during 
the same season, and the unequal manner in which these deaths, 
as wen as deaths from phthisis, convulsions, and brain diseases, 
are distributed among the thirteen towns, suggest the desirable- 
ness of an inquiry into their sanitary conditions. 

At recent meetings of the Executive Committee of the British 
Pharmaceutical Conference, grants amounting in all to 75/., were 
made to a number of chemists for the purpose of obtaining ma- 
terial to enable them to carry on' scientific researches into the 
iHdiire and properties of certain substances used in pharmacy. 

The additions to the Zoological Society’s Gardens daring the 
past week include a Yellow-fronted Amazon {Chry soils ochro- 
cephald) from Demerara, presented by Mrs. Sproston ; a Tree 
Sparrow {^Passer montanus), two ^Mountain Linnets [Linaria 
iiaz’irosiris\ European, purchased; a V^est African Pyihon 
{Python sebid] from West Africa, presented by Mr. W. H. 
Berkeley. 

At the annual meeting on the 4th inst. of the Huddersfield 
Naturalists’ Society, the Secretary read a satisfactory report. 
The number of members is 134, the finances are in a flourishing 
and during the past year twenty-two papers have been 

read. 


ON SOME PROPERTIES OF GALLIUM 

TN a communication just made to tlie French Academy, M. 

Lecoq de Boisbaudran stales that he has succeeded, after 
considerable labour, in obtaining salts of gallium sufficiently 
pure to give, in addition to the galliurn spectrum, only faint 
traces of the zinc lines Zn a 144*62 and Zn 7 I50'05. 

.After adding a few facts regarding mixtures of gallium and 
zinc, he proceeds to examine certain reactions «f ihe pure salts. 

I- The electric spectrum of chloride of gallium, a little con- 
centrated, is very brilliant. The line 41 7 is much brighter than the 
line 404. The author did not observe any other line attributable 
to gallium ; there certainly are none of notable intensity, under 
tbe conditions. The colour of the spark in chloride of gallium is 
a beautiful clear violet. 

2. In the gas flame begot only the line Ga a 417, and very 
faint and fugitive, even with a salt which gave a brilliant electric 
spectrum. 

^3. The chloride and the sulphate of Ga are precipitated by 
NH3, but the precipitate is redissolved, in great part, in an 
excess of NHg. Taking up with HCl the porcion not dissolved 
by NHg, and recommencing the operation, all the Ga is promptly 
obtained in ammoniacal solution. 

4. An ammoniacal solution of sulphate or chloride of Ga is 
precipitated in the cold or hot state by an excess of acetic acid. 
The liquor must be extremely diluted. 

5. The chloride and the sulphate of Ga are not precipitated in 
the cold state by the acid acetate of ammonia, but the reaction 
takes place on heating. 

6. The sulphate of Ga is soluble in a 60 per cent, alcohol 
solution. 

8. A salt was obtained which the author believes to be am- 
moniaco-gallic alum ; though, in default of sufficient quantity, he 
was unable to analyse it or measure the angles. 

g. The alum of Ga is soluble in cold water, but, on heating, 
the salt is decomposed, and the liquor becomes greatly troubled. 

10. This alum is not decomposed in the hot state by water 
with addition of acetic acid. 

11. It crystallises very easily in cubes and octahedra, present- 
ing exactly the aspect of ordinary alum ; its solution, evaporated 
under the microscope, also presents the characteristic changes of 
known alums. 

^12. The crystals do not act on polarised light (between two 
Nicols giving extinction). 

13. A small crystal was kept some time under a layer of 
water, then transferred to a slightly supersaturated solution of 
alumino-ammoniacal alum ; it immediately increased in’it, and 
caused the crystallisation of the bquor. 

14- With ammonia in excess, tbe alum of Ga behaves like 
the other salts of this metal ; a portion of the oxide is precipi- 
tated, the other portion remains m solution. 

^ 5 * The very acid solution of GaoClg is precipitated by the 
yellow prussiate. 

16. The ammoniacal solution of sulphate of Ga is decomposed 
by the voltaic cuTTent. Metallic gallium is deposited on the 
platinum plate serving as negative electrode. The positive elec- 
trode is covered, at the same time, with a whitish pellicle, which 
is easily detached from the platinum, and is insoluble in a large 
excess of NHj. In a first operation i *6 mgr. of Ga were deposited 
in 4h. 30m. on a platinum plate of about 1S5 square millimetres 
surface. The surface of the positive electrode was about S77 
sq. mm. The battery consisted of five bichromate couples (zincs : 
17 cm. X 10 cm, ) coupled in tension. Tbe author presented to the 
Academy a specimen weighing 3*4 mgr. ; it was deposited in 
5h. 40m, on a surface of about 123 to 124 sq. mm. The positive 
electrode S77 sq. mm. ; the current furnished by ten bichromate 
elements (as above) coupled in tension. 

17. Electrolytic gallium forms a very adherent layer; it is 
hard ; it is polished with difficulty by friction with an a'^ate 
burnisher. A better polish is obtained by strong compression 
under the buniisher ; the metal thus acquires great brightness, 
and appears whiter than platinum. M'iien the electric current 
and the relative dimensions of the electrodes are properly reju- 
lated, the gallium presents a beautiful dull surface of silvery 
white, finely granulated, and interspersed with small brilliant 
points, which the microscope shows to be crystals. 

j- Gallium, deposited on a platinum p'ate, is not much oxi- 

^sed during washing in cold or boiling water, nor on beincr 

•3^1 ^ raised to about 200°. It decomposes water 

acidulated with HCl in the cold state, and [more rapidly in 
the hot state, with a brisk liberation of hydrogen, 
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The salts of Ga which. M. Lecoq de Boisbaudran has used in. 
his researches, have been from the blend of Pierrefitte ; he has, 
however, found the new metal in other ores of zinc, and notably 
in a transparent blend from Santander. He believes Ga will be 
met with in all blends. The Ga he extracted from the blends 
comes really from these minerals, and not from metallic zinc. 

The author’s last researches have confirmed the rarity of 
gallium in blend. The extreme sensibility of the spectral re- 
action led him even to over-estimate the quantities obtained. “ I 
do not think I exaggerate,” he remarks, “in sa)dng that in my 
first obseivation I possessed at the most of a milligramme of 
the new substance dissolved in a very small drop of liquid. The 
spectral anal}sis of so small a quantity ofmatter would have been 
impracticable before the considerable reduction I made in the 
dimensions of the apparatus for obtaining electric spectra, and 
without using very small sparks. 

“ If, as I suppose, there is no error as to the nature of my 
alum of Ga, the existence of this salt fixes the atomicity of the 
new element, and attributes to its oxide the same chemical 
function as that of alumina. The oxide of gallium, then, will 
be written Ga^Og.” 

The author, in conclusion, refrains, for the present, from dis- 
cussing the theoretical considerations raised in a recent note by 
hi. Mendeleeff. Questions of the kind have long interested 
him ; but he thinks ir very probable that without the particular 
method followed in the present research, neither M. MendeleefPs 
theories nor his own would soon have led to the discovery of 
gallium. 


SCIENTIFIC SERIALS 

Amirkan Journal of Scie 7 ice and Art^ November. — ^The 
original articles in this number are ; — On the variation in the 
strength of a muscle, by F. E. Nipher. — Studies on magnetic 
distribution, by H. A. Rowland. This, Part I., is on linear 
distribution, and the scope is indicated by the titles of the sec- 
tions : r. Preliminary Remarks ; 2. Mathematical Theory ; 3. 
Experimental Methods for Linear Distribution ; 4. Iron Rods 
magnetised by induction ; 5, Straight Electro- magnets and per- 
manent Steel Magnets ; h. Miscellaneous Applications. — CEsti- 
vation and its terminology, by Asa Gray. — A note in relation to 
the mass of meteoric iron that fell in Dickson County, Tenn., 
1835, by J. L. Smith.— Specific gravity balance, by Roswell 
Parish. The object of this is to determine the specific gravities of 
minerals, and other solids heavier ihan water, without the use of 
exact weights and without mathematical computation. — A paper 
on ScuihernNew England, by Prof. Dana. — Iowa county meteor 
and its meteorites, by N. R. Leonard. — On the post-Piiocene 
fossils of Sankoty Head, Nantuck Island, by A. E. Verrill. This 
article, referring to the paper by Desor and Cabot (Geol. Sec. 
Lond., 1S49), purpoits to correct some matters of detail in that 
paper, and luiies the number of known species from seventeen 
to sixty, of which a list is given. — In the short articles under 
“Scientific Intelligence” are : — Arithmetical relations between 
the atomic weights \ Evidence of glacial action on the summit 
of Mount Washington ; Discovery of the horns of an extinct 
species of ox in Ohio. — The two following reports are noticed ; 
On the geology and resources of the region in the vicinity of the 
49th paialiel Irom the Lake of the W’oeds to the Rocky Moun- 
tains ; A reconnaissance of the Black Hills of Dakota made in 
the summer of 1S74.— In an appendix Prof. O. C, Marsh contri- 
butes a paper on the Odontormthes, or birds with teeth. Alter 
recapitulating facts he has already contributed, he gives this 
classification : — Sub-class, Odoktornithes : A. Teeth in 
sockets ; vertebrae biconcave ; sternum with heel ; wings well 
developed ; order, Ichihyorniihes, B. Teeth in grooves ; ver- 
tebrae as in recent birds ; sternum without keel ; wings rudimen- 
tary ; order, Odofitolar. There are two plates in illustration of 
this paper. ' 

Zdisekfift der Oesterrdchischen GeseUscJiaft fkr Meteor ologk^ 
Oct. 15. — In the concluding part of his article on the higher 
atmospheric strata, Dr. Hellmann gives the following results : — 
(2) Moisture : time of maximum, upper station, 4,30 P.M.; lower 
station, 5.43 P.M. ; time of minimum : upper station, 7*3 A.M ; 
lower station, 7.30 A.M. The daily variation at the upper sta- 
ticn is only half that at the lower station. From a table of 
relative humidity we learn that the air is much moister at the 
upper station and removed by an almost constant quantity from 
saturation. In the morning and evening the lower air is the 
moister, at midday the upper. (3) Wind. Easterly winds were 
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less prevalent at the summit than at the foot of Mount Washing- 
ton, in the proportion of 1:2. It is now well ascertained that 
the wind at ordinary heights increases in strength daily from 
early morning till about 2 P.M., and then decreases until about 
9 P.M. Herr Hellmann was surprised to discover a variation exactly 
contrary to this to hold cn the summit. In fact, the least 
velocity occurs about I P.M., the greatest after 12 at night ; 
while at the foot the usual variations were followed. Dove 
explains the generally observed increasing velocity in the morn- 
ing in our climate by the combined action of a large mass of 
heated air ascending in the east, and the prevalence of w'esterly 
winds. In the evening the heated area would lie westward, the 
two influences would oppose each other and the wind would 
decrease in velocity. Similarly the diminution of velocity from 
early morning to mid-day at great heights may be caused by the 
overflow westward of the air heated in an area east of the station 
opposing the prevailing west wind, and the acceleration in the 
afternoon by the overflow eastward from the heated area 
now in the west adding itself to the west wnd. In agree- 
ment with this view is the fact, shown by observations 
on the Rigi, that velocity in summer is least about mid-day, 
much greater in the early morning and late evening, and in 
winter on the contrary, in harmony with the variations at low 
levels. The greatest observed velocity was ninety-six miles an 
hour. While tins storm blew aloft a calm reigned below. But 
is it not likely that a current was drawn upwards by it ? We 
have no instruments to register vertical currents. With respect- 
to the relation of tempeiature to height, c learly it cannot be 
simply formulated, and will differ according to the altitude at 
which the daily ascending current flows off laterally. (4) 
Clouds. There was more cloud and fog at the summit about 
midday than at other times, and, roughly speaking, the amount 
of cloud varied inversely as that below during the daytime. 

Memorie ddla Socida degli Spetircscofisti Italiani^ hi arch, con- 
tains a table by Father Secchi, showing the number of protube- 
rances and spots viewed, and the number of days on which 
observations were made during each revolution of the sun from 
April 1S71 to March 1S75, in all forty-two revolutions. The 
number of protuberances or spots seen during each revolution, 
divided by the number of days, gives an average for each day ; 
this in 1S71 was about 26 for protuberances and 100 for spots, 
and decreases gradually dowm to 5*45 for protuberances and iS’S 
for spots, in March last. Drawings of the chromosphere for 
January, February, and March, by Secchi and Tacchini, also 
accompany this number. 

May. — A paper by Prof. Bredicbin, on spectroscopic obser- 
vations of the sun, referring to the relation betv^een spots and 
prominences, or the latter being the cause of the foimer. A 
long series of observations by Prof. Tacchini, from February to 
June 1873, showing the po^ilions on the sun in which promK 
nences containing magnesium or giving the 1474 line iver seem 
The maximum number of positions in w’hich magnesium was 
observed for any one day was sixty, and the same number for the 
lS74lme. — Prof. Fisati contributes a prper on the theories of 
electro-static induction. 

June. — Prof. Tacchini writes cn a method of determining the 
angles of position of spots and faculse. In this case the image 
of the sun is thrown by the ej e-piece of the telescope on to a 
screen on which is a divided circle, with which ibe image of thil 
sun coincides. — Father Secchi contributes a paper on the solar 
prominences observed from April 1S71 to June 1875. Accom- 
panying this paper are tables showing the number of promi- 
nences in each ten degrees of solar latitude, together with their 
heights and sizes. 

July. — A note on the presentation of a medal to Prof. H. 
Draper by the United States Government for his assistance in 
preparing for the Transit of Venus. — Observations of the positions 
in which prominences containing magnesium occurred during 
July 1873, by Prof. Tacchini. — Drawings of chromosphere 
during March and April 1S74, by Secchi and Tacchini. 

August. — A. continuation of table by Tacchini, showing pOQ-_ 
tions on sun where prominences ‘containing magnesium ocemrred 
during August and September 1S73. — Prof. Tacc hin i wrlfes'csn 
observation of the Perseids of last August, in which gnres 
the mean radiant point as 2h- 5cm. and -p 53°. x 

Verkanditmgejt dor L k, giclogischen RdeJimnd^. Vienna, 
Sept. 30. — In this number -Dr. Schimpex dc^sarihes the geo- 
logical conditions of the district of Arrl^ m "Ahyssiiiia, and a 
curious apparently volcanic phenom^oh with there. The 
district is a cleft-aossed plain neak fhfe level oi) the 
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Red Sea, from wiiich it is separated by a low range of 
The gentle rains at one part of the year supply sufScient 
moisture to heat the iron pyrites scattered over the surface of 
Arrho to a mild glow ; the substance is decomposed, lixiviated, 
and brought into combination with several combustible matters, 
and eruptions like those of volcanoes take place ; slime cones are 
formed from four^to twelve feet in height, from which, as from 
pipes, issue steam and dame. These generally ephemeral for- 
mations consist of mud which is mixed with sulphur and salt, 
and in the dried cones may be found almost pure sublimated 
sulphur. The general appearance of the place is like that of 
pulp boiling in a huge, angular, zig-zag cauldron. The pheno- 
menon continues till increased rains lay the ground under water, 
after disappearance of which at the end of the rain periods, 
a hard salt crust, several inches thick, covers the ground. — The 
trachytes of the island of Cos are described by Dr. Dolter; 
Dr. Stache gives an account of the eruptive rocks in the Ortler 
region and the mountain group of the Zwdlfer-Spitz in Upper 
Vintschgau ; and Dr. Homes, of observ^aiions in the district 
where the Rienz takes its rise. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, Nov, 25. — On tlae production of Glycosuria 
by the effect of oxygenated blood on the liver, by F. W. Pavy, 
M.D.,F.R.S. 

The conclusions arrived at are that the amyloid substance 
found in the hver is a body which tends to accumulate in certain 
animal structures under the existence of a limited supply of 
oxygen, and that it is through the liver exceptionally receiving 
the supply of venous blood it does, that the special condition 
belonging to it is attributable. It is also shown that the undue 
transmission of oxygenated blood to that organ at once induces 
an altered state, which is rendered evident by the production of 
glycosuria. 

On the Structure and Relations of the Alcyonarian Heliopora 
aerulea^ with some account of the anatomy of a species of Sarco- 
phyton ; notes on the structure of species of the genera Miiie- | 
portZf Fcciliopof-a, and Stylastey' , and remarks on the affinities of | 
certain Palaeozoic Corals, by H. IM. Mozeley, Naturalist on tlis 
Challenger Expedition. 

The title of this paper indicates the nature of its contents. 
The author has not been able to decide whether Millepora- 
is one of the actinozoa or belongs to the hydrozoa as stated by 
Prof. Agassiz. Hdijptri is undoubtedly alcyonarian. 

Mathematical Society, Dec. 9.— Prof. H. J. S. Smith, 
F.R.S., president, in the chair. — Slajor J. R. Campbell and 
Prof. G. Minchin were elected members. — Prof. Clifford 
read a paper on the transformation of elliptic functions, in which 
he attempted to apply Jacobi’s geometrical representation of the 
addition-theoreni m elliptic functions to the theory of their 
transformation. — Prof. Cayley spoke on a system of algebraical 
equations connected with Malfatti’s problem. The communica- 
tion was an extension of a paper by the same gentleman in the 
Cambridge and Dublin Maihemaiical Journal^ tom. iv-, 1849, 
pp. 270-275.— The chairman next communicated tliree short 
notes : I. On a problem of Eisenstein’s. If is an uneven 

— I 

prime, the function 4 ^ always be expressed in 

the form F® “( — where X and F are rational 

and integral functions of x, having integral coefficients. This is 
a theorem of Gauss. Eisenstein^s problem [Crellls journal, 
voL xxviL p, 83) is **to determine the cases in which the equa- 
tion Z = F* - (- p admits of a multiplicity of 

solutions, and to ascertain the law connecting the various solu- 
tiims, when there is more than one.” The solution of this 
problem is as follows ; — If [iT, 6"] is any solution whatever 
in integral numbers of the equation 7'® — (— i) ' “ ^^p 

and [A", F] is any one given solution of Gauss’s equation, then 
ail the solutions of Crauss’s equation are comprised in the formula — 

[4(rx+ (- i)^puy), i{ux+ T¥)\. 

Thus if == 4 ^ + 3 the equation admits of but one solution (the 
four solutions [± AT, ± F] being r^arded as but one) except in 
the epe p - 3, when it admits of three ; if = 4 « -i- i, the 
admits of an infinite number of solutions. That the 


functions [ 4 ( 7 ’Ar £ 7 F), i{DX + TV)] are all of them 
solutions of Gauss’s equation is evident ; the proof that this formula 
comprises all the solutions of the equations is less elementary, 
because it depends on the irreducibility of the function. Z. There 
exists a general theory of the representation of rational and 
integral functions of x by quadratic forms ; such representation 
being, of course, only possible when the given function of is 
capable of resolution into two factors by the adjunction of a 
quadratic surd. — 2. On the joint invariants of two conics, or two 
quadrics. Let F and Q be two conics, and let l 23 be any 
triangle self-conjugate with regard to F. Let also F^, Fp 
be the rectangles of the points i, 2, 3, with regard to the conic 
F^ these rectangles being taken upon transversals measured in 
any fixed direction ; and let <2i7 fes <23? have similar meanings 
with regard to the conic Q, the direction of the transversals being 


<2i <2*'’ <2$ 

also fixed. Then the„expressioii ^ ^ has the same 

■^1 -^2 "^3 

value for all self-conjugate triangles of F; and is, in fact, that 
invariant of F, Q, which is linear with regard to Q, and quad- 
ratic with regard to F, and the evanescence of which expresses 
that Q harmonically circumscribes F. The corresponding theorem 
in the geometry of the straight line is : “If Qo, F^, are 
two pairs of fixed points on a line, and if A-^, A 2', is any pair of 
harmonic conjugates of F^ F^, the value of the expression 
■ ^1 Qi • -^1 Q2 J. A^ Qi . A^ Q2 
A\ • Ai F .2 A^ . A^ F^ 

is independent of the particular pair A-^ A,^ considered.” From 
this theorem, the result given above for two conics follows imme- 
diately 5 from it the con-esponding property for two quadrics 
may be inferred, viz. : 


gi + & + ^ = 

” " " 


constant ; 


and so on for quadratic functions containing any number of in- 
determinates, 3. On the equation Z’ x 2 > = constant, of the 
geodesic lines of an ellipsoid. From this equation (in which F 
is the perpendicular from the centre upon the tangent plane at 
any point of the geodesic, and D is the semi-diameter parallel to 
the tangent line of the geodesic) it is convenient to be able to 
infer directly the principal properties of the geodesic line, without 
having first to transform the equation into M, Liouville’s form, 
/A- cos’^i -f y® sln'^f = iz®. In Dr. Salmon’s “Geometry of 
Three Dimensions,” the theorem of the constancy of the 
sum or difference of the geodesic radii vectores, drawn from 
any point of a line of curvature to two umbilics, is thus 
demonstrated. And it is woith while to add ^^though it is 
very improbable that the point has not been noticed before) that 
a proof of the theorem that two geodesic tangents of a line of 
cur\-ature which intersect at right angles, intersect on a sphero- 
conic, may similarly be obtained without transforming the equa- 
tion. Let Q be the point where the two geodesic tangents inter- 
sect at right angles, O the centre of the ellipsoid ; let c = (9 
and let a, b be the semi-axes of the central section parallel to the 
tangent pl^e at Q, The two geodesics make angles of 45'’ with the 
lines of curvature at Q : lienee, for either of these geodesic lines, 

be a second point where two geodesic 


tangents to the same line of curvature intersect at right angles : 
2 F^a-b^ _ 2 

tnen — 1 ijeca^ise F x D has the same 




-f 


value for all geodesic lines touching the same line of curvature. 
But F-a^b^ = F''^d-b'^, because parallelepipeds circumscribing 
an ellipsoid with their faces parallel to conjugate diametral planes 
are equal Hence o® -H < 5 ^ = a'® + b'\ But also a® + -p = 
a c =■ c\ and Q and ^ lie in the same sphero-conic. 

Mr. Tucker (in the absence of the author) bjought before the 
Society a paper by Mr. H. \Y. Lloyd Tanner on the solution of 
certain partial differential equations of the second order, having 
more than two independent variables. The equations con- 
sidered are included in the form — 


I = « 7 = » 




I = I / = I 

where Flj are functions of 


+ = 0 


(I) 


/ dt\ 


\~^J ■ 

■ • dxj’ 


and it is proposed to investigate the conditions that (i) should 
be soluble in terms of arbitrary functions, the arguments of 
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whicli are definite functions s, ... ; and when these 

conditions are satisfied to determine the solution. Three cases 
arise for discussion : (i) « — i of the arguments independent, 
(2) n of them independent, {3) n + i of them independent. 
The paper concludes with a note on the appKcation of a similar 
method to equations of an order higher than the second. 

Zoological Society, Dec. 7. — Mr. George Busk, F.R.S., 
V.P., in the Chair.— Mr. Sclater read an extract from a letter 
addressed to him Ly Mr. H. A. Wickham, on the occurrence of 
the large blue Hyacinth hlacaw, {Ara hyacinthina) near San- 
tarem, on the river Amazons.— Mr. Sclater exhibited and made 
remarks on a Skin of Hypocolius ampelmiis . , Bp, obtained by Mr. 
Wh T. Blanford, in Upper Scinde, to the west of Shikaprur. 
—Prof. Owen, C.B., read the twenty-second part of his series 
of Memoirs on Dinomis. This part contained a restoration of 
the skeleton of Dmornis maximus. — Mr. J. W. Clark read a 
paper on the Eared Seals of the islands of St. Paul and Amster- 
dam, to which he added a description of the Fur Seal of New 
Zealand from specimens kindly furnished by Dr. Hector. Mr. 
Clark further read copious extracts from the narratives of the 
older Explorers in these seas, and attempted to reconcile the 
notices given by them with the subsequent description of 
Naturalists. — A communication wss read from the Rev. R. 
Boog Watson, on the generic peculiarities of the distinctively 
Madeiran Achatinas of Lowe. —A communication was read 
from Dr. Hermann Burmeister, Director of the National 
Museum, Buenos Ayres, containing the description of a new 
species of Dolic/iotis'- \7hich. Dr. Burmeister proposed to call 
JDolickoiis salhnicola, —Mr. W. T. Bianford communicated par- 
ticulars respecting some large Stags’ Homs, obtained by the 
Expedition to Western Turkestan to which the late Dr. StoHczka 
was attached as Naturalist, said to have been brought originally 
from the Thian Shan Mountains. These horns were of very 
large size, each measuring 51 inches in length round the curve- 
Mr, Blanford, considering that these horns clearly showed 
the existence of a species hitherto undesciibed, gave a fall 
description of them, and proposed to give the name of Cervus 
ensi€pha 7 itis to the animal to which they belong. — ^Dr. O. 
Finsch communicated some notes on Phcsnicomanes zora. Sharp, 
and Abrorztis atrkapilla, Blyth, and pointed out that the first 
named bird is identical with lor a lafresnayei of ^Malacca, while 
Ahro> nis airicapilla^ said to be from China, is in fact a Myiodiocies 
pztsillusy Wils., a well known North American bird.-— A second 
communication from Dr. Finsch contained the description of a 
bird from the Arfak Mountains, New Guinea, which appears to 
form a new genus and species. This Dr. Finsch proposed to call 
Pristornampkus verstai. — A third communication from Dr. 
Finsch gave the characters of six new Polynesian birds in the 
Museum Godefhoy at Hamburg. — A communication from Mr. 
J. Caldw’ell, contained some notes on the Zoology of the Island 
of Rodriguez. — Dr. E. Von Martens communicated a list of the 
Land and Fresh Water Shells collected by Mr. Osbert Salvin in 
Guatemala in 1S73-74. 

Geological Society, Dec. i. — Mr. John Evans, V.P.R.S., pre- 
sident, in the chair. — hX. Rodolfo de Arteaga, William Henry 
Barnard, the Rev. J. Clifford, M.A., Lieut. -Gen. Robert Fitz- 
gerald Copland- Crawford, R.A., Walter Derham, B.A., James 
Duigan, George R. Godson, the Rev. Algernon Sydney Gren- 
fell, Sir David Salomons, Bart., Aubrey Strahan, B.A., 
William Thomas, Edward Wethered, F.C.S., the Rev. Burgess 
Wilkinson, and Edward Alfred Wiinsch were elected Fellows of 
the Society* The following communication was read : — On the 
granitic, granitoid, and associated metamorphic rocks of the 
lake-district. — Parts III., IV., and V., by Mr, J. Clifton Ward, 
of the Geological Survey of England and Wales, ^ Port III, On 
the skiddaw granite and its associated metamorphic rocks. ^ The 
subject was treated under the three heads of (i) Examination, in 
the field, (2) Microscopical examination, (3) Chemical examina- 
tion, and the following were the general results arrived at. The 
metamorphism of the skiddaw slate extends for many miles 
around the several granitic masses, and commences by the for- 
mation of small spots which become developed into chiastolite 
crystals. The chiastolite slate passes into spotted schist, by the 
great increase of the small oblong spots arranged along planes of 
foliation, and mica appears. The spotted schist graduates into 
mica -schist, which, however, often retains to the last faint spots, 
and occasionally chiastolite crystals. The junction between the 
mica-schist and the granite is generally rather abrupt On the whole, 
chemical and field evidence especially 2xd’ against r^arding the 
gianite, now exposed, as the result of the extreme metamorphism 


of the skiddaw slates immediately aroimd it ; but whether it may 
not have resulted from the metamorphism of underlying parts of 
the same_ series is an open question. The great contortion of the 
mica schist around the granitic centres may be in part due to the, 
at any rate, partially intrusive character of the granite. In an 
appendix abstracts of papers by various authors who have written 
in connection with the subject were given.— Part IV. On the 
quartz felsite, syenitic, and associated metamorphic rocks of the 
lake district. This part was treated under the same three heads 
of field, microscopical, and chemical eridence as the last. The 
quartz felsite of St. John’s Vale, and the syemtic granite of 
Buttermere and Ennerdale, lie for the most part at the junction 
of the volcanic and skiddaw series, and seem by their line of 
strike, and by the occasional presence of bands of slate or 
volcanic rock enclosed within or running through them, to 
represent the transition beds between the two series, metamor- 
phosed in great measure m situ. Both microscopic and chemical 
evidence demonstrate the possibility of this process. Eridence 
gathered in the field, and microscopic and chemical examina- 
tion, all seem to suggest that the rocks of Carrock Fell, &c,, re- 
present the base of the volcanic series, consisting largely of con- 
temporaneous traps, thrown into a synclinal, the axis of which 
ranges generally east and west, and metamorphosed into rocks 
of greatly varying character, such as sphcerolitic felsite, hypers- 
thenite, and dionte. Although all the various masses treated of 
were probably formed in the ma in by the metamorphism of beds 
in sttUy it is probable that some parts of the resulting magma 
became occasionally intrusive among and absorptive of higher 
beds. In an appendix notices of papers on these rocks by other 
authors were given. — Part V. General summary. In this part 
the leading results of the four preceding divisions of this memoir 
were briefly brought forward, followed by the discussion of 
various considerations relating to metamorphism, under the fol- 
lowing heads : — i. Granite at various depths ; 2. How far 
granite may be an ultimate universal product of metamorphism ; 

3. Distribution of metamorphism (selective metamorphism) ; 

4. Classes of metamorphism. The paper was illustrated by a 
large geological map of the northern part of the Lake district, 
by a geological model of the Keswick district, by rock specimens, 
and large coloured photographs taken from water-colour micro- 
scopic drawings made by the author. 

Physical Society, Dec. ii. — Prof. Gladstone, F.R.S., pre- 
sident, in the chair. — The following candidates were elected 
members of the Society C. Higgins and S. O. Thompson, 
B.A., E.Sc, — In the absence of Prof. G. C, Foster, Mr. Lodge 
exhibited and described a simple form of chronoscope for mea- 
suring short intervals of time, which Prof. Foster has recently 
devised. In experiments commenced about eight years ago the 
apparatus consisted essentially of three parts : i. An arrange- 
ment for releasing the bullet or other body whose fall was to be 
timed, when the apparatus is employed for such determmations ; 

2. An arrangement for directing a gauged stream of water into a 
vessel during the time occupied by the fall of the body j and 

3. A platform to receive the falling body. The stream of water 
was directed into the vessel by means of a bent funnel brought 
under a constantly flowing stream by an electro- magnet. But 
this apparatus had two serious defects, one of which was caused 
by the difficulty of accurately gauging the stream, and the other 

! by the inertia and consequent sluggishness of movement of the 
funnel. The arrangements, however, for dropping and receiving 
the bullet being satisfactory, were finally adopted. The former 
is simply a clip one side of which is a spring, and this forms the 
armature of a small electro-magnet. On completing the circuit 
the spring is drawn aside and the bullet released, momentarily 
breaking a current which passes through it, as subsequently 
described. The bullet, at the end of its fall, strikes a 
small mahogany table, so arranged that the blow slightly 
depresses it, and permanently breaks the same cuproit, 
which in the interval has been dosed by a sub&idi^ 
wire. The author abandoned the method of indicatii^ 
the commencement and end of the fall by an independearf: 
electro-magnet and, substituting the trace made on 
paper by a vibrating tuning-fork for the stream of he 

registered them by perforations made by induction-coil ^aiks in 
the blackened paper, a method suggested by the description of 
Beetz chronoscope. The apparatus is diflicult to describe with- 
out the aid of diagrams, but the fdnoww^wiS perha^ suffi- 
ciently indicate the gener^ arrangement, T^ two terminals of 
the secondary coil are connected, tha whh the tuning-fork, 
and the other with the mdaHio dfimi on which the blackened 
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paper is carried. The other connections are as follows : — The 
current passes from one pole of battery to spring of releasing 
apparatus ^which is also connected vnth one terminal of a separate 
condenser"), dience through the bullet to the fixed portion of the 
clip, and by a wire to the lower table, which is also in electrical 
connection with the face of the electro -magnet which releases the 
bullet, in order that the current may be completed immediately 
the failing body is released. From this table the current passes 
thiough an adjusting screw to one terminal of the primary wire of 
the induction coil which is connected with the other condenser 
terminal. The other pole of the battery is connected with the 
primary. The spark in each case is caused by the breaking of j 
the current which takes place when the bullet is released i 
and when it strikes the table, the perforations in the black 
paper of course being made in the trace produced by the 
tuning-fork. It is hardly necessary to mention that the re- 
leasing electro-magnet is worked by one or two independent 
cells. The author considers that wdth a fork making sLxty-four 
complete vibrations in a second the error, in determining an 
interv'al of net more than two or three seconds, should not , 
exceed Tjijth of a second, and that with a more rapidly vibrating I 
fork probably much greater accuracy might be attained. Mr. 1 
Ledge made four experiments before the Society with falls of 
2 ft. and I fr. , from which the value of gravity was found to be 
32'2i. Prof. Guthrie inquired whether the instrument was sen- 
sitive to the influence of temperature on the time of vibration of 
the tuning-fork. Mr. Ladd suggested that the pressure of the 
marker on the end of the tuning-fork might hinder its \’ibration, 
and referred to difficulties which Capt. Noble had met with in 
the w'orking of his chronograph. AT r. Lodge stated that experi- 
ments had only been made in a laboratory having a fairly equable 
temperature, and that therefore the effect of considerable changes 
of temperature had not been ascertained. He considered that 
the slight resistance referred to by Mr. Ladd would rather tend 
to diminish the amplitude of vibrations than to change their 
number per second. — Prof. McLeod then described and exhibited 
an arrangement for ensuring that the charge given to a Leyden 
jar shall not exceed any fixed limit. Through a cork in the 
upper end of a bell-glass passes a brass rod, insulated through 
its entire length by means of a glass tube, through which it 
passes freely. To the upper end is attached a brass knob, and ihe 
lowei end is pointed and provided with a screw-tliread, so that 
it can be set at ar.y distance within, or through, a hollow brass 
bah, perforated below and rigidly fixed to the glass tube. Within 
the bell-glats is a loose cage of perforated sheet zinc and a vessel 
containing strong sulphuric acid. The whole stands on a metallic 
plate to secure a good earth connection. The action is as fol- 
lows:— If the rod be screwed down so that the point projects 
through the hollow bail, the upper knob and lower metallic 
plate being connected with the two poles of a Holtz machine, 
only short sparks can be obtained, because a large amount of 
electricity escapes at the point ; but if the rod be raised so that 
the rod barely^piters the hollow bail, at the top, no escape takes 
place from it, the machine will give its full length of spark. 
By varying the position between these two extreme limits,, any 
required length of spark or amount of charge for an interposed 
Le_yden jar can be ■ obtained. 

Entomological ^ ^ciety, Dec. i. — Sir Sidney Smith 
Saunders, C.M.G., president, in the chair. — Mr. W. A. 
Forbes e.xhibited a variety of the Burnet Moth {Zygt^na 
with yellow spots, of which he had bred a 
number from larvce taken near Winchester. — Mr. Champion 
cahibited' some rare British Coleoptera. — Mr. William Cole 
exhibited carefully-executed drawings of the pupm of a species 
of the Dipterous genus Ephydra, whicli he had taken clmging 
to the stems of grass, in brackish water, near Southend, Essex. 
— The President referred to the numerous parasites found on 
bees of the genus and remarked that M. Jules Lichten- 

stein had recently obtained Zonitis prcEiista from the ceils of 
Osmia irideniaia ; and likewise Duf., from its 

desiccated adult larvas, in the same way that Haliicdla osmuida 
effects its metamorphosis, thus making the thirteenth parasite 
recorded as infesting this particular species of bee. — A paper 
was communicated by Dr. Burmeister, of Buenos Ayres, giving 
a description of a new genus belonging to the family Scariiidtz 
(nearly allied to Clhina)^ taken on the shore of the river Uru- 
guay, near the town of Concordia. 

Paris 

Academy of Sciences, Dec. 6. — M. Fremy in the chair. — On 
the CGajjstitution of phosphate?, by MM, Berthelot and L-ouguinine. 


— Atmospheric perturbations of the hot season of iS 7 Sj 
B el^and.~Oa the colouring matter of fruits of Mahonia, and the 
characters of the wine these fruits give by fermentation, by M. Is. 
Pierre. — On the astronomical phenomena observed in 1597 by 
the Dutch in Xovaya Zemlya, by M. Baills. — Note on the double 
touch process of magnetisation, by M. Gaugain. — On the tempera- 
ture of elevated layers of the atmosphere, by M. Mendeleeff. The _ 
temperatures observed there are constantly higher than those 
calculated ; this is accounted for by aqueous vapour. — On the 
transparence of flames and of the atmosphere, and on the visi- 
bility of scintillating lights, by M. Allard. From experiment he 
adopts o*Si as mean value of the coefficient of transparence of 
flame, referred to the centimetre of thickness traversed- The 
absolute intensity of flame increases more rapidly than the 
w^eight of oil consumed, but the amount of light absorbed in 
passage of rays through the flame increases still more rapidly. — 
On the distribution of magnetism in circular or elliptical steel 
plates, by M. Duter. — On some properties of gallium, by M. 
Lecoq de Boisbaudran. This is noticed fully elsewhere.™ 
Note on a derivative by hydratation of cellulose, by M. Aime 
Gerard. — Researches on the constitution of albuminoid matters, 
by M. Schutzenberger. — On the development of the fruit of 
Chaeiotiiium, and the supposed sexuality of Ascomycetes, by M. 
van Tieghem. — On new fossil pieces discovered in the phos- 
phorites of Quercy, by M. Gaudry. — On the virulent state of 
blood of healthy horses, killed by falling or asphyxia, by M 
Signol. The blood taken from the body after sixteen hours proves 
rapidly fatal to goats or sheep inoculated with it (twenty-four 
drops). Motionless bacterldia are present, but there is no sign 
of putridity. — Discovery of the 157th small planet at IMarseilles 
on Dec. i. Ephemerides and observations of planets lately 
discovered, by M. Stephan. — Observations of planets (152) 
and {154) made at the Paris Observatory, by M. Prosper 
Henry. — On the isochronism of the spirals of chronometers, 
by M. Caspari. — Note on the distribution of magnetism in 
the interior of magnets, by MM. Treve and Darassier. — 
On. the fermentation of fruits, by MM. Lechartier and Bellamy. 
— On panification in the United States, and the properties of 
hops as ferment, by M. Sacc.. — On the presence, in present 
seas, of a type of Sarcodaria of the secondary strata, by 
M. Fischer. — On larval forms of Bryozoa, by M. Barrois. 
— On the organisation of Acarians of the family of Ga- 
masides ; characters showing that they foim a natural transition 
between hexapodan insects and Arachnida, by M. Megnni. — 
Nidifleation of the rainbow fish of India, by M. Carbumiidr. — 
On the ferns and Lycopodiacece of the islands St. Paul and 
Amsterdam, by M. Fournier. — On the influence of stripping off 
the leaves of beet on production of su^ar, by M. Coren winder. 
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LORD DERBY ON THE ENDOWMENT OF 
SCIENTIFIC RESEARCH 

W E do rot think it possible to estimate too highly 
the value of Lord Derby's address last Friday 
at Edinburgh, and his statements as to the rapidly 
widening fields of science and the increasing value of 
the results of scientific research. We shall simply con- 
tent ourselves with quoting the very remarkable views 
he put forth as to the duty of the State with regard to the 
encouragement of research, views which, when we con- 
sider the character of the speaker and his official position, 
must be regarded as of the greatest significance. After 
speaking of the all-absorbing nature of scientific research, 
of the necessity of complete devotion to a special depart- 
ment in order to achieve success, and of the ^'world- 
wide benefit of scientific results, Lord Derby said : — 
Science, above all, needs leisure, and I hope it is not 
utopian to look forward to the possibility of a far ampler 
pro\fision being made for its prosecution by competent 
persons than exists at present. I do not refer merely or 
principally to help from the State ; though, speaking for 
myself, I should not grudge it in such a cause. But the 
spirit of patriotism which animated founders of schools 
and colleges and public benefactors of former days is not 
extinct ; in some directions it is more flourishing than 
ever. An American banker lately gave half a million to 
help ihe poor of London ; a well-knowm Scotch gentleman 
has given the same sum within the last few years in aid of 
the Ku'k of Scotland ; money is never wanting at either 
end of this island when men see their way to make a good 
use of it, When have schools, hospitals, public parks, 
museums, institutes been more abundant than at the 
present day ? Science has no endowments, or next to 
none ; but only because the interest in that class of 
subjects is comparatively new, and rich men, who want 
to do some good with their capital, have not looked 
much in that direction as yet. Is it too sanguine 
a hope that we may see individual liberality take 
a form which hitherto it has rarely taken ? Who 
knows how many discoveries might be worked out, 
how many conquests of man over nature secured, if for, 
I do not say a numerous body, but even for some 50 or 
100 picked men, such modest provision were made that 
they might be set apart, free from other cares, for the 
double duty of advancing and of diffusing science ? Who 
can measure what has already been lost to England and 
to the w^orid, when intellects capable of the highest kind 
of original work have been wasted, not by choice, but by 
necessity, on the common drudgery of every-day life ? I 
know very well that to some extent that must continue 
to be the case ; it is visionary to contemplate a state of 
society in which every man will find exactly the employ- 
ment that suits him ; in human life, as in nature, there 
will always be a vast apparent waste of power. But we 
may at least reduce that waste where we see it going on ; 
original capacity is not so common that we can afford to 
throw it away, nor so difficult to discover that we may 
excuse ourselves by saying we did not see it. I am quite 
aware that endowments of all sorts are discountenanced 
by a certain class of thinkers, of whom I speak with re- 
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spect, but who, I think, argue from the abuse of a thing 
against its use. The fact remains that the most enduring 
and valuable work done in the line of pure science will 
not bring a shilling to the man who does it ; and while 
that is so (and one does not see how it can be other- 
wise), there seems nothing unreasonable in saying that 
society shall, in one way or another, make provision for 
those who are doing so* much for society. Nor do I 
see that the risk of jobbing in such matters is great. 
]Men who work to make money, or men who care for 
reputation of the popular sort, do not choose such 
pursuits as those of which I am speaking. And, making 
all allowance for the little jealousies and rivalries 
from which no profession is free, I believe that 
there is seldom any difficulty in picking cut the best 
qualified candidates for professorships and appoint- 
ments of that kind where there is an honest wish to 
find them. I go into no detail ; I indicate no special 
plan. I had rather, for my own part, see action taken by 
the community than by the State, or, at least, I should 
wish to see the community largely helping the action of 
the State ; but whatever is done, or whoever does it, I 
think that more liberal assistance in the prosecution of 
original scientific research is one of the recognised wants 
of our time. How far that assistance can be obtained by 
the utilisation of ancient endowments is a question partly 
of principle, partly of detail. I do not agree with the ex- 
treme views which have been put forward on either side 
in regard to it. I cannot follow the reasoning of those 
who say that the State has no right to dissert endowments 
from one purpose to another. There must be a regulating 
power somewhere, else changes which, by common con- 
sent, lapse of time has made necessary could not be 
effected ; and whether that power is vested in a Court of 
Justice or in a Commission, it is equally the power of the 
State, To my mind, so far as right is concerned, the 
Legislature may do what it chooses in regard to any en- 
dowment, without injustice, provided only that the rights 
of living individuals are respected. How far it is politic 
to use that power is another matter. Push its exercise 
too far, and you kill the bird that lays the golden eggs. 
Men give or leave funds, not for the promotion of useful 
public purposes in the abstract, but for some special form 
of public usefulness that has taken their fancy. You 
never hear of a fortune left to the Chancellor of the Ex- 
chequer to employ as he thinks best for the public 
service- One man cares for schools, another for hos- 
pitals, and so forth; and unless intending benefactors 
have a reasonable security that the general purpose for 
which they leave their money will be respected, the 
stream will soon dry up. More than" that,- I consider, 
they ought not to ask. Respect the founder's object, 
but use your own discretion as to the means ; if you do 
not do the first, you will have no new endowments ; if 
you neglect the last, those which you have will be of 
no use.” . ..y , ^ 

We need not sdd one word of our own in supp^'of 
: these views ; the case on behalf of the endowment of re- 
search, which we have long advocated on the' grounds 
stated by Lord Derby, could not be more fofe^y put. It 
may, however, be useful to collect for re^S^rehcethe opinion 
of the country as expressed throng^ ^ally press. 

The Daily News thus Lord Derb/ s views 
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The real advancement , of science needs, as Lord 
Derby says, leisure, and the power and opportunity of 
purely disinterested study. In this sense all scientific 
men will agree wdth Lord Derby that science needs more 
help. We have, indeed, in England, some very illus- 
trious Imng examples of men who not only teach, as 
a daily and laborious duty, the methods and results 
of scientihc investigation, but who have themselves, in 
a precious and hard-earned leisure, carried that inves- 
tigation far forw^ard along paths hitherto untrodden. But 
it has occurred to every reader of their writings to ask 
what they might have added to the w’orld^s knowledge 
had they been able to devote tbeir whole time and strength 
to their favourite pursuit. There is a growing conviction 
that investigation of this kind, as apart from teaching, 
ought to be encouraged by the State. Lord Derby would 
not grudge it help, even from national resources ; but he 
throws out a suggestion which may be commended to the 
notice of men who, like the late member for Bridport, 
have money to leave, and are on the look-out for 
heirs. We have, as Lord Derby says, bequests of all 
kinds ; and it would be a welcome sign that science had 
been made popular, even in a sense he would approve, if 
bequests of large sums to endow original research should 
come into fashion.” 

The Daily Telegraph says : — 

"And here the speaker could not but touch on the 
question of the better endowment of scientific research, 
which he disposed of by heartily wishing that such bene- 
volent people as give half a million to a charity, or to the 
Kirk of Scotland, would turn the stream of Pactolus upon 
the dry ground of natural science. There is no soil which 
would yield back more profitable harvests. A discovery 
in mechanics or physics benefits all mankind ,• and great 
investigations are undoubtedly kept in abeyance for want 
of the help which society does not, and the Government 
cannot, bestow. Lord Derby, indeed, expressed himself 
willing to advocate all that could be done in tbis direction 
by a Government ; but his opinion is that the community 
must take up the question, if anything really large was to 
be hoped for, though something might, perhaps, be 
effected by the careful application of old endowments, 
upon which point the Lord Rector uttered some observa- 
tions balanced so finely that a pinch of the dust of a 
^ dead founder ' would turn his well-trimmed scales.*' 

The Globe speaks as follow^s : — 

“ Valuable as were the hints suggested on what may be 
described as the conduct of intellectual life, still greater 
interest attaches to Lord Derby's observations on the 
subject of scientific research and University Reform. On 
the former topic scientific men have sometimes talked 
rather wildly of late, as if it were the duty of the State to 
provide an elaborate scheme for the endowment of 
science. Lord Derby did not accept this view ; but he 
distinctly laid it down that the community has not yet 
realised the vastness of its obligations to science, and 
that, when it does so, much larger funds will be devoted 
to its encouragement than are now available. He also 
declared that, for his own part, he would not object to the 
State doing something to foster original research. These 
utterances will be eagerly fastened on by scientific men, 
but it may perhaps be questioned whether the difficulties 
in the way of definite action are not somewhat underrated. 
By what test would it be possible to select the men who 
should be supported for the purpose of extending the 
boimds of science ? And if this difficulty were overcome, 
how could an assurance be given that the opportunities 
secured would be applied to the best advantage ? Wou] d 
it not be necessaiy to associate duties with the righ ts 
conferred on successful candidates ? These and other 
obstacles may not be insuperable \ but they will have to 
be thoroughly considered before a large additional expen- 
dlhste is undertaken on behalf of science. Perhaps the 
bc^ would be a generous endowment of scien- 


tific professorships— by private liberality, if possible— in 
connection with which there would be teaching to some 
slight extent, but not so much as would interfere with 
work of a high kind.” 

According to the Hotir — 

“ Perhaps that which will seem to English readers the 
most important part of Lord Derby's address is that rela- 
tive to the importance of scientific research.” 

The Scolsmau has the following : — 

" Lord Derby does not know much about science, but 
he knows enough to have a clear view of the truth that 
‘ science, in the strict sense of the word, can never be 
popular.* He also sees plainly enough that, as a conse- 
quence of this, science as a pursuit can never pay. 
Nothing in his address is more important or more just 
than his plea for the endowment of science, coupled as it 
is with an expresson of his individual willingness that 
some aid should be given to science by the State. It is 
plain, too, that Lord Derby thinks that something might 
be got from our older endowments for this object, without 
doing injustice to anyone, living or dead.” 

The Glasgow Herald thus writes : — 

" Scientific culture seems to command the largest share 
of Lord Derby's sympathies. Those who have the taste 
for the investigation of material objects ‘have the satis- 
faction of knowung that while satisfying one of the deepest 
wants of their own nature, they are at the same time 
promoting, in the most effectual manner, the interests of 
mankind.' There is, in other words, the investigation 
of the unknown, and a service of utility rendered to man- 
kind. Then, the charm of scientific studies to Lord 
Derby lies in their definiteness. The student is held 
down to the facts of nature ; if he investigates them at all 
he must investigate them thoroughly. He knows nothing 
till he knows all that the facts reveal. Popular science 
is, to his mind, a misnomer. Science never be 
popular, for its study involves leisure, careful industry, 
and patient waiting and watching. He is so convinced 
of the advantages of cultivating the study of nature that 
he wrould not be averse to a Government endow^ment.” 

It will thus be seen that public opinion, so far as we 
at present have been able to glean it, approves of the 
views expressed by Lord Derby ; we cannot therefore 
doubt that Government will take an early opportunity 
of giving them practical effect. 

AFRICAN HANDIV/ORK 
A 7 ies Africanae, By Di*. Georg Schweinfurth. With 
twenty-one lithographic plates. (London : Sampson 
Low and Co., 1S75.) 

T he title of this \vork may perhaps be thought too 
comprehensive, the author having, wisely as we think, 
confined himself to the arts of the negro tribes visited by 
him in the vicinity of the White^Nile between the equator 
and about 12® north latitude. 

Africa may be divided into three regions, correspond- 
ing to the movements of trade. In the northern half of 
the continent where Islamism and firearms have pene- 
trated, home-made goods have been supplanted by Euro- 
pean commodities and the last traces of native industry 
threaten shortly to disappear. An intermediate zone in 
which the cotton stuffs of Europe are made the chief 
articles of trade intervenes between this and the interior, 
where European goods are unknown and native arts are 
found in their most primitive condition. It is to a portion 
of this latter regmn that Dr. Schweinfurth's work relates. 

The tribes of the White Nile were first visited by 
Consul Petherick in 1857-S, and many specimens of their 
arts which were brought home by him have since been 
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dispersed. A considerable number have, however, since 
found their way either into the Christy collection, or into 
Col. Lane Fox’s Anthropological collection at Bethnal 
Green, and have been described in greater or less detail. 
But with the exception of a brief account of the war 
weapons of this people v/hich was contributed by Mr. 
Petherick to ikatj ournal of the Ujiiicd Service Institution 
in 1S60, including numerous illustrations, no original 
account of their native arts has been published until the 
appearance of the present work. 

The tribes referred to in this volume are named Dinka, 
Dyur, Bongo, Mittu, Niam Niam, Bellanda, Monbuttu, 
Sere, and Kred, and as a rule the same t}^es of art with 
innumerable but closely-allied varieties pervade the whole 
of them. Imitation of natural forms, that invariable cha- 
racteristic of primitive arts, is not less frequent here than 
amongst other savages ; thus we find amongst the Bongo, 
bells and rattles in imitation of leguminous fruits, and 
iron thorns upon the heads of spears, both named and 
copied from the Makrigga, a thorny shrub of the district 
which no doubt was used and served as a model for these 
barbarous weapons before the introduction of iron. Not- 
withstanding the prevalence of iron, the Mittu and some 
other tribes still employ an arrow with a hard wood point 
or fire- shaft in preference to the iron ones, which carry 
only one-third the distance although with greater accu- 
racy of flight. 

The partiality for doubling certain objects without in 
most cases the least practicable utility being perceptible 
is noticed by the traveller as a characteristic of Central 
African art. Thus we find double points to roofs, double 
pipe-bowls, double lance- heads, double spoons, and double 
bells included amongst the objects illustrated. The art 
of the carpenter, as with most savages, appears to be 
confined to carving household utensils such as seats, 
tables, dishes, boxes, mortars, musical instruments, 
canoes, 6cc., out of a solid block ; the joiner’s art seems 
almost unknown, the only exception here recorded being 
a sleeping-bench of the Monbuttu tribe, in which the 
framework of Raphia stalks is fastened to the feet by 
pegs of hard wood. One of those curious transformations 
so common in savage art is seen in the case of the broad 
mushroom-headed club, " BoHong.” This club has been 
described by Mr. Petherick, amongst the Dor tribe, as a 
weapon for cracking skulls. The broad head, which is ob- 
viously a monstrous development of the ordinary club head, 
appears to have suggested its employment as a seat by 
sticking the pointed handle into the ground and sitting 
on the head. Accordingly we find that amongst the 
Dinka, Dyoor, j\Iadi, and Gani, the upper surface of the 
head has been made perfectly flat, in order to adapt it to 
this new use, whilst at the same time preserving its effi- 
ciency as a weapon. The wooden parrying-stick or 
shield, “ Kwrr,” constructed of one piece with a hollow 
for the hand carved out in the centre, has been noticed 
by Mr, Petherick amongst the Mundo, and is here figured 
as a Dinka weapon. Its close resemblance to the Aus- 
tralian parry ing-shield, Tamarang, and to one from an 
Egyptian tomb, now in the Louvre at Paris, has been 
noticed by CoL Lane Fox in his catalogue of his collec- 
tion at Bethnal Green, Dr. Schweinfurth compares it 
to a specimen from the Pacific Isles now in the Berlin 
Museum. Should this turn out to be correct, and not a 


mistaken locality, it will add another link to the area of 
distribution of this peculiar form of weapon. Parrying- 
sticks, without the hand hole, are imdoubtedly employed 
in some of the Pacific Isles. The bow-shaped parrying- 
shield, Dang,” represented by Mr. Petherick, now in the 
Bethnal Green collection without a string, is here repre- 
sented with a string attached, showing that although now 
used exclusively as a parrying weapon, it was without 
doubt derived from the bow, which it resembles, and 
that the curved ends have been retained for a totally 
different use from that which they served originally. 
The identity of this weapon with a Caffre implement 
figured in Wood’s ^‘Africa” is, how^ever, doubtful, as it 
appears not unlikely the latter may be a musical instru- 
ment. 

Several illustrations are given of the peculiar iron 
boomerang of the Niam Niam, here called “ Pingah,” but 
known as Hunga Munga,” or “ Shanger Mangor,” by 
the Musgu of Soudan, and Kulbeda in Upper Sennaar. 
The distribution of this class of weapon and its varieties 
has been traced by Col. Fox in his catalogue, where it is 
shown to be common to the greater part of the black 
races of mankind, including the Australians and the 
aborigines of Central India ; but we have here some 
additional points of interest in connection with the Afri- 
can variety. We now learn from Dr. Schweinfurth that, 
like the Australian weapon, it is thrown by the Niam 
Niam, so as to rotate in a horizontal plane, wMch, though 
anticipated, has not been distinctly stated by former tra- 
vellers. We learn also from this work that the wooden 
variety of this weapon, called “Trumbash,” a name 
which is sometimes also applied to the iron variety, and 
which was first noticed by Sir Samuel Baker in Abyssinia, 
is in use amongst the Mohammedan negro tribes through- 
out the district between that country and Lake Tsad. This 
weapon, described as a flat two-edged projectile of wood, 
curved more or less sickle-like, and wider towards the 
point, is undoubtedly the original of the whole class, and 
from its resemblance to the Dravidian and Australian 
forms of it, affords one of several links which connect 
the arts of those black races of the southern hemisphere, 
which are supposed by|Prof. Huxley, and by Prof. Haeckel 
after him, to have been derived from a now submerged 
paradise in the Indian Ocean. 

To our knowledge of the iron-work of these tribes Dr. 
Schweinfurth also adds some important details, but it is 
remarkable that he should not have especially noticed the 
peculiar ogee- sectioned blade, sunk on alternate faces, 
which is such a characteristic feature of the iron imple- 
ments of all Africa, from the Cafires on the south-east to 
the Fans on the west, and which, like the double bellows, 
connect them with the iron-workers of Sudia and 
Burmah. It is true that illustrations of this peculiar 
blade, so far as the shading enables us to judge, are given 
in the plate of Niam Niam spear-heads, but without 
comment They are absent in the plate of Bongo spear- 
heads, and it would be interesting to know whether 
is an accidental omission, or whether the Bongo form is 
in this respect an exception to the custom prevalent 
amongst other tribes of iron- workers. 

The plates are well executed, and though mot Bamshed 
with a scale, as is desirable in such tite (Mmensions 
are given in most cases. 
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It might be suggested as an improvement to future ciation, we would earnestly commend the example of Dr. 
travellers, that in the arrangement of the plates more Schweinfurth to all travellers, for, as he truly says in his 
attention should be paid to varieties, and that the several preface, Hurry is needed ; the destructive tendency of 
forms should be placed side by side according to their our industrial productions obtruding themselves upon all 
affinities. There is no point of so great interest to the the nations of the earth menaces, sooner or later, to sweep 
scientific student of early culture as the allied varieties of away, even in Africa, the last remnants of indigenous 
form. As a rule with exceptions, it may be said that arts arts.’^ Of the utility of such a work as this no anthro- 
which are indigenous present greater varieties than those pologist or antiquary can doubt. There is, however, one 
which are exotic, and hence the importance of studying remark of the author’s to which we would draw special 
minute differences, more especially in cases where, by attention, and which he in this work’ reiterates with corn- 
means of gradual variation, transitions to other types or mendable emphasis : — “ A people, as long as they are on 
other uses may be traced. A few finished drawings are no the lowest step of their development, are far better 
doubt valuable in order to give a correct idea of the leading characterised by their industrial products than they are 
types ; but for the varieties, outline drawings on a smaller either by their habits, which may be purely local, or by 
scale in the style of the illustrations of ‘^Demmin’s History their own representations, which, rendered in their rude 
of Arms,” are all that is needed, and enable these trnnsi- and unformed language, are often incorrectly interpreted 
tions to be given at a trifling cost. With these additions, by ourselves. If we possessed more of these tokens we 
and with due attention to such other matters relating to should be in a position to comprehend better than we do 
savage art as are suggested in the “ Anthropological the primitive condition of many a nation that has now 
Notes and Queries,” published by the British Asso- reached a high degree of culture.” 

RECENT FRENCH EXPERIMENTAL work before us is^one of these, and its value will be fully 
PHYSIOLOGY appreciated by any physiologist or physicist who has once 

Physiologie Experimeniale. Travaux du Lahoratoire de glanced at its well illustrated pages. It contains several 
M. Marey. (Paris : G. Masson, 1876.) papers by M. Marey, mostly on points connected v/ith the 

U NDER the auspices of the Minister of Public Instruc- employment of the graphic ” method of depicting the 
tion of France are published from time to time magnitude and duration of dynamical phenomena both 
volumes of the “ Biblioth^que des Hautes Etudes.” The physical and physiological, and two by Dr. Francois- 
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Franck on the anatomy and physiology of the vascular pulse.” Of this' we will give a short account on the 
nerves of the head. present occasion. 

^ ^ The most important of the memoirs by M. Marey is, in M. Marey’s extraordinary^mechanical skill has enabled 
ojtt estimation, that on the movements of liquid waves, him to devise and construct an apparatus by means of 
tmdertakan with a view of assisting in the theory of the which he has been enabled to represent synchronously 
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by the graphic method, the moment of origin and the con- When it has reached the extremity of the tube the wave 
formation of the wave produced in eveiy^ part of an india- takes a reverse course, and returns through each of the 
rubber tube distended with fluid. A glance at the accom- recording drums to the place from which it started. This 
panying figure (Fig. i.) wiU indicate the method employed, reflected wave is indicated by the down-turned arrows in 
The wave is produced by the movement of the piston of , Fig. 2 ; the direct one and its secondary companions ha\dng 
the pump at the left side of the figure. 


It is transmitted along the continuous 
horizontal tube in the foregroimd, 
which is made to record the move- 
ments of six equidistant spots twenty 
centimetres apart, on the revolving 
drum, covered with smoked paper, 
in the background, by means of the 
delicate system of double tam- 
bours,’’ or elastic-covered drums and 
levers which have been introduced 
and so much employed by the author. 
The tubes connecting the tambours, 
being of the same material and of 
equal Jength, any error from irregu- 
larity in the rate of transmission 
along them is avoided. A pair of 
forceps, as in the figure, close the 
experimental tube just beyond the 
point of attachment of the last of the 
tambours. 

When a positive wave, in other 
words, one of compression, is trans- 
mitted along this tube, thus arranged, 
it is seen that the levers rise one after 
the other, beginning at that nearest 
the piston ; and that immediately the 
last one begins to rise, a second wave 
commences in the opposite direction. 
There is still more to be learnt from 
the curves recorded on the smoked 
cylinder, which are reproduced in 
Fig. 2, from an actual experiment. 
In this figure the six undulations are 
those of the six levers, the lowest 
being that of the portion of the tube 
nearest the piston, and the highest 
that of the furthest end. The trace 
of a chronograph vibrating fifty times 
a second is given below the lowest 
of the curves. Perpendiculars pro- 
jected from the summits of each of 
the curves upon the chronograph 
trace would be separated by equal 
interv^als if, during the different parts 
of its course, the rapidity of trans- 
mission of the wave were uniform. 
But it is seen from the figure under 
consideration that, although in tra- 
versing each 20 centimetres of the 
tube the wave takes about one-fiftieth 
of a second, and so travels at the rate 
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of about 10 metres a second, nevertheless its rapidity is upturned arrows above them. By varying the distance of 
not absolutely uniform, being at its maximum at its orifice the occluding forceps from the last recording tamboFur 
of entry, and after it has become slower again, slightly the time of commencement of the reflectoi wave can be 
increasing in velocity in the neighbourhood of the closed similarly varied, 

end. There is therefore a double change in the velocity It is interesting to observe] that in a paper on the 
of the wave. movement of the pulse-wave in the human arte- 
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ries*Mr. Garrodlias shown that the pulse-wave augments augmentation in its rapidity. This depends on the elas- 
its rapidity as it gets further from the heart} a result which ticity of the tuhCj which tends to distribute the pressuie in 
is specially interesting in connection with those of M. the different parts of the liquid column. 

Marey on the undulations in closed tubes, the blood It will be seen from Fig. 2 that the primary direct 
system being similar in all respects. wave is followed by a more or less numerous series of 

With reference to the changes of the height of the undu- secondary diminishing minor waves. They are dependent 

’ on the rapidity with which the liquid 

is forced into the elastic tube. The 
reflected wave may also give rise to 
secondary undulations. The whole 
of the foregoing results are repre- 
sented in a most vivid manner by 
the translation of their results stereo- 
scopically or into a figure of thi'ee 
dimensions, represented in Fig. 3. 
We have never before seen results 
of a similar kind similarly depicted. 

Among the other results arrived at 
by the employment of the same in- 
strument, M. Marey has shown that 
negative waves, that is of absorption, 
obey exactly the same laws as do 
positive waves, or those of compres- 
sion ; also, in tubes opened at their 
distant end, if the aperture is large, 
no reflected wave is produced, at the 
same time that the intensity of the 
undulation diminishes from one to 
the other end, and its rapidity also 
gradually. 

{To be coniimied^ 

THE ARCTIC WORLD 
The A?'ctic JVo?Id : its Plants^ AnI 
? 7 zals^ and Natiaal Phenomena, 
(London and Edinburgh : Nelson 
and Sons, 1S76.) 

Messrs. Nelson have in the 
present work made a praise- 
worthy attempt at innovation on the 
usual style of drawing-room book ; 
for that The Aictic World ” is 
meant mainly for the dx*awing-room 
table its whole appearance indicates. 
The work is something more than 
a mere picture-book, though- its pic- 
tures are certainly a striking attrac- 
tion. The compiler of the text has 
made an honest, and, we believe, 
remarkably successful, attempt to 
cany out the promise of the title- 
page, and present a satisfactory ac- 
count of the physical phenomena, the 
plants, animals, people, and scenery 
of the entire round of the Arctic 
regions. There is really a great 

. amount of solid and accurate and 

lation in different parts of its course, it can be proved that valuable information conveyed, information in itself cal- 
the wave has its maxima of intensity at its two ends, its mi- culated to interest in a high degree any healthy mind, and 
nima in the intermediate part of its course. The wave ^so which the compiler has had skiU enough to put into 
changes in form during its progress, this change consist- shape without detracting from its interest, 
tng essentially in a diminution in its amplitude and an While we congratulate the publishers on their success- 
* "Proc. Rojal S0C.1 1S7S, p. ISO. ‘ ful attempt to elevate the quality of drawing-room litera- 
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ture, we also rejoice, ia the interests of science, that they ' the most striking feature in this beautifully got-up 
thmk there is some chance of such a work becoming a j book is its pictures, which are most, if not all, of French 
commercial success ; for thus, in the judgment of practical ' workmanship, and are really beautiful in execution, with 
men, there exists a considerable public who are able to . that touch of artistic exaggeration which the French 

understand,appreciate,andenjoyaworkwhichislargely ; manage to impart to the most commonplace woodcut. 

scientific in its character. This is an additional sign of ; These pictures, upwards of 100 in number, render the 
the general advance in intelligence which has been going I work a most attractive one, and besides, of ’themselves, 
on in recent years, and of the fact that the results of i are calculated to convey not a little information concern- 
scientific research are graduaUy taking a place in the j ing the Arctic regions, the varied life, animal and human, 
public estimation of equal importance with the results of and scenery of which they represent with considerable 
literary effort. We sincerely wish “ The Arctic World" an fulness. They are in ail respects so attractive, that they 
extensive circulation ; the publishers certainly deserve to can be looked at over and over again without any diminu- 
be rewarded for the venture they have made. ■ tion of interest. 

Although the text is of substantial value, still, j in the first chapter the author points out briefly and 
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forcibly the scientific and practical gains which, may be 
expected from Arctic exploration, and which were fully set 
before the public in connection with the Arctic expedition, 
which no doubt is now upon or beyond the threshold of 
the unknown region.” He gives a short sketch of the 
geographical features of the Arctic region, of its surface in 
relation to snow and ice, and of the general character of life 
in the Polar World. In the second chapter an interesting 
account is given of some of the most striking phenomena 
tures of the region, the scenery, atmospheric phenomena, 
the aurora, and some of the most prominent astronomical 
features. The nature and formation of icebergs are pretty 
fully discussed in the next chapter, and the various forms 
of ice to be met with in the Arctic regions described ; 
after which comes an interesting account of some of the 


forms of animal life to be met wnth in the Polar Seas, and 
the methods of capturing it. Then follows a ^veil-written 
account of the most trustworthy researches on the 
nature and formation of snow and ice in connec- 
tion with the constitution and movements of glaciers. 
Vegetable life is described in Chapter V., as also 
the connections, habits, and uses of the principal fend- 
animals and birds. A slight divergence is ip 

Chapter VI., in order to give a brief account of 
its scenery, its physical phenomena, and smd 

characfer of the people ; this chapter is wriffteai:^ m d tone 
that Capt, Burton would probably highly 

pitched. In the three succeeding the charac- 
teristics and mode of life people 

inhabit the Arctic ’with coiisidera 3 fe 
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fulness. The Eskimo, the Lapps, the Samojedes, the 
Ostraks, the Jakuts, the Tungusi, the Tchuktche, the prin- 
cipal groups of people in short that inhabit Arctic America, 
Europe, and Asia, all come in for detailed notice, and 
that in a manner calculated both to interest and instruct 
It is the same with respect to aE the other matters re- 
ferred to in the work : we are too apt when thinking of 
the Arctic World to limit the term to Greenland or Arctic 
America at most, forgetting how much more the term 
includes. In the present work the whole region within 
the Arctic Circle, all round, is included, and its various 
features, phenomena, and life described with greater or 
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less minuteness. The last chapter contains a brief 
of the course of Arctic discover}'. 

The work altogether is one of the most interesting and 
trustworthy of its kind we have had the pleasure to come 
across ; we do not knowof any similar book which gives 
a more satisfactory account of the principal features of the 
Arctic World. Boys and girls we are sure would consider 
it a treasure ; and to all old boys and full-grown girls 
who desire something fresh both to read and to look 
at, we can heartily commend it. 

Ol/jR BOOK SHELF 

of Travel m Sotiih Africa. By Charles John 
Andersson. Edited by L. Lloyd. (London : Hurst and 
Blackett, 1875.) 

T:aoSE who are acquainted with the late Mi. C. J. An- 
"Lake N'gami,*^ "The Okovango River’'— dis- 
covered by* him— or any of his other writings, will gladly 


avail themselves of the opportunity afforded by the "Notes 
of Travel ” of again learning, from his own pen, other inci- 
dents in the short and far from uneventful career of the 
enterprising semi-Swedish traveller and fluent writer. 

The posthumous " Notes edited by Mr. Lloyd 
— who performed the same service with reference to 
another of Mr. Andersson’s works, " The 'Lion and the 
Elephant” — contain, besides the descriptions of the 
habits of some few of the birds and animals of the 
districts in question, the account of the doings of the 
author during the last four or five years of his life, a 
period in which the political differences between the 
neighbouring South African tribes of Damaraland and 
Namaqua Land compelled him to devote more time to 
trade and the disputes “which arose therefrom, than to 
geographical and biological research. 

Not long after his marriage, in 1861, Mr. Andersson 
purchased of the Walwich Bay Mining Company, on the 
winding up of their affairs, their extensive establishment 
— Otjimbingue — in Damariand,with the object of making 
it a trading station for cattle and ivory. In a war which 
arose between the Damaras and Namaquas Andersson 
found himself constrained to become the leader of the 
former ; during this he sustained, from a bullet, a wound 
in the leg smashing the upper end of the right tibia and 
fibula, which was long in healing, and rendered him lame 
for the short remaining period of his life. 

The great injury done to his trading operations, the loss 
of his stock, and the probability of further outbreaks, 
led the author, who was still suffering from his wound, 
and further incapacitated by repeated attacks of dysentery, 

I in his enfeebled state, to entertain the idea of establishing 
: favourable trading relations with the Portuguese settlers 
of Benguela, north of the river Cunend With this object 
in view he left Cape Town, where he had spent some 
time on account of his health, in May i866j once more for 
Damaraland. Namaqua marauders continued to harass 
him, and he started from Ondonga for the Cunen^ in 
May 1867. He reached that river in the middle of June ; 
however, he never crossed it because of the bad treatment 
he received from the feny^men and from his state of 
health, which will be best understood from his own note 
on the day following that on which he reached it. He died 
in the Ovampo wilderness, where he was buried by no one 
but a youthful and faithful attendant, Alex Ericson. 

During his illness he spent much of his time in collect- 
ing the materials for a work on the ornithology of South- 
w'est Africa, a book which was to have been published in 
a profusely illustrated and otherwise costly form bv 
Messrs. Day and Son. This important addition to our 
knowledge of the African avifauna the author never saw 
in print ; but since his death it has been produced in a 
more unassuming form, under the able and careful editor- 
ship of Mr. J. H. Gurney, under the title of “ The Birds 
of Damaraland ; ” now a standard volume of ornithological 
literature. 

The notes on the habits and powers of the vulture will 
interest naturalists, as will the attempt to distinguish a 
second species of ostrich, said to differ from Strutlih 
ca7nelus in that the male bird is slightly larger, whilst the 
I female is jet black, like the male, instead of greyish ; and 
the young is of a sooty brown. Machaerhavipus aii- 
derssoni, or Andersson's Perm obtained from Otjim- 
hingue, is fully described, as are the Kori Bustard 
dotis kori), the Rufous-crested Bustard {E. rufcrisia) 
RupeH's Bustard {E. rufelli), and a few other birds. Mr 
Lloyd tells us in his preface that, among numerous papers' 
Andersson left behind him "Notices of several of the 
quadrupeds indigenous to Damaraland and the neigh- 
bouring countries.” These it was his original intention 
to mcorporate m the present work, but to preserve the 
continuity of the narrative they were, with the exception 
of a single chapter on the Leopard and its congeners 
omitted, though not without hope that at some future 
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time they may be submitted to the publicj as we wish they 
may be. 

In conclusion, we may remark that, with the exception 
of a few descriptions of personal symptoms, w’hich w^ould 
have been much better left out, Mr. Andersson’s “ Xotes 
on Travel in South Africa” forms an interesting and 
instructive %"olume to the general reader, as well as the 
student of geographical and natural science. 


LETTERS TO THE EDITOR 


bsr=. and niaiiy of them of enormous size, had evidently fallen 
from above on the door of the valley. Some of these bore 
exactly the appearance of those described and figured by Dr. 
Hooker, and with every deference to his high authority, I cannot 
hut suspect that they are the identical rocks which he, somewhat 
hastily, perhaps, concluded could only have been transported by 
“ an ancient glacier descending from the neighbouring head of 
the valley.” Should this prove to be the case, as no other evi- 
dence of the action of glaciers in the Mont Dore has been pro- 
duced, it is presumable that M. Lecoq’s view is correct, that 
none such are to be found. G. PouLETT SCROPE 

Fairla,wn, Cobham, Surrey 


\Tht Editor dees not hold himself responsible for opinio 72 S expressed 
by his correspondents. Neither can he undertake to return, 
or to cof'respond •with the ^writers of, rejected manuscripts. 
No notice is take 7 i of anonymous coffimunkations,} 

A New Cetacean from New Zealand 

I HAVE just received from Dr. Julius Von Haast of Canter- 
bury, New Zealand, for presentation to the Zoological Society, 
an account of what appears to be a new species of Ziphioid 
Whale. 

As far as can be at pres<:nt ascertained, for, unfortunately, the ! 
heads only of three indiriduals, and these not in a perfect state, j 
were obtained, it is nearly allied to the genus Alesoplodon, ; 
Gervais, but differs from the known species in the possession of ! 
a row of small pointed, conical, recurved teeth, about twenty in | 
number, in the hinder part of the upper jaw, in addition to the ! 
usual single large tooth, placed near the middle of the ramus of i 
the mandible. This is a very interesting circumstance as con- ! 
necting the peculiar dentition of the zinhioids with that of the j 
ordmar>’ dolphins. i 

Another fact, new in the history of the Cetacea of this group, 
is that they belonged to a shoal of twenty-eight, all stranded 
together on one of the Chatham Islands, whereas^ all previously 
recorded examples have been either solitary or in pairs. It is 
evident that the attention which the naturalists of New Zealand 
are paying to the Cetacea, will throw much light on the history 
of the order, and it is to be hoped that they 'vrill persevere in 
collecting and preserving every specimen which may come 
within their reach. Dr. Haast’s paper will be read at the next 
meeting of the Zoological Society. \V. H. Flower 


Evidences of Ancient Glaciers in Central France 

My attention has been recently called to a communication 
on the above subject which appeared in Nature, voI. xiii. 
p. 31, from Dr. Hooker. Not having myself observed any 
traces of glacial action in the Mont Dore, and finding that 
M. I’Abbe Lecoq, whose e.xamination of every portion of the 
district was most painstaking and exhaustive, has declared bis 
conviction that no such traces exist, may I be peimitted to 
remark that the evidence produced by Dr. Hooker does not 
appear very conclusive on the question? It consists of the occur- 
rence of some large fragments of trachyte in the floor of the 
valley in which the Dordogne takes its rise, “ the head of which 
occupies a noble amphitheatre immediately under the highest 
summit of Mont Dore,” which “seen from a height above, w^ere 
presumably huts, haystacks, or glacially ireniported blccksl^ 
The next day the doctor descended into the valley for a fuller 
examination of these blocks, and found himself “amongst a 
group of magnificent boulders that had €vkle 7 itly been deposited (f) 
by an ancient glacicj' vkich had flowed from the rocky amphi- 
theatre at the head of the valley ; ” “ others were seen further 
down the valley, its stream meandering among the blocks.” 

Now this description together with all that follows, and which 
I need not quote, strongly reminded me of a large assemblage of 
debris of trachytic rocks which on my last visit to the Mont Dore 
in i860, I observed exactly in the position indicated by Dr. 
Hooker in the valley of the Dordogne, and which had been the 
resnlt of a prodigious landslip or fall of a huge slice of the cliffs 
above, nearly a thousand feet high, forming the left flank of the 
valley as we look up it extending for upwards of half a mile. 
This landriip had occurred, if I remember rightly, in the pre- 
vious winter, and was by no means an unprecedented occuiTence, 
as the ruins of several older “ eboulements ” along the same line 
of cliffs attested. The summit of the cliffs consisted of a solid 
bed of trachyte perhaps fifty feet in thickness, and the action of 
frost on the waters infiltrated into the vertical joints of this rock 
tended to detach occasionaily blocks of it which in large num- 


Science Classes and Penny Lectures in Birmingham 

In Nature, vol. xiii., p. 82, is an article on ^‘The Man- 
chester Science Lectures,” in which it is stated that the popular 
lectures at the ilidland Institute Birmingham “are chiefly fre- 
quented by the middle classes,” while “at the Manchester lec- 
tures the class of persons present was chiefly working men for 
wdiom the lectures were designed. 

This statement, although net absolutely incorrect, conveys 
quite a false impression respecting the Birmingham lectures ; the 
fact being that the Midland Institute has two Departments, the 
“ General and the “ Industrial,” the former being designed for 
the middle classes, and the latter for artisans, &c. As the 
history of the popular scientific teaching at this Institute in- 
cludes some insfiaictive practical experience, a few reminiscences 
of the leading facts may be interesring. 

The Institute commenced its working exUtence in October 
I $54 wdth three classes, one for Physics meeting on two evenings 
per week, one for Chemistry also on two evenings per week, and 
one on Popular Physiology and the Laws of Health meeting on 
one evening per week. These were all conducted by myself — 
then the only teacher of the Institute— at the rooms of the old 
Philosophical Institution, 7, Cannon Street. They were attended 
by men and boys, for the most part artisans and ho?i& fde students. 
The first course on Chemistry comprised about 90 lectures, that 
on Physics about 130, and that on Physiology about 30 lectures. 

The" number of students and the general success of these lec- 
tures exceeded the expectations of the promoters of the Institute, 
and refuted the predictions of the large proportion of influential 
Birmingham men who^ loudly expressed their anticipations of 
failure. 

Such was the beginning, but ere long we were threatened with 
a’ repetition of the old experience of tlie old Mechanics’ Insti- 
tution, and other similar efforts that had failed in Birmingham, and 
upon whicli failures these gloomy predictions were founded. The 
Chemistry class, which was the largest at first, sustained its num- 
bers and attendance during what I may call the combustive stage 
of its existence, that is, so long as the three oft-quoted essentiMs 
of successful chemical lectures “the flash, the bang, and the 
stink,** were maintained ; but when we came to the metals, to 
mere precipitates, equations, analysis, &c., the numbers seriously 
declined. 

The Physics class, which began more modestly, kept up its 
numbers rather better ; there, the progress w^as from the heavy 
business of statics and dynamics, to the more wonderful pheno- 
mena of heat, light, and electricity. The physiology da^ was 
tlie smallest from the first, but held on pretty steadily to the end 
of the course. 

On completing the first course of each subject we encountered 
a check that threatened our veiy existence. The numbers 
diminished, and this diminution became alarming with the third 
course on Physiology (which commenced before that of the otha: 
subjects). The alarming element was not merely the diminish- 
ing number of students, but the obvious cause of this diminution. 
We -were eridently exhausting our raw material. The total 
number of Birmingham artisans who desired the amount of 
scientific instruction we offered them was but limited, and the 
majority of these had attended the first courses, and ia Bd 
ordinary progress of normal generation they were not 
ducible with a rapidity at all corresponding to the 
our courses of instruction. What was to be done ? - A' , 

This difficulty of course presented itself more fermhiy me 
than to anybody else as the facts were more diiectif my 
eyes, and naturally led to serious reflections, T^^^fli^sfetotened 
the courses of instruction, to have made them more 

popular, would have sacrificed our that I 

had already gone as far in tlMfct sound instruetkHi 

permitted. What then ? - ' - - 
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My own early experience suggested a solution. MigM I 
not deliver some well advertised public scientific lectures of a 
sufficiently light and sensational character to captivate the intel- 
lect by the natural bait of wonderment ? If so, the systematic 
classes might be fed by their means. 

My first idea was, considering the poverty of the Institute at 
that time, to charge twopence or threepence for admission to 
such lectures, but on communicating my scheme to Mr. Arthur 
Ryknd, the Vice-President of the Institute, he improved it 
materially by suggesting that the charge for such lectures should 
be one penny, and that they should be called Penny Lectures.’’ 

The Council assented to this, and on Jan. 22, 1856, I com- 
menced the first course of Twelve Penny Lectures in the Lecture 
Theatre, Cannon Street. 

The lecture theatre was crowded throughout the course, which 
served its intended purpose of supplying an outline of the grasp 
of Physical Science. This course was followed by others. I 
continued them every Tuesday evening during above nine months 
of each year until July 1863, when I left Birmingham. They 
were always well attended but with some degree of fiuctuadon. 
The smallest attendance was during a course on the Birmingham 
manufactures, and the best attendance when subjects connected 
with combustion, electricity, or my own travellmg experiences 
were treated and well illustrated. 

I do not at all presume to describe these lectures as nearly 
equal to the Manchester lectures that have been lately delivered. 
They were necessarily extemporised, as may be supposed from the 
fact that, with ihe exception of an occasional volunteer (four or 
five lectures per aimum), I delivered them all myself, and at the 
same time conducted the Lectures on Chemist^, Experimental 
Physics, Junior and Ladies’ Classes, and the Practical Analytical 
Class in Uie Laboratory, beades being compelled to supplement 
my very small salary by writing newspaper articles, 

I mention this to show how much may be done by small means. 
The Institute was so poor at its beginning that I was obliged to 
fit the lectures to the small stock of apparatus we possessed, and 
lecture on whatever subjects I could best illustrate. The average 
outlay upon, illastratmg these early lectures did not exceed three 
or four shillings each. 

Nevertheless their object was fulfilled. The Penny Lectures 
fed the Science Classes, which without such aliment would have 
been starved and extinguished in their infancy. Their success 
led to the establishment of the ‘ ‘ Penny Readings ” of the Mid- 
land Institute in 1S57 or 1858, which were, I believe, the first 
of these entertainments that have since become so popular and 
so much d^enerated. These again were followed by the Penny 
Arithmetic Classes and the other Penny Classes which have since 
formed one of the leading and most important features of good 
work done and doing in Birmingham. 

The egotism of the above narrative will possibly be pardoned, 
seeing that the experiences of the early struggles of the Science 
ClaffiiK of the Midland Institute have been so often repeated 
where amiiar efforts have been made, and are likely to be 
continued so long as the prevailing inefficiency or total absence 
of scientific instruction in our primary schools remains. The 
success of these Penny Lectures, in spite of all their shortcomings, 
in creating a demand for more thorough instruction indiicates an 
available means of rendering science classes successful in other 
places. My advice to all concemel in the promotion of such 
classes is that they should make no compromise in reference to 
the classes themselves, by attempting to bring in them the sub- 
jects down 10 the level of present requirements of the majority, 
but that instead of this, they should, by means of very 
popidar, attcsbctive, aye, even sensational public penny lectures, 
exdte cariosty, and aeate an interest in science among those they 
desire ultimately to teach. 

Being now in the confessional I may as well admit that I 
practised several small illegitimate devices to keep my audiences 
tc^ether, one especially copied from the young lady who occu- 
pied *‘the thousand and one nights,” that of leading the subject 
up to some amu^ expaiment just at the end of the lecture, 
and then discovering that it was time to conclude, and therefore 
that the experiment must be shown next Tuesday, The small 
boys who occupied the firont seats and applauded all the ex- 
pteions soon found me out, but they came next week neverthe- 
and some of these who at first w^e blue-fire pupils only, 
ukimately joined the classes and became satisfactory students! 
Thmefore the Penny lecturer should not be too rigidly regardful 
own scientific dignity, but Bamumise to some extent, when 
hr'c^.,.t^Teby advance towards the high object he seeks to 


Should this meet the eye ” of any disconsolate projector and 
manager of a failing Mechanics’ Institution or similar effort, let 
him try Penny Lectures forthwith, not musical or dramatic 
lectures, but lectures on the most wonderful of natural pheno- 
mena, including as much scientific explanation as the audience 
can digest, and at the same time let him prepare to supply the 
solid class instruction for which such lectures should ultimately 
create a demand. W. Mattieu Williams 

Belmont, Twickenham 


Proposed Optical Barometer 

I WAS led the other day to consider the possible effect of 
changes of barometric pressure on the ultimate destination of 
light passing through lighthouse refracting agents, and although 
I was satisfied that such changes cannot produce any effects^ of 
practical importance, the idea occurred to me that a glass ^ prism 
might be used as a barometer. When a refracting prism is suc- 
cessively immersed in media of different refractive indices the 
ultimate angular deviation of the ray will, as is well known, 
depend in each case on the relative indices of the glass and the 
medium surrounding it at the time of the experiment. And as 
the refractive index of atmospheric air varies with its density, the 
amount of deviation of the refracted ray will be a measure of the 
density of the air, Le, will give the means of ascertaining the 
reading of the barometer at the time. 

If the ray of light were made to pass through a number of 
refracting and totally reflecting prisms the deviation would he 
increased. If with these prisms a microscope were combined 
the prisms might be used as a barometer. Or if the ray be 
received obliquely on a number of pieces of glass having parallel 
faces and slightly separated from each other, although there 
would he no angular deviation there would be horizontal^ dis- 
placement which would admit of being measured by a micro- 
meter. How far such an application would be of practical value 
is certainly doubtful, as the effects of changes of temperature on 
the prism itself might interfere with the very limited range of the 
instrument Or again, it is possible that easterly, westerly, or 
other currents— or perhaps differences in the hygrometric state of 
the atmosphere — may. affect the index of refraction otherwise 
than by the mere changes of density which they produce. But 
if such be the case, the refracting prism will be useful in deter- 
mining the existence and amount of such variations in the re- 
frangibility of the atmosphere. 

Edinburgh, Dea 13 Tiiom.-^s Stevenson 


Seasonal Colour in Flowers 

Tiie ‘‘blue of the wild hyacinth” (see vol. xLiL p. 129) is 
anticipated by the yellow of the primrose, the daffodil, the 
marsh marigold, the coltsfoot, the lesser celandine {Raftnficulus 
jPicaria), and especially the winter aconite. We may add ds 
contemporaries the buttercup, the yellow deadnettle, and the 
cowslip. The furze blooms in autumn and winter, and the 
golden broom in spring ; the dandelion and the groundsel flower 
during the greater part of the year. The “deep scarlet of 
our summer flowers,” represented in Britain by the poppies 
and the pimpernel only, is accompanied by the no less vivid 
blue of tile cornflower, the wild chicory, the viper’s bugloss 
{Echium)^ whose blossoms change from red to blue as they 
approach maturity, the flax, and the various campanulas. I say 
nothing of white flowers ; but it is worth notice that the hepa- 
tica, bugle {Ajuga), and milkwort {^Polygala\ vary to almost 
precisely the same shades of blue, white, and pink, at quite 
different seasons. ' R. A. Pryor 

Hatfield, Dec. 17 


Glands of the Cherry Laurel 
The nectariferous glands on the back of the leaf of the cheiTy 
laurel (vol. xiiL p. 107) are present also, I believe, in all the 
Drupacese. The position is not in all cases the same ; but 
when the glands are not found on the back of the leaf, they 
may be seen on the petiole. Ants may often be found drinking 
this leaf-honey ; and I heard, two or three years ago, that the 
same attraction had brought many hive-bees to the laurels in a 
garden at Sidmouth. " E. H. 


OUR ASTRONOMICAL COLUMN 
Variable Stars. — Nos. 2065-67 of the “Astrono- 
mische Nachrichten ” contain another of Prof. Schonfeld’s 
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important contributions to our knowledge of the variable 
stars, the eighth of a series commenced in No. 1628, ten 
years since. The observations discussed in the last com- 
munication were chiefly made in 1874, but there are also 
observations of several objects to the middle of the present 
year. In the comparisons of the observed epochs of 
maxima and minima with those calculated, the elements 
in Schonfeld^s second Catalogue (Manheim, 1875), which 
should be in the hands of every observer of variable stars, 
have been employed, while in a few cases new elements 
are given. 

Mira Ceti was at minimum 1874, Nov. 20 (mag. 8*6), 
and at maximum 1875, March 4 (mag. 2*5), the latier being 
about eight days later than is deduced from Argelander’s 
formula of sines. — T Tauri, the star adjoining the variable 
nebula in Taurus (Hind, 1852), has exhibited irregular 
fluctuations between the years 1868 and 1875 ; previous 
to 1868 it had occasionally been as bright as 9*5, but 
according to Schonfeld’s observations since that year, it 
has not been higher than 10*3, whfle at a maximum, 1871 
Nov. 25, it was only 12*0, and at another very certain 
one, 1874 Feb. 10, it was 11*7. Schonfeld states that the 
nebula of 1852 was invisible in the Manheim refractor 
(6*5 inches aperture) during the whole period 1868-75, 
while the small nebula detected by Mr. Otto Struve im- 
mediately preceding this was only occasionally glimpsed. 
This spot requires to be closely watched with large instru- 
ments. — U Geminorum was satisfactorily observed at a 
maximum, 1874 Feb. 4*4 (mag. 9*6), iii days after the 
preceding one ; another maximum may be expected at j 
the beginning of January next, or possibly in the last 
days of the present month ; since fbe discovery of this 
star in 1855, it has shown variation of period between 
about 70 and 150 days. 

R Crateris, the star following a, which Sir John 
Herschel describes (Cape Obs., p. 448) as of “ a most in- 
tense and curious, colour,” and “ scarlet, almost blood 
colour,” has exhibited during the last ten years a slight 
variation estimated from 8*2 to 8*9 mag., but the obser- 
vations have not afforded any epoch to assist in deter- 
mination of elements. — S Virginis has been twice 
observ-ed by Schonfeld at minimum viz., 1S74, April 20 
(mag. 12*5), and 1875, April 26 (mag. 12*4), which he 
believes are the first minima yet secured; at certain 
maxima this star becomes distinctly visible without the 
telescope (mag. 5*7 ). — x attained a maximum 1874, 

Nov, 9, mag. 4*7, or about midway between <j> and 77 
Cygni ; this epoch is upwards of two months later than 
the date assigned by ArgelandeFs formula in the Bonn 
Observations, vol. vii., but the extreme difference between 
the formula and observation appears to have occurred in 
1870, when it exceeded three months ; the star must be 
near a maximum at the present time. — R Vulpeculse : the 
further observations support the addition of the term 
depending on E- introduced in Schonfeld^s last cata- 
logue ; he remarks that a uniform period would involve 
^fferences from the observed epochs amounting to twenty- 
two days, while these epochs are uncertain to three days 
at the most. — S Pegasi. This star, detected by Mr. Marth 
at Malta, 1864, Nov. 24, when its magnitude was 8*3, was 
at maximum 1874, July 8 (mag. 7.3) : it must not be con- 
founded with the star which first appeared upon our list 
of variables as S Pegasi, the insertion of which probably 
arose from an error of observation. The position of the 
variable for 1876*0 is in R.A., 2311. 13m. 46s ; N.P.D., 
81° 48^*8. 

The following are Greenwich times of geocentric 
minima of Algol according to the third elements of 
Schonfeld (Der Lichtwandel des Stems Algol in Per- 
seus. Manheim, 1870). 



d. 

h. 

in. 


d. 

h. 

m. 

1875. 

Dec. 24 

IS 

7 

1876. 

Jan. 2 

5 

35 

SI 

» 27 

II 

57 

jj 

77 16 

13 

41 



8 

4^ , 

77 

77 19 

10 

30 





» 

77 22 

7 

20 


The next maximum of Mira Ceti may'^be expected about 
January 17. 


The IMinor Pla:?;ets.— M. Bossert has calculated 
elements of the small planet discovered by M. Paul 
Henry at Paris, Nov. 2, from which it appears the planet 
is not identical with No. 98, Dike, as surmised by Prof. 
Tietjen, and the actual number in this group, therefore, 
stands at 157. The best orbit of Dike is that of MM. 
Loewy and Tisserand {Co 7 npt€s Rendns^ 1872, Feb. 19), 
and is subjoined with M. Bosserfs for No. 152, for the 
sake of comparison. 

No. gS, Dike. No. 132. 


Longitude of perihelion 
Ascending node 

Inclination 

Angle of excentricity 
Log- semi-axis major 
Long, from equinox of 


240 35 34 80 o 3 

41 43 42 ... 41 28 49 

13 53 18 ... 12 10 13 

134730 44259 

0*446639 ... 0*49582 

1868*0 ... 1875*0 


Circular No. 37, issued by Prof. Tietjen, contains ephe- 
merides of Sylvia, Austria, No. 148 with elements from 
two months’ observations, No. 150, No. 15 1 from elements 
founded on three weeks’ observations, No. 152, No. 153, 
and No. 156 : a circular orbit of the latter places the 
ascending node in 253° 52^, with an inclination of ^ 42'. 


Coggia’s Comet, 1874.— Dr. Schmidt, Director of the 
Observatory at Athens, publishes the first portion of the 
results of his observations on the appearance of the gi*eat 
comet of 1874, between May 3 and July 23, when he 
believes to have glimpsed the tail for the last time. The 
observations refer to the brightness of the nucleus as 
viewed in the telescope, and of the head of the comet 
seen with the naked eye, the apparent length of the tail, 
and semi-diameter of the coma; the measures are not 
reduced to actual values, in the absence of a complete 
ephemeris from good elements. On June 9 and subse- 
quently the nucleus was always remarked to be yellow, 
and the mean of its apparent diameters, given by Dr. 
Schmidt, would be, for the earth’s mean distance, about 
o"* 65, or 290 miles, as we find by taking the distance of 
the comet from the earth, deduced from one of the best 
parabolic orbits. 


HUMAN ANATOMY AS A PART OF THE 
BIOLOGICAL CURRICULUM 

'SJsJY would draw the attention of our readers to the fol- 
^ ’ lowing minute ” from Cambridge, dated Dec. 2 : — 
The Board of Natural Sciences Studies report that 
the study of human anatomy in the University is at a 
disadvantage in consequence of its not occupying a more 
prominent and definite position in the Natural Sciences 
Tripos. It is found from experience that medical students 
who are candidates for the Natural Sciences Tripos re- 
linquish the study of human anatomy until after the 
examination for the Tripos, and many are therefore de- 
terred from making the attempt to obtain a degree 
with honours. Further, the more distinct recognition of 
human anatomy in the examination for the Tripos cannot 
fail to elevate the character of the teaching and study of 
it in the University as a branch of science, especially as 
it is contemplated by the Board that the subject of human 
anatomy shall include the mechanism of the human body, 
the comparison of its parts with those of lower anima% 
its development, &c. In proposing this addition to , 
subjects of the Natural Sciences Tripos it is not intend^ 
to add to the number of subjects with which studm^'isfre 
expected to'be acquainted ; but the subjects 
in the examination are now so numerous and 
that they have become practically, to a large Alter- 

native, and the additional subject woul^' thought, 
prove attractive to a large numb^; The 

addition would also help to maint^ tifie connection be- 
tween the schools of Natuial Stlenoe and Medicine, 
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The two days allowed for the examination in practical 
work in the second part of the examination is scarcely 
sufficient, and as the number of candidates increases, 
more time will certainly be required. The Board recom- 
mends some alterations in and additions to the regulations 
for the Natural Sciences Tripos, which will accomplish 
the object it has in view ” 

The Biological Schools of the older Universities, on 
account of their recent origin, are still in a far from 
settled state. Men who have had a previous education 
in some other medical school enter as undergraduates, 
and on more than a single occasion these have had the 
opportunity of demonstrating to the less highly educated 
of their year how great is the value of a knowledge of 
human anatomy, and how excellent a scientific training 
it forms. 

The Board of Natural Science Studies at Cambridge 
mention as the first claim in favour of the greater stress 
which it desires to lay on anatomy, that medical students 
suffer from its omission, and are tempted to delay their 
special work. We are not among those who believe that 
the Universities will ever form good medical schools. 
The advantage of the University curriculum is that it 
prolongs the education through the period during 

which the mind is acquiring its reasoning powers, and, as 
a result, tends to strengthen these by continually var^^- 
ing the material to be reasoned on. Except as far as the 
production of teachers of the subjects it inculcates are 
concerned, it has not, and ought not to have, any direct 
ulterior objects in view. If medicine is to be specially 
studied we see no limits to the extension of the subjects 
embraced within it. The practice of medicine by most is 
hardly more than a trade, and why, as such, it should 
be more highly favoured than any other special training it 
is difficult to understand. 

The arguments in favour of making human anatomy a 
part of the biological education are of a very different 
nature, and are insuperable. The study of zoology may 
be commenced at either end, with the simplest protozoa, or 
with a foundatiop of human anatomy. Both of these have 
their advantages. A glance at the previous education of 
those who are, at the present day, devoting themselves to 
the subject, show's that almost all who commenced it 
after having mastered human anatomy, have devoted 
themselves to the veitebrate sub-kingdom : w'hilst those 
who have commenced without any or with but little know- 
ledge of anthropotomy, have taken to the invertebrata. 
The intricacy of the higher forms, and the standard of 
comparison afforded by the structure of the human frame, 
natimally leads to a comparison of this with those of its 
closest allies, and consequently places the vertebrata in a 
more favourable position for investigation. It also helps 
to develop a greater interest in human anatomy from the 
light thrown on it by those of less elaborate organisation. 

The student w'ho commences wfith the lowest sub-king- 
doms has to acquire his training as w^ell as his facts from 
the simpler forms, amongst which there is so little corre- 
lation that he is led to lay little stress on that general uni- 
formity of type which seems to him to detract from the 
interest of a group apparently presenting so little variety 
among its different members. 

Under the existing system, therefote, the tendency of 
the University education is to develop invertebrate rather 
than vertebrate zoologists, and this condition is capable 
of being modified in the direction of improvement by the 
introduction of human anatomy into the biological curri- 
culum ; for then those who take up such subjects might 
have the opportunity of acquiring the knowledge of ver- 
tebrate anatomy to an extent which would place them in 
a position that would prevent them from laying them- 
selves open to the correction, by any anthropotomist, 
-of their otherwise shallow information on vertebrate 

character of the human anatomy which is 


required by the student of biology, it is a mistake to sup- 
pose that it is exactly that needed by the surgeon or 
medical man. In almost all manuals of the subject great 
stress has to be laid on relational anatomy, because this 
is the aspect of the subject required by them. Never- 
theless a very fair and biologically valuable know- 
ledge of the structure of the human body can be 
acquired without any necessity for so much time being 
spent in the mastery of the exact relations, through the 
whole of their course, of vessels and nerves. A thorough 
training in osteology, the disposition of the various viscera 
and nerve centres, and the structure of the organs of 
sense, together with a comparatively slight acquaintance 
with the exact course follow^ed by each nerve, artery, and 
vein, is all that is required by the majority of comparative 
anatomists. Upon such a basis any special regional 
relationships might be mastered in a short time with but 
little difficulty, and if the student afterwards commenced 
a medical training, he would do so on a footing of peculiar 
advantage. 

The latter part of the report abo^'e quoted attracts 
attention in another direction also. From it we learn 
that “ the subjects represented in the examination are 
now so numerous and extensive that they have become 
practically to a large extent alternative.” This w^e very 
much regret, and we are convinced that this tendency in 
the direction of the system adopted at Oxford will be as 
little satisfactory as it has proved in that University. It 
has the effect of turning out a number of narrow specialists, 
instead of, as it ought to do, starting the student in some 
definite direction with a fund of general information, 
which he will find invaluable after he has taken his 
degree. 

— 


THE BIRDS OF THE PELEW ISLANDS^ J 
'T'HE eighth part of the “Journal des Musdur^ 
Godeffroy,” which has been lately issued at Hain3^ 
burg, contains an interesting article upon the Birds of the 
Pelew Islands, from the pen of the well-known ornitholo- 
gist, Dr. Otto Finsch, of Bremen. This group of islands, 
until recently almost unknown to naturalists, has of late 
years been visited by several collectors in the employ- 
ment of the House of Godeffroy, who have transmitted to 
Europe full series of specimens of its natural productions. 
Dr. Finsch, in conjunction with Dr. Hartiaub, has already 
published various notices of these collections, and given 
descriptions of several new and most interesting species 
which they contained. The present memoir gives a 
rhtmie cf the previous articles, and adds a complete 
account of all that is yet known concerning the orni- 
thology of this far-removed group of islands. The total 
number of species of birds as yet ascertained to occur 
within their limits is fifty- six, of which twelve are peculiar 
to the group, and are not known to be found elsewhere. 
Perhaps one of the most remarkable facts connected with 
the ornithology of the Pelew Islands is the occurrence of a 
Jungle Fowl [Gallus bankivd)-^€ixi’g the species generally 
recognised as the original of our domestic fowl— in a wild 
state. It is possible, however, that this may be an intro- 
duction. It is singular also to note that the Nicobar 
Pigeon iCalcEuas nicobayica) has spread thus far to the 
west. Noteworthy again is the entire absence, so far a^ 
is hitherto known, of parrots and finches in these island^. 
Dr. Finsch’s excellent text furnishes complete rietails 
upon these and other points of interest, and contains full 
authorities for the occurrence of all the species attributed 
to the avifauna of the Pelew Islands. Five well-executed 
coloured plates give illustrations of some of the rarer 
species and adorn the work. Of the physical features of 
these islands an account has already appeared in a former 
number of the same journal, together with an excellent 
map of the group. 

i" Sudsee-Inseln.” I. Die Vogel der Palau-Gnippe. 
Von Dr. Otto Fmsch in Bremen, » Journal des Museum Godefirov.” Heft 
vui., 1S75, 
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THE VOYAGE OF THE “CH EVERT-’ TO NEW 
GUINEA 

TVfTR. WILLIAM MACLEAY, of Sydney has, in a letter to 
the Sydney Herald^ given an account of his expedition to 
New Guinea, an abstract of which, though so small in its results, 
will no doubt interest our readers. 

The Chevert sailed from Port Jackson on the rSth of May 
last with a crew of twenty, together with a doctor, four zoologi- 
cal and three botanical collectors, Captain Onslow, and Mr. 
Macleay. The ship was fitted up chiefly with the object of 
making collections in all branches of Natural History in the 
islands of Torres Straits and in New Guinea. 

The voyage from Sydney to Cape York occupied a month, five 
days being spent in the Palm Islands, and six at Cape Grenville. 
On the 4th of June a stoppage was made at Brookes Island, and on 
the next day on the north-west of the North Barnard Isles, in 
the latter case with the object of getting a species of Ptiloris 
peculiar to the island, and Mr. Masters was so fortunate as to 
procure a male and two female specimens in the course of the 
afternoon. The next stage was Fitzroy Island, where a few 
birds were obtained ; but much progress was prevented by the 
dense brushwood, which was also found in Palm Island. 

On the next day the Cheveut anchored off a low wooded sand- 
bank, marked on the chart ‘‘Low Wooded Isle.” It was sur- 
rounded by an extensive coral reef, the first seen on the voyage. 
They afterwards reached Turtle Reef, opposite the Endeavour 
River, passing a belt of country on the mainland which looks 
very promising. A belt of low land near the coast was backed 
up by steep hills of about 2,000 feet elevation, the whole densely 
wooded, with numerous landslips, showing a dark red soil. On 
June 8th, Number 4 Howick Group was reached, after passing a 
mainland which consisted, for a long distance back, of bare 
sandhills with elevated patches, forming Capes Bedford, Flatte^, 
and Lookout The next stage was Flinders Island, near which 
the land is very rough and rocky. Two days took them to Cape 
Grenville, where they supplied themselves with water. The 
weather being stormy and wet, not many specimens were pro- 
cured. The land in the neighbourhood is the most barren that 
can be imagined. The rock is a kind of metamorphic sand- 
stone, with sometimes a sub-horizontal stratification, quite ver- 
tical on the hills, with sharp laminated edges. The vegetation 
is scanty, the lower hills being clothed -with coarse grass, dwarf 
grev ideas, ' &c. ; the higher ranges being thinly clothed with 
acacias, banksias, and pandanus ; the declivities and gullies 
alone being densely wooded ; whilst near the water’s edge the 
mangrove predominates. The natives are tolerably numerous, 
and for Australians above the average, well grown and deve- 
loped. Tliey know a little English, can appreciate tobacco and 
biscuits, and are good workers. They adopt the practice of 
cutting the ear-lobe into thin strips, as do the natives of Cape 
York, the islands of the Torres Straits, and New Guinea. 

On the 1 8th of June, after sailing through Albany Passage, 
the CJieverl anchored in Mud Bay. The settlement of Somerset, 
of which some years ago the Government had hopes, has proved 
unsuccessful, except as a pearl fishery, on which occupation 
about 700 men are employed. The fishing-ground lies almost 
entirely to the west of Cape York, and extends from Endeavour 
Straits and the Gulf of Carpentaria northwards to thej very 
shores of New Guinea. Diving dresses are much employed in 
the fishery. 

The vessel was detained in Mud Bay till June 26th for the 
Sydney mail. Not much collecting- work was accomplished in 
the densely-wooded, but pauiire neighbourhood, which is entirely 
composed of a very hard ferruginous sandstone. She then took 
a course due north to Warrior Island, a distance of sixty miles, 
stopping off the Sue Islands, where the anchorage is perfectly 
covered with masses of the young pearl shells. Warrior Island 
is a mere sandbank of small extent, and without vegetation ; but 
it is the birthplace and home of the strongest, most m^merous, 
and' most adventurous of the races inhabiting the Torres Straits, 
who closely resemble the inhabitants of New Guinea. 

On June 2Sth the Ckevert proceeded on its course to New 
Guinea, making for the entrance to the Katow River. They 
dropped anchor 1 4 miles from the mouth of that river, and the 
village of l^Iohatta, The following morning they were visited by 
tv'o canoes with about twelve men in each. In one was Maino, 
the head-man of the village, in the other Owta, the head-man 
of a village three miles further west. They came on board with 
the utmost confidence, though they could never have seen so big 
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a vessel before. It was explained to them, through interpreters, 
that the visit was a friendly one, with no other object than the 
collection of specimens ; both Maino and Owta expressing a 
desire to assist, and inviting the crew ashore. Shortly afterwards 
twenty-two of the men landed in the fishing and sui*f boats, and 
were received at the village by the elder members of the tribe 
seated in a circle upon a large piece of new malting. They 
would not join in the company and participate in the smoking ; 
those forming the circle consequently arose, perhaps not the best 
pleased. 

The village consists of seven houses, exactly like those 
described by Jukes in the voyage of the Fly. Each house is ninety 
or 100 feet long, elevated about 6 feet from the ground, and 
covered with a thick thatch. The ends are open, and on each 
side are the sleeping places of the inmates. Each house holding 
about 50 people, so the population of the village must have been 
about 350. The houses are built near the sea, and are every- 
where surrounded by mud, filth, and stench. The people are 
powerful and well made, jet black, with straight foreheads and 
Jewish noses, the projecting jaws of the Australian being absent. 
The hair is woolly, but grows in small tufts, which, when long, 
form close, compact ringlets ; and it is not uncommon for the 
people, not here only, but at Warrior and Darnley Islands, to cut 
off their hair when thus grown into ringlets, and convert it into a 
wig for their own use. The men are quite naked ; some being 
marked like the Australians with seams on the shoulders, 
all cutting the lobes of their ears into fantastic shapes and 
piercing the rim all round, and ornamenting it with coloured wool 
or fibre. They seem fond of ornaments of birds’ feathers for the 
head, and necklets of pearl-shell. The women are kept from the 
view of strangers, but they are in no way beautiful. They are 
the hewers of wood and drawers of water. Their clothing is a 
scanty loin- covering, with ornaments of cassowary feathers round 
the knees and ankles. 

Almost the only weapons of defence are bamboo bovi^s and four- 
feet arrows. They use kava, said to be obtained some distance 
up the country. They are great navigators, their canoes, of great 
size, being formed of excavated trunks of large coral trees {^itry- 
tkruid). Their supply of animal food is chiefly from pigs, which, 
both wild and tame, are numerous. 

The appearance of the country is the same everywhere. In 
some places the mangrove seems to grow out into the sea ; in 
others, as at Mohatta, there is a beach closely belted by cocoa- 
nut palms, and behind, everywhere the same absolutely level 
mud flat, without the slightest apparent rise as far as the eye can 
reach, and all densely covered with trees of all sizes and kinds, 
never reaching more than three or four feet above the sea and 
river level. The driest spots have been selected by the natives 
for their banana and taro plantations. They also cultivate yams, 
sago, and bread-fruit 

All efforts to penetrate the jungle proving ineffectual, an 
attempt w’as made to navigate the river in a steam launch and 
surf boat. At its mouth the Katow’ is about 200 yards wide, 
rapidly narrowing to 60 yards, and soon to 30 yards. For the 
first two miles Mr. IMacleay and his party, accompanied by 
Maino and Owta, passed through a dense forest of mangrove, 
beyond wrhich the river was edged by a palm nearly 50 feet in 
height. Behind these was the lofty and interminable forest. 
After ascending the river for between eight and nine miles they 
wore abruptly stopped by a tree of great size which had fallen, 
or been felled, across the river. They had to return in order to 
obtain instruments for removing the obstruction., As they in 
this however never succeeded, they had to return to Warrior 
Island, whence they made for Damley Island, at which place 
some successful dredging was accomplished. This they left on 
Aug. 13 for Hall Sound, on the east side of the Gulf of Papua, 
which they reached after much difficulty from advei-se winds. 
The ship’s captain declined to go further on this account. Yule 
Island forms the sea face of this Sound, and the opening on the 
north side between the island and the main is merely a shallow 
sandbank. The anchor was dropped close to the north-w^t 
point of the island, opposite the residence of Signor D’ Albertis^ 
the enthusiastic Italian naturalist, which can be seen perched ' 
the side of a clear hill, about 100 feet above the water. S%iior ' 
D’ Albertis had estabhshed himsclf on Yule Island some mpnffis,,. 
previously, in this his second expedition to New Omh^ and 
though, as Mr. Macleay tells us, he has encounter^ 'serii^s diffi- 
culties from the desertion of most of his men, of his 

boat, and robbery by the natives, he still “holding his 

ground and prosecuting the object of his wandeSrii^ — the collec- 
tion of objects of natural hikozy- Assarediy if pluck, per- 



154 


NATURE 


spec. 23, 1875 


severance, and determination can command success, Signor . 
D’ Albertis ought to be successful. , , -r 1 

The island is about six miles long, picturesque, and healthy- . 
loeking. The soil is rich, and the plantations of the natives are 
numerous. The geological formation consists entirely of^ a 
calcareous sedimentary rock, containing numerous rema^ . 
closely resembling recent forms. The appearance of the opposite 
shore of New Guinea is very different from that at Katow. 
Mangrove swamps are intersected by salt-water creeks, with low 
ranges of well-wooded open forests behind ; beyond which the 
country seemed to become very rough and mountainous, with a 
stupendous mountain chain, on a clear day distinctly visible from 
the magnificent peak of Mount Yule on the west, to Mount 
Owen Stanley on the east. The natives of the country here- 
abouts are light-coloured, of medium size and active. Their 
hair is not woolly, and is generally worn long, being tied up in a 
chignon behind. They do not use tobacco, but chew the betel 
leaf. They wear a very tight belt, carrying a small piece of 
cloth. They seem to be timid and inoffensive, greedy and 
thievish. The women appear to be the rulers, and they are far 
from reticent in the presence of strangers. Some of the younger 
ones are tolerably good-looking ; they wear showy lorn dresses, 
and are tattooed about the breasts and belly. Their villages and 
houses are clean, and generally on sloping ground ; they have a 
house in every village for the reception of guests j their mutual 
relations seem most friendly. They pay considerable attention 
to cookery, and manufacture pottery, cloths, and nets of exceli^it 
quality, 

Mr. Macleay remained on Yule Island until Sept, 2, collecting 
and exploring. No Birds of Paradise were obtained, although 
many phmes were seen in the hands of natives. No Tree 
Kangaroo nor Cassowary v?as seen. He the% on account of 
winds, rdturned to Cape York, and so terminated this 
uDsnccessfuI attempt to explore New Guinea. 

It may be mentioned that Dr. James, the surgeon, Mr. 
Knight, one of the botanists, and Mr. PolhuDd, one of the taxi- 
demda^ts from the CAsiwf, have undertaken an independent ex- 
to New Guktta cm their own account, which though so 
muc^ more unassuming than the one above described, may on 
that account have greater chance of success. 


AVT£S 

Dr. George Benxett, of Sydney, has been in correspondence 
with Signor Albertis, the Italian natundist now residing on 
Yule Island, off S.E. New Guinea. From him we leam that Sig. 
D'AIbertis is on most friendly terms with the islanders ; that he 
has made several excursions on to the main land, thcmgh in so 
doing he has been much delayed on account of his boat having 
been stolen by four of his own men. He afterwards, however, 
K t ft aaaged to purchase a canoe, and has visited five villages, the 
hagmge of the natives of which he can now speak pretty well. 
On the coast he finds a fauna and flora much resembling North 
Australia, but inland, on the mountains, the Papuan vegetation 
predcaninates. He has succeeded in obtaining a perfect specimen 
of Ms new bird of paradise, Faridisia rag^na., and has shot a 
second specimen of the ground tree-kangaroo, D&rcopis luctuasa. 
His health is excellent 5 but an Italian companion has suffered 
fTtan fever and slight sunstroke. 

CaMEStOH has earned a high place as an explorer by 
the Vcak which he has so successfully and so quietly accom- 
l^isl^id. It will be remembered that Cameron was sent out in 
iSy3 to had livingstcaie, whose fate was then unknown. On 
his way to Tanganyika he learnt the fate of the great traveller, 
but continued westwards ami determined to cany out an explora- 
tioBt on his own aaxmnt. After surveying a great part of Lake 
Tanganyika and discovering what he thought was likely to prove 
an outlet to the westward, he proceeded to the Lualaba for the 
purpose of cmt whether that river is connected with the 

Congo or the Nile system. The Mtest news that Sir Henry 
Kawimson had to announce in his address to the Geographical 
a month ago was that at the end of May 1S/4, 
had finally left Ujiji for the West The tel^;rains 
iecaewped sax. very brief, and announce that he came out at 


Benguela and reached Luanda on Nov. 19, wdth fifty-seven 
followers, ‘‘all well.” Cameron was forced by adverse circum- 
stances to abandon the Congo route, and followed the water- 
sheds between^ the Zambesi and Congo. He has thus accom- 
plished the rare feat of marching right across the continent, and 
will no doubt bring home many additions to our knowledge of 
central tropical Afirica. 

The Professorship of Physiology in the University of Glasgow 
will be vacant at the end of the present session on account of 
the resignation of Dr. Andrew Buchanan. 

We have received from Prof. Mohn, Christiania, a printed 
paper giving a brief resum ^ of the meteorology of Norway for 
1874. Monthly results of temperature are stated for forty-one 
stations, and of rainfall for thirty stations, and these results are 
compared with averages of previous years for those stations at 
which observations have been continued for some time. These 
forty-«ne stations show an increase in the number of the 
stations of previous years, and we have much satisfaction in 
learning that, as the result of a recent special grant by the Nor- 
wegian Government, the stations have still further increased to 
fifty, and that each of them has been furnished with minimum 
thermometers and with new thermometer screws. Of the stations 
sixteen are supplied with Fortin’s barometer, sixteen with the 
Kew barometer, thirty-one with wind-vanes and velocity-plates, 
thirty-seven with rain-gauges, thirty-two with dry and wet bulb 
hygrometers, nine of the coldest stations with hair hygrometers, 
and all of the fifty with aneroids. In Prof. Mohn’s energetic 
and able hands highly valuable results may be looked for from 
these changes and additions in the further development of the 
meteorology of Norway, which plays so prominent a part in the 
meteorology of Europe. 

The American Naturalist — the recognised organ of intercom- 
munication between naturalists in America — will pass, at the 
commencement of the coming year, into the hands of hlessrs. 
H. O. Houghton and Co., of Cambridge, Mass. It will still 
be under the able editorship of Dr. A. S- Packard, jun., who 
vpill be assisted by a number of eminent men of science, in all 
departments. Indeed, the list of expected contributors for 1876 
is a very strong one. The amount of matter in each number 
will be increased, and articles will be introduced of a more 
popular character than heretofore. We are glad to take this 
opportunity of again calling the attention of English naturalists 
to this excellent periodical. 

M. Doias, the distinguished Perpetual Secretary of the 
French Academy of Sciences, has been elected a member of the 
Academic Fran^aise in room of the late M. Guizot. Science lias 
now two representatives amongst the grandees of French literature 
— Claude Bernard and M. Dumas. 

Sir Henry Kawlinson, President of the Geographical So- 
ciety, has been elected a foreign member of the Geographical 
Society of Paris. 

The Fall Mall Gazette is informed that Mr. 
been asked to accept a professorship at Florence, at the 
salary ever offered to a professor in Italy. 

A TELEGRAM dated Adelaide, the iSth iust., states that Mr. 
Giles’s exploring expedition (see vol. xii, pp. 135, 194), fitted 
out by the Hon. Thos. Eldar, M.L.C., has arrived at Perth, 
Western Australia., direct from Adelaide. This is the third 
expedition that has crossed Central Australia within the last two 
years. The first was that under Col. Warbui-ton, from the tele- 
graph line westwards, generally between 20° and 21° S. lat. ; 
then Mr. Forrest crossed from Perth to the telegraph line by a 
route about 5° farther south, hir. Giles’s route, we believe, has 
been much farther south than Mr. Forrest’s ; judging from pre- 
vious news, probably about 100 miles from the south coast. 


Dtc. 23, 1875J 


A TELEGRAM from Naples, Dec. 19, states that Prof. Palmieri 
reports from the observatory near Vesuvius that fire has appeared 
in the interior of the crater, and expresses his opinion that an 
eruption of long duration may be expected. A volume of black 
smoke rose from the volcano on the morning of the 19th. A 
telegram of the 20th states that the fire in the crater is gradually 
increasing in strength, and that the instruments of the observa- 
tory are in motion. 

A Reuter^s telegram of Dec. 21 states that the New York 
papers publish advices from Porto Rico stating that the town of ' 
Arecivo in that island had been wholly destroyed by an earth- 
quake. Only two churches and six houses are stated to be 
left standing. 

During the recent heavy floods, the low-level districts of 
Somersetsliire have been submerged beyond precedent, so that it 
has been possible to sail across country for twenty miles. Many 
farms and cottages had to be abandoned, and for the first time 
the railways beyond Bridgwater were covered with several feet 
of water. One of the results of the flood vvas the driving from 
their haunts of great numbers of rats, some of which might have 
been seen by railway passengers to have taken refuge in willows 
and other trees along the line. Deserted houses were also taken 
possession of. In one case a labourer, on proceeding to his 
cottage by boat to obtain some necessary articles, w’as about 
getting into the bedroom window, when he -found the room 
swarming with starving rats, whose demonstrations were so 
threatening that had he not made a hasty retreat there was every 
probability he would have been eaten up alive. 

The third annual dinner of the students of the Royal School 
of Mines took place on Friday the 19th inst, at ihe St. James’s 
Hall Restaurant In spite of the unavoidable absence of many 
who had expressed their intention of being present, the students? 
associates, and prol'essois mustered to the number of nearly 
sixty. 

A COMMITTEE was appointed some time ago by the Geogra- 
phical Society of Paris to arrange for the erection of a building 
for its special use. A large sum of money has been collected, 
partly by loans, partly by private subscription and grants from 
the Society. Further proceedings have, however, been stopped, 
the Frefet of the Seine having intimated his intention to erect 
an establishment in which several of the learned societies of 
Paris are to have meeting rooms and libraries, and in winch col- 
lections w ill be located at the expense of the city. 

A Daily Nr^jus telegram announces that the Italian Geo- 
graphical Society has resolved that its exploring expedition to 
equatorial Africa shall start at the end of next January, so as to 
reach Ankober, the capital of the Kingdom of Shoan, before 
the rainy season. From Ankober, the expedition will penetrate 
the Galla country, in a scutb-west direction, tow^ards the Victoria 
Kyanza Basin, Subscriptions for defraying the expenses will be 
received by the Italian Geographical Society in Rome. 

The Admiralty have made arrangements with Mr. AUen 
Young, the experienced Arctic voyager, to communicate with 
the entrance of Smith’s Sound in the summer of 1S76, in hopes 
of obtaining some information of the proceedings of the Arctic 
expedition. 

. In Nos. 2 and 3 (1875) of Guido Cora’s Cosmo^^ just to hand, 
is the first instalment of a paper, by Giacome Bove, giving an 
account of a journey to Borneo ; Sarawak and Labuan were 
visited, and an ascent of Kini Balu is described. In continua- 
tion of the papers on recent expeditions to New^Guinea a useful 
resume oi our knowledge of the island at the end of 1S75 ^ 
given ^ there are also letters from Beccari, D’ Albertis, and L. 
Cambiaso of the Vettor Pisema. Two maps illustrate these New 
Guinea papers. 
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In accordance with the will of Prof. Jungken, of Bcrim, tlie 
London Medical Record states, his collection of scientific works 
and all his surgical instruments have been presented by his widow 
to the Augusta Hospital, and a letter of thanks has been sent to her 
by the Empress Augusta. The Royal Saxon Academy of Sciences 
at Leipzig has also received a donation from the late Dr. Her- 
mann Hartel of 30,000 marks, to be expended in helping 
German students to prosecute scientific inquiries. 

At the annual meeting of the Eastbourne Natural Histoiy 
Society on the 8th ult. the Secretary read a satisfactory report. 
The President, Mr. F. C. S . Roper, amiounced that ninety-one 
additions had been made to the fauna and flora of the district 
during the year. 

In the form of a supplement to the December number of the 
Journal of Botany^ Ivlr. W. B. Hemsley publishes an Outline 
of the Flora of Sussex,” a list of all Phanerogams and Vascular 
Cryptogams known to occur within the county, with their 
authorities. 

The Garden announces an addition to its attractions in the 
form of a ‘‘coloured plate (mil-page size) of a beautiful or rare 
flower or fruit, of proved value for our gardens, and executed in 
the best style of art.” The aim is to illustrate, as nearly as may 
be in their natural colours, the finest of new flowers and fruits. 
The specimens which we have seen are really beautiful, and the 
enterprise deserves encouragement. 

M. H. Giffard has reported on the Paris balloon^accident to 
which we referred last W’eek. He finds that during the process 
of inflation the net and the canvas got frozen together, the con- 
sequence being that during dilatation of the latter, the net could 
not yield frtoly^ and therefore exerted pressure on the canvas, 
which broke suddenly near* the valve. Precautions will be taken 
in future to prevent a similar occurrence. 

An examination will be held at Clare College, Cambridge, on 
March 28 and three following days, when a scholarshp in Natural 
Science of the annual value of 60/ for two years will be offered 
for competition. Particulars by application to the tutor, the 
Rev. W. Raynes. A Ivatural Science Scholarship at Caius 
College, of the same value, will be offered for competition on 
April 4. Particulars from the Rev. N. M. Ferrers, tutor of 
Gonville and Caius College. 

The Cambridge University Natural Science Club com- 
menced the October Term by the formation of a new code of 
rules. The officers fur the term were— President, A. J. Jukes 
Browne, B.A. ; Vice-president, J. F. M, H. Stone; Hon. Sec., 

A, F. Buxton. Six papers have been read during the Term, 
usually follow-cd by interesting discussions — “ On the evolution 
of fossil forms,” by A. J. Jukes Browne, B.A. (St.John’s); 
“The motion of glaciers,” by T. W. Bridge (Trinity); “Dar- 
win’s Insectivorous Plants,” by J. F. M. H, Stone (St, Peter’s) ; 
“Huxley’s classification of animals,” by A. F. Buxton (Trinity) ; 
“ ‘Typical’ number of somites in arthropoda,” by A. M. Marshall,, 

B. A. (St. John’s); “Molecular energy,” by E, B. Sargant 
(Trinity). There were sixteen members in residence. 

The fourth number of volume ii. of the Cincinnati Quarterly 
Journal of Science^ edited by S. A. Alilier and L. M, Hosea, 
has lately been issued, and, w'e regret to learn, closes the senes 
of this publication. During the short period of its existeaace, 
has been the medium of presenting a number of original 
papers especially relating to the palaeontology of the 
Valley, which will render it a necessary work of and 

zoological reference, ^ : U 

i A Roman Society baj; commenced close to 

I the monument of Minerva Mcdka* I&e come upon some 

I very interesting things^ the painting that 


NATURE 



NATURE 


156 

adorned a columbary. The Roman archaeologists and artists 
believe that these paintings are of the Augustan age, and are of 
great value both to science and art. In making preparations for 
constructing the central hall in the Conservatory Palace at the 
Capitol, a ground-plan has been discovered supposed to be that 
of the Temple of the Capitoline Jupiter, to which Dionysius gave 
a surface of 4,000 square feet. In the same place has been found 
a column of large size, which appears to belong to the Temple 
of Jupiter Optimus Maximus. Excavations in other places 
have brought to light additional fragments of antiquarian 
interest 

The Secretary of the Interior, in his annual report to the 
President of the United States, commends in high terms the work 
of the Geological and Geographical Survey of the Territories, and 
presents the following brief summary of the results for the season 
of. 1875 ■ — The survey under Dr. Hayden continued its labours of 
the two preceding years in the Territoiy of Colorado. The 
field of work during the past season was the southern and western 
portions of said Territory, and including a belt, fifteen miles 
in width, of the northern border of New Mexico and the eastern 
border of Utah. The survey was divided into seven parties, 
four of which were devoted to topographical and geological 
labours, one to primaiy triangulation, one to photographic work, 
and one to the transportation of supplies. The survey of the 
southern and south-western portions of Colorado has been com- 
pleted, so as to make six sheets of physical atlas, designed by 
this Department, leaving unexplored only the north-western 
comer thereof, which can be surveyed by a single party during 
the coming year. The districts.explored in the past season were 
not so mountainous as those of the previous years, but were 
quite remote from, settlements, and in perhaps the most inac- 
cessible regions of this continent. The total area surveyed is 
about 30,000 square miles, portions of which were very rugged. 
Much of this area is drained by the Colorado river, and is mainly 
a plateau country cut in every direction by deep gorges or canons, 
the sides of which show, for geological investigations, admirable 
sections of the strata forming the earth’s crust. The topo- 
graphy of the district surveyed was elaborated in detail by the 
aid of the plane-table. The exploration of the remarkable 
prehistoric ruins of Southern Colorado, glimpses of which were 
obtained the preceding season, was continued with great success. 
They were traced down the canons to the Colorado river in New 
Mexico, Utah, and Arizona, and their connection established 
with the diff cities of the Moquis of the latter Territory* 
Hundreds of cave-dwdlings, of curious architecture and many 
miles from water, were found in the sides of the gorges, and the 
ruins of extensive towns discovered in the adjacent plains, indic- 
ating the former existence of a people far more numerous and 
advanced in the arts of civilization than their supposed descend- 
ants of the present day. Of these ruins many interesting 
sketches, plans, and photographs were made, and a valuable 
coiledon of flint weapons, earthenware and other specimens, 
was gaihened* The materials thus obtained will enable the 
survey to present an exhaustive report on this interesting sub- 
ject. The photographer of the survey obtained a series of 
mountain views on plates twenty-four inches long by twenty 
wide, or larger by several inches than any landscape photo- 
graphs ever before taken in this country. 

A French clerical journal, quoted by the Scientifique, 
maintains that the tolling of the church bell is of much greater 
efficacy than the use of lightning-rods in warding off the effects 
of a thunder-stonn, and advises the faithful to resort to the 
former means in preference to the latter. 

The Revue Scimtifique announces the death, at Zurich, of the 
^ Prof. E. Kopp, "one of the creators of the atomic 
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The Institution of Naval Architects has issued a list of sub- 
jects on which communications are desired. 

The American Institute of Mining Engineers held a meeting 
at Cleveland, Ohio, October 26-28. Its proximity to several of 
the large iron and steel works and the interest taken by its Pre- 
sident, Prof. A. L. Holley, in the details of the Tessemer pro- 
cess, caused the meeting to be more especially devoted to that 
class of subjects. Prof. Holley in his opening address referred 
to several improvements which ought to be made in the iron and 
steel manufactures. Among the papers of scientific interest 
relating to mining subjects .was a mention by Mr. Charles A. 
Ashburner of the discovery of coal-beds in the Vespertine sand- 
stone of Pennsylvania. Mr. Ashburner is one of the assistant 
geologists of the. Second Geological Survey of Pennsylvania. 
There have been a few scattered instances of discoveries of coal 
in the Vespertine rocks, and such beds have been designated as 
false coal-measures. The present discovery may, however, serve 
to modify our notions as to that sub* carboniferous formation. 
In a tunnel passing through Sideling Hill, Huntingdon County, 
Penn., in cutting the Vespertine sandstones, there were found 
not less than nineteen beds of coal ; their thickness varies from 
one to thirteen inches ; collectively they would make a thickness 
of four feet. The coarseness and false bedding of the Vespertine 
strata indicate ^a period of frequent agitation and numerous local 
currents ; but the presence of coal-beds shows that considerable 
spaces of repose must have intervened, and that the changes were 
slowly effected. 

At the meeting of the Norfolk and Norwich Naturalists’ So- 
ciety, on Nov. 30, the Secretary read a short paper from Dr. Lowe 
on the occurrence of a rare microscopic fresh-water Alga {Clathro-* 
cysiis (zruginosa, Hen.) at Anmer, near Lynn. In June 1S70 Dr. 
Lowe discovered a large quantity of it in the lake at Sandringham 
in the form of a green scum. In October of the present year he 
again discovered ic growing in a pond at Anmer, two miles from 
Sandringham, his attention being attracted by the peculiar scum 
which he at once recognised as ClathrocysHs. It seems probable 
that it has recently been introduced at Anmer by the agency of 
wild fowl. 

The additions to the Zoological Society’s Gardens during the 
past week include a Haste’s Apteryx {Apieryx kastei) from New 
Zealand, presented by Baron Ferdinand von Muller; a Marginated 
Parrakeet {Janypiathus marginatus) from the Philippine Isles, 
presented by Master Hugh Sutton ; two Bengal Leopard Cats 
{Fells bengalcnsis) from Cashmei e, presented by Mr. W. A. Cutheli ; 
a Bay Antelope {Cephalophiis dorsalis) from W. Africa, received 
in exchange ; an Ocelot {Felis pardahs) from S. America, a Hoff- 
mann’s Sloth Cholopus ho^manni) from Panama, a Duck Falcon 
{Falco anahun) captured at sea, purchased ; a pair of Peacock 
Pheasants {Polypeciroti chinqiiis) fromBurmab, deposited. 


SCIENTIFIC SERIALS 

Jahrhikker Jiir wissenschaftliche' Boianik. Herausgegeben von 
Dr. N, Pringsheim. Band x. Heft ii.— In the present number 
of Pringsheim’s well-known and valuable year-books there are 
four papers, all of thenr of considerable interest. The first is by 
Dr. J. Reinke, of Gottingen — Contributions to the anatomy of 
the secreting organs, occurring especially on the serrations of 
certain foliage-Ieave.s. It has been observed that in many plants 
the serrations of the leaves act as glands and secrete in many 
instances a mucilaginous substance, and in others resin, or a 
mixture of mucilage and resin, called blastocolla bv Hanstein 
Reinke has carefully examined the stnicture of these secreting 
organs m a large number of dicotyledonous plants, but has not 
made any exhaustive micro-chemical investigation of tlie secre- 
tions themselves. His observations show that the serrations of 
the leaves of Dicotyledons are in general the bearers of peculiar 
organs of secretion, whose activity may cease even while the leaf 
is in the bud, or at a later period. AlschUIs and plants with 
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Spiny leaves apparently have no such secreting oigans. In 
respect to the secretion itself, it is in the bud either a fluid muci- 
lage or resin, while in the full-grown leaf it is only a watery 
or somewhat mucilaginous fluid. The paper is illustrated by 
two plates, on which are figured the glands of Priuws avhun, 
Kerria japonica^ Vicia faba, Bdula alba^ Corylus avellana, 
Evonymus japonicus^ Eihes multifiorum-y Epilohium D 0 do 7 i£si^ 
Caialpa syringa^ folia, Cle?'odendfon fragrans, and Viola odorata. 
— The second paper, on the process of fertilisation in the Basidio- 
mycetes, is by Dr. Max Reess. Every day renders it more and 
more probable that the receptacles, or fruit -bearers, of the 
Basidiomycetes are, like the sporocarps of the Ascomycetes, the 
result of the fertilisation of a carpogoniurn. The researches of 
Reess now under consideration, those of Van Tieghem, and lastly, 
those of Dr. Eduard Eidam, in the Botanische Zeiiitng, 1S75, 
p. 649, all tend in the one direction, and lead us to look with 
very great caution on the results obtained recently by Mr. 
Worthington Smith, and published in the GardeiicVs Chronicle 
for October. Reess has examined the early stages of Coprinus 
stercorafms, Bulliard, which develops rapidly, and could be 
easily obtained. The ripe spores of Coprinus siercoraritis are 
ellipsoidal in shape, pointed towards each pole, and average 
eleven mic. mill, long by six mic. mill, broad, having a brown 
episporum. Germination begins by the protrusion ot the endo- 
sporium in the form of a colourless papilla at one, rarely at 
both, the poles of the cell. The process is a rapid one, and at 
the ordinary temperature of a room occurs in from four to five 
hours after sowing. The mycelia rapidly develops and branches 
frequently, so that in three or four days the mycelia from a 
single spore will form a patch from 1 4 to 2 mill, in circumference. 
At first the mycelium is formed of a single much-branched cell 
filled with colourless homogeneous protoplasm, numerous vacuoles 
forming in the older parts as branching proceeds. At the end 
of the second day numerous transverse walls appear in the my- 
celium, and a little later the hyphse are seen to anastomose. In 
from three to four days after the germination of the spores, special 
bearers of minute rod-like cells appear. They are more or less 
long cylindrical cells with protoplasm, and they bear at their 
ends, or sometimes at the side, the short, straight rod-like cells. 
These grow until they have attained a certain length, then they 
divide, and the upper one drops off, a process which may be 
repeated two or three times, so that at about the end of two 
days, when the entire protoplasm of the bearers has disappeared, 
the process stops, and then the bearers themselves may fall 
off. 'When this occurs a little pile of about fifty to sixty rod- 
like cells may be noticed. These lod-like cells might be con- 
founded with conidia, but further observation has shown that they 
cannot germinate, and there is now no doubt whatever that they 
are sp£ 7 'maiia, and therefore male cells. The youngest stage of 
the fruit-bearer is a thick, more or less irregularly-shaped hypha 
thread, densely filled with protoplasm, and resembling the earliest 
stage of the carpogoniurn of Asrobolus. The next stage is the 
fertilisation by means of the spermatia which attach themselves 
to the branching sacklike structure, and as the spermatia at once 
lose their contents, the empty wall contrasts strongly with the 
protoplasm of the carpogoniurn. After fertilisation the car- 
pogonium becomes more and more tortuous and branched. 
The spermatia of Coprinus are therefore male cells ; their 
bearer the antheridium, while their function is the fertili- 
sation of the carpogoniurn. As a consequence of fertilisa- 
tion the carpogoniurn develops into the fruit-bearer of the 
fungus. The process described by Reess will thus be seen to 
have a very close resemblance to the fertilisation of the Floridess, 
such as Nemalionand Bati'achospermum. — The third paper is on 
the “ Germination of the spores of Cyaihus striatus, WilM., one 
of the Gasteromycetes,” by Dr. R. Hesse, with one plate. The 
sporesgemiinateby theprotrusionof the endosporium at one, rarely 
at both, poles, a single hypha thread three or four times the length 
of the spore being formed. Transverse w^alls then appear, and the 
free end of the thread separates into a number of small cells, 
but the further history of these minute cells has not been studied. 
— The fourth and last paper in this number is On the develop- 
ment of certain flowers with especial reference to the theory of 
Interposition,** by Dr. A. E. Frank, with, three plates. The 
author gives the results of his researches on plants belonging to 
the natural orders Papilionacese, Geraniacese and Oxalidaceas, 
Malvaceae, and Primulacese. Many important observations are 
made in reference to the order of succession of the paits-of the 
flowers, the development of diplostemonous flowers, and of 
flowers with superposed stamens. The paper is however not 
■‘ne that can be usefully abstracted. Altogether this number of 


Pringsheim’s Jahrbuch maintains its well-known high standard of 
excellence, and is well illustrated. 

The first part of the twenty* fifth volume of Von Siebold and 
Kblliker’s Zcitschrift fur Wissemhafihche Zoologie (Nov. 1874) 
contains an article of 100 pages by E, Ehlers, of Erlangen, on 
the vertical distribution of the marine chsetophorous annelids, 
based on the specimens secured in the Porcupine Expedition. 
In the same article is included M. Clapar 4 de*s report on the 
chaetophorous annelids brought home by the Lightning. The 
forms are carefully described, new species are added, and the 
results are excellently tabulated. It is concluded that all the 
families of polychsetous annelids which are known as littoral 
inhabitants on the Atlantic coasts of Europe, excepting the 
Telethusae and Plermellidse, are represented in the deep-sea 
fauna ; that beyond the littoral region a greater or less depth 
does not influence the character of the annelid fauna ; that tem- 
perature influences it just in the same manner as temperature 
influences the littoral annelids. Four very excellent plates, 
chiefly of annelid appendages, are given. — Karl Mobius gives a 
detailed account of the anatomy of the Rotifer Bj^achionus plica- 
tilis. — Dr. F. C. Noll describes Kochlorine hamata, a new genus 
and species of boring Cirripede, boring into Haliotis and other 
shells, differing from Cryptophialus and Alcippe in lying free in 
the artificial cavity in the shell, and in other important particulars. 
— The second part (March 1875) opens with a contribution by 
W. Repiachoff to the embryology of Tcfidra zoster icola. — Prof. 
Ranke describes minutely the supposed organs of hearing in 
Acridium ccsrulesccns and the eyes of the leech.— -Dr. Claus 
describes the shell-glands of Daphnia, identifying them with the 
segmental organs of annelids, and with the kidneys of vertebrates. 
— Dr. H. Dewitz writes on the structure and development of the 
sting and the ovipositor in several common Hymenoptera and the 
Grasshopper, which he calls Locust a viridisshna, instead of using 
the generic name Giyllus.— O. BiitschJi contributes some “pre- 
liminary observations” on the first steps of development in 
Nematodes and Snails. — Dr. von Willemoes-Suhm^s third letter 
from the Challenger concludes the number.— The third part 
(May 1875) contains as its piece de fisisiance a very valuable 
memoir, by Dr. C. Claus, on the development, organisation, 
and systematic position of the Argulidee. Argulus foliaceus 
is the species chiefly described, both in its development and 
adult state. Dr. Claus concludes that it is useless to describe 
a distinct species of Argulus for every fish on which it is para- 
sitic. It is established that Argiiins foliaceus is parasitic on a 
great variety of fishes, also on toads and tadpoles, and. even on 
the Axolotl. It appears that Argulus reproduces itself not only 
in early spring but also in summer and autumn with great free- 
dom. For many reasons Dr. Claus places the Argulidas among 
the Copepoda, and constitutes them a sub-order under the name 
Branchiura. — Dr. L. Stieda describes the structure of the central 
nervous system of Axolotl ; the brain he asserts to be of a 
more completely embryonic type than any whose structure has 
been carefully examined. — E. Metschnikoff describes the early 
development of Geophilus. He finds that its larva differs 
from those of Chilognathous Myriopods in having its yelk -mass 
inside instead of outside the alimentary canal.— -Oscar Grimm 
gives an account of the results of his dredgings in the Caspian 
Sea last year, resulting in the discovery of eighty new species. 

Zcitschrift der O ester reichischen Cesellschapt fur Meteorologie 
Nov. I. — Dr, Haiin contributes an article on the meteorology of 
the Punjab, founded on the reports made by Mr. Neil for 1871, 
and by Mr. Calthrop for 1872,— Prof. Buys Ballot gives a table 
showing the tension of aqueous vapour at eighteen places in Russia 
for each month. It appears that at all stations the tension is below 
the average from November to April, and above it from May to 
September, and at some places in October. The influence of 
height, latitude, longitude, and proximity of the sea is plainly 
indicated by the table. 

Journal de Physique, October. — In this number M. Penaud 
describes some researches on aviation, and apparatus for mecha- 
nical flight, for which a prize was recently awarded him by the 
Paris Academy. — Some experiments by M. Moreau are given 
showing that a fish with swimming bladder undergoes variatrqm^ 
interior pressure, and that it adapts itself to different 
not by a mechanical action exercised on the bladdef by 
means of -its muscles, but by changing the quantity cf air ebn- 
tained in the organ. — The penetration of eIect:ri<^lEfe badly- 
conducting substances has been sufficienfly^th^^^Eated, but 
there is still a good deal of confusion the mode of its 
action. M. Neyreneuf here endeavoti^. id give precision to ideas 
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on the subject. He finds, int&r alia^ that in the case of a com- 
pound insulating plate between two armatures, the electrification 
of the two extreme plates is the same as that of a single plate 
(?>. positive on the side of the positive armature, negative on 
the side of the negative), and the persistent electrification of the 
intermediate plates is also the same ; but at the moment of sepa- 
ration these plates may appear positive and negative on both 
their faces. — M. Righi contributes a mathematical note on the 
laws of electromotive forces, and there is the usual amount of 
matter abstracted from other serials. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, Dec. 9. — On the Development and ZeJ>as 
fascicularis and the “ Archizoea ” of Cirripedia, by the late R. 
von Willemoes-Suhm, Ph. D. The author shows that the A rcMzoca 
gigas of Dohrn is the nauplius of Lepas australis, a form closely 
allied to L.fascicula 7 'is. The life history of the latter is described. 

Preliminary remarks on the Development of some Pelagic 
Decapoda, by the late R. von Willemoes-Suhm, Ph.D. The 
genera described are Amt>/iion,Se?gestes, and Leucijer. The first 
passes through a true Zoea stage, Amphion itself being, as Dohm 
has shown, adult The larvse of Leucifer and Sergesfes pass 
through an Amphion stage. The form Elapkocaris of Dohrn is 
proved to be the larva of a Sergesies. The form Erichthina of 
Dana is proved to be the larva of a Leiidfcr. 

Dec. 16. — On the Structure and Development of the Skull 
in the Batrachia, by W. K.. Parker, F.R.S. The author 
makes some corrections in bis memoir on the skull of the 
frog, specially showing that the hyoid arcb does not 
coalesce with the mandibular. The skull of Dactyletkra and 
Pipa are described. The indications of vertebral segmentation 
in the cephalic part of the notochord are demonstrated in a manner 
which has much theoretical interest in relation with the theory 
of Goethe and Oken. 

On the development of the spinal nerves in Selachians, by F. 
M. Balfoiar, B.A. The author shows that both the roots of the | 
spinal nerves arise as outgrowths from the involuted epiblast of 
the neural canal, the posterior first, and by the more complicated 
process. 

Chemical Society, Dec. 16. — Prof. Abel, F.R.S., presi- 
dent, in the chair. — Dr. C. R. A. Wright read a paper by him- 
self and hir. G. H. Beckett, on narcotine, cotamine, and hydro- 
cotamine (Part iii.), in which the authors brought forward 
experimental evidence of the constitutional formula for bemipinic 
acid, opianic acid, and meconin. — Dr. H. E. Armstrong then 
gave an account of researches by hlr. Harrow and himself, on 
the action of allvaline sulphites on the haloid derivatives of 
phenol, and on the action of nitric acid on tribromophenol. — 
Mr. E, Neison subsequently made a communication on the 
sebates of the alcohol series, after which papers were read by 
the Secretary, on the compounds of ether with anhydrous 
metallic chlorides, by Mr. P, P. Bedem, and observations on 
variations in the composition of river waters, by Mr, J. Andrews. 

Royal Astronomical Society, Dec. ii, 1875. — Adams 
President in the Chair. — Mr. Burton read a paper on the Southern 
nebul£E 30 (Bode) Doradus and the nebulse about rj Argus. 
Mr. Burton had wtdle stationed at Rodriguez on the Transit of 
Venus Expedition made drawings of these rebulse with a 12.^ 
inch silver on glass reflector, and on his return had compared 
them with Sir John HerschePs drawings. After a careful com- 
parison he was not disposed to think that there had been any 
great change in either of the nebulae since the date of Sir John 
Herschel's observations. — Mr. Ellery, of the Melbourne Obser- 
vatory, described the observations which they had made of the 
same nebulae with their great Melbourne 4-feet reflector. He was 
inclined to think that rapid change could be traced not only in 
the details of the nebulae but also in the relative positions and 
magnitudes of the stars which appeared to be involved in them. 
— Mr. Ellery also read a paper on the results of some experi- 
ments with Huygen's parabolic pendulum for obtaining uniform 
rotation. The instrument he had used consisted of a heavy 
weight or bob attached by a thin flexible band of watch-spring ' 
steel to the upper part of a piece of metal cut into the form of 
the evolute of a parabola. Tins was attached to the upper part of 
a revolving axis so that the contrivance formed a conical 
’lisgaafiulum, in which when the rate of motion was increased the 
ox p^dulum flew away from the axis and wound the watch- 


spring band round the evolute of the parabola. He found that 
with this contrivance a very uniform rate of motion was obtained, 
and it seemed to be independent of the weight which was 
placed on the bob of the pendulum and of variations in the 
driving power used. — A paper by Mr. With on the structure of 
Coggia's Comet was read. On the night of the 8th July, 1S74, 
an oscilatory motion of the fan-shaped jet in front of the 
nucleus was observed. The fan seemed to tilt over from the pre- 
ceding towards the following side and then for an instant appeared 
sharply defined, then it became nebulous and all appearance of 
structure vanished. These pulsations and appearances of structure 
occurrea several times at intervals of from three to eight seconds. 
— Mr. Ranyard read a paper on the duplicate structure of 
Coggia’s Comet. He showed two drawings each made on 
July 14, 187^ the one by Mrs. Newall with the great refractor 
at Gatesheafl, and the other by Mr. With at Hereford. Both 
drawings showed that on that evening there were two faint para- 
bolic arcs, which intersected one another in front of the nucleus. 
The axes of the arcs were parallel to one another, and were 
separated by a distance of about 1°. During the earlier evenings 
of July the parabolic arcs within the envelope of the comet had 
been drawn by several observers as double and overlapping, but 
the axes of the two sets of parabolic arcs were much less sepa- 
rated than those of the arcs visible on the evening of the 14th. 
Mr. Ranyard suggested that possibly a disruption was going on 
similar in character to the disruption which took place in 
Biela’s comet as it approached perihelion in 1846. — Father Perry 
showed some photographs of the transit of Venus which had 
been sent to him from Manilla. They appeared to show the 
body of Venus projected on a bright back-ground outside the 
sun*s limb. It was suggested, however, from other evidence, 
that the photographs must have been taken from drawings. 
Lord Lindsay and Mr. Brothers, after an examination of the 
photographs, both inclined to the latter view. 

Meteorological Society, Dec. 15. — Dr. R. J. Mann, presi- 
dent, in the chair. — William Ellis, F.R.A.S., Kaufmann J. 
Marks, Thomas Read, and Philip Wright, F.C.S., were elected 
Fellows of the Society. The following papers were read : — On 
the registration of sunshine, by R. PL Scott, F.R.S. This paper 
is on rile continuous record of sunsliine and rainfall obtained at 
Kew for September 1875 \ latter by Beckley’s rain-gauge, 
the former by a method originally^ proposed by Mr. J. F. Camp- 
bell, of Islay, F.G.S. This consists in the use of a sphere of 
glass to concentrate the sun’s rays, and a strip of cardboard is 
placed on a frame concentric with the sphere and distant from it 
lay its own focal length. The sun when it shines burns a hole 
in the cardboard, the length of the trace being regulated by the 
duration of the sunshine. It remains to be proved whether such 
a record is of real practical value, as it affords no measure of the 
heat of the sun. — On the rainfall at Calcutta, by R. Strachan. 
These observations were made at the Office of the Surveyor- 
General, and extend over a period of twenty-eight years, viz., 
from 1847 to 1874. The most rain falls in July, but the heaviest 
downfalls are most frequent in June, and heavy downfalls 
are more frequent in August than in July. The greatest 
number of days of rain is in July, but the number is almost the 
same for August. December has the least frequency and amount 
of rain. The dry season includes November to April, during 
which on an average 6 '04 inches of rain fall, on 12 days out of 
181, or I out of 15 days. The wet season is from May to 
October inclusive, during which 61 ‘60 inches of rain fall, on 84 
days out of 184, or about i in 2 days. There is therefore ten 
times as much rain in the wet season as in the dry, and nearly 
seven times as many rainy days. The mean annual rainfall is 
67'64 inches on 96 days.— -On the use of the rotatory thermo- 
meter [ThermomHre Jronde) on board ship, by R. H. Scotty 
F.R.S. This paper showed that the mean of 76 days’ obseiwa- 
tions made by Capt. Pleggum, of the Roztlle, on a voyage from 
Liverpool to Calcutta oiy differed by — o<^*4 from the mean of 
the observations made in the ordinary way. — On the moon’s in- 
fluence in connection with our extremes of temperature, by 
George D. Brumham. — Mr. Scott exhibited a complete set of 
instruments, with thermometer screen, &c., as used at the 
Russian meteorological stations. 

j Anthropological Institute, Dec. 14.— Col. A. Lane-Fox, 
president, in the chair. — Mr. M. J. Walhouse read a paper on 
I the belief in Bhutas — devil and ghost — worship in Western 
India. Although the lower castes and classes in India acknow- 
ledge and reverence the Brahminical gods, their familiar house- 
hold cultus is much more especially addressed to inferior super- 
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natural beings analogous to the evil spirits, devils, ghosts, and 
goblins of European superstition. According to Hindu doctrine 
there are ten classes of such beings, the first seven of which are 
demons created aboriginally with the world or by acts of the 
higher gods on whom they wait as attendants or servants re- 
ceiving some share of their worship, and avenging any omission 
or neglect of ceremonies due. Though not invariably, they are 
for the most part evilly-disposed towards human kind. But the 
last three classes of whom the paper more particularly treated, 
are exclusively of human origin, being malignant discontented 
individuals, wandering in an intermediate state between a heaven 
and a hell, intent upon mischief and annoyance to mortals, 
chiefly by means of possession and wicked inspiration, every 
aspect of which ancient ideas as well as of the old doctrine of 
transmigration they exemplify and illustrate. They are known 
by the name of Bhuta. The author went on to show how most 
of the evils and misfortunes of life were attributable to the Bhuta 
influence ; death from violence, evil possession, diseases in 
families and in cattle, stone throwing, &c. He then described the 
priestly use of those supposed powers, the cure of diseases, the 
conduct of festivals, and dances. It was also pointed out how 
close was the similarity between the occurrences under Bhuta 
influence and the prevalence of a belief among European nations 
in witchcraft, demoniacal possessions, “levitations,^^ ghosts, in- 
visible powers, dancing manias, and the like. The Bhuta 
emples and ceremonies were also described and compared with 
those of the Todas and other hill tribes. The paper contained 
accounts of several well authenticated Iriali consequent on Bhuta 
interference and punishment. A series of Bhuta (Turanian) gods 
was exhibited by the author as illustrative of the wide difference 
between Turanian and Aryan art. — Mr. Groom Napier read a 
paper on the localities whence the tin and gold of the ancients 
were derived j and a paper by Mr. Bertram F. Hartshorne on 
the Weddas of Ceylon, was also read. 


Royal Microscopical Society, Nov. 24. — The president, 
Mr. H, C. Sorby, F.R.S., described and exhibited his new con- 
trivance for measuring the position of the absorption bands in 
spectra. The new apparatus and its principle of action may 
thus be described : — When polarised light passes along the line 
of the principal axis of quartz, it does not suffer double refraction 
and depolarisation, but circular polarisation, The result is that 
when the quartz is inch thick, and placed between two Nicolas 
prisms, the spectrum of the light transmitted through it exhibits 
sevtn well defined black bands, which gradually move up or 
dowm the field of the spectrum on rotating one of the Nicols, 
returning to the same place at each half-revolution. In order to 
make use of this property in measuring the wave-lengths of dif- 
ferent parts of any spectrum, the lower Nicol is permanently 
fixed in a mounting connected with an ivory circle, each half of 
which is divided into ten large divisions, and these again into 
five smaller, so that it is easy to read off to the part of a 
half revolution. This of course corresponds to of the in- 
tervals between any two of the seven bands. Placing the circle 
at the zero point, the other Nicol’s prism can be rotated until 
the bright line of sodium is all but invisible in the centre of total 
interference of the second band, counting from the red end. The 
position of all the other bands is then also definite and constant. 
By using a diffraction spectroscope the wave-lengths of all the 
bands and of each interval can be calculated and arranged in 
a table and the smaller intervals can he filled up by interpola- 
tion. There is then no difficulty in determining the wave-length 
of the centre of any well-maiked absorption band seen in the 
spectrum of any substance which is compared side by side with 
that of the quartz ; for which purpose the binocular form of 
apparatus described by Mr. Sorby is the most convenient. The 
number of the band counting from the red end is easily seen, and 
the fractional interval is easily measured by rotating the ivory 
circle until the centres of the bands are made to exactiy coincide. 
In the case of well-marked absorption-bands consecutive readings 
differ by only what is equivalent to one-millionth of a millimHre 
of wave-length, and the means of several observations differ con- 
siderably less than that. By proper attention to the illumination 
of both spectra there appears to be no serious difficulty in mea- 
suring the position of well-defined absorption-bands to within 
one-millionth of a millimetre of wave-length, which is quite as 
near as appears to be necessary in the case of the spectra for 
which the instrument is designed. 


Geologists’ Association, Dec. 3. — Mr. Wm. Camithers, 
F.R.S., president, in the chair. — On quartz, chalcedony, agate, 
flint, chert, jasper, and other forms of silica geologically consi- 


Jones, F.R.S. After noting a few 
of the sahent mineralogical features of quartz, pointing out the 
diffpence in specific gravity between fused quartz (2*2) and 
ordinary quartz (2-6), the author passed on to chalcedony, which 
bears a similar relation to quartz that barley-sugar does to sugar- 
definite crystallised structure can be observed : but 

the planes of deposit, which latter often render the mass flaky. 
In some specimens^ this fibrous structure gradually becomes 
stronger, close-set, minute, crystalline prisms being visible in the 
fracture, and these pass into regular quartz crystals. The sub- 
crystalhne structme of chalcedony is not yet thoroughly worked 
out. On account of the unequal resistance of some chalcedonies 
m agates to the .action of hydrofluoric acid, by which certain 
layers are eaten away cut agates have been prepared in slabs 
which take prmter s ink and give impressions of their concentric 
structure, and of the channels of infiltration (See Transact R 
Acad. Vienna, &c.). Speaking of the formation of the angles 
m fortification-agates,” the author was inclined to accept the 
hypothesis of the chalcedonic silica having replaced calcite or a 
zeolite ; a portion of an agate, comprising fiat transverse layers of 
chalcedony, with quartz and calcite, being exhibited in illustra- 
tion. i he porous nature of agates, and the facilities thus afforded 
for the absorption of colouring matter, artificially introduced, 
were alluded to as connected with the minute prismatic structure. 
The properties of flint are somewhat different ; it is less trans- 
lucent, more conchoidal in fracture, and never fibrous in struc- 
ture. Aggregations of silica were stated to be present in every 
limestone, either in the form of common flint or as hornstone, or 
some variety of chert, and were regarded by the author as being 
due to the replacement of carbonate of lime by silica. But as 
this mineral rarely succeeds calcite (crystaUised calcic carbonate! 
as a pseudomorph, it is only the amorphous, or detrital, car- 
bonate of lime of the organisms constituting the limestone that 
becomes changed into, or replaced by, silica (as flint), and not 
the crystallised material of Echinodermatal structures (whether 
spines, plates, stems, or ossicles), nor of /^aceramus, Oslrca, 
ferebratzih, &c. These latter, however, in some cases are 
replaced by orbicular silex. When such unchanged organisms 
are abundantly present in flint, or when they have left cavities 
after removal by water, or when other partially altered organisms 
abound the flint, It appears coarse-grained and is called 
chert. The fine calcareous detritus which filled the internal 
canal of encrmital stems, the perforations of echinite tests the 
parasitical borings of oyster-sliells and belemmites, the tubules of 
sponges, the cavities ot sea-urchins, sheUs, foraminifera. See., has 
been changed, atom by atom, into exquisite silicious casts of such 
hollows and interiors, and are exposed to liyht by the natural or 
artificial removal of the calcareous enclosure. In some beds of 
chalk the pseudomorphosis of the limestone has taken place 
near and around Sponges ; elsewhere, without Sponges, large 
masses of Polyzoan Cha^ have been siheified (France, Maes- 
tneht, &c.) ; also Orbitoidal and Nummulitic limestones (West 
Mies, Alps, &c.) Freshwater limestones (Paris, Asia Minor, Sec.) 
Encnrital limestone (Carboniferous, Britain, and Tasmania) 
The white surface of a fresh chalkflint, of whatever shape it may 
be, shows by its rough subreticular surface, dotted with un- 
changed microzoa and fragments of shells, the extent of the 
creeping pseudomorphic change between the nodule and the 
mat^, and the replacement by silica has been through just so 
much chalk or other limestone as the nodule or tabular mass 
represents in size. Even some vertical flint-veins in chalk the 
author believes to consist of the two altered walls of a fissure, 
which has been traversed by water with silex in solution ; for 
chalk fossils remain sometimes in situ in such vein flint The 
author believed that in the south of England, at least, it’is rare 
for sponge-structure to be itself converted into flint. This sub- 
stance represents the calcareous mud filling the cavities of the 
sponge, the tissue having generally been lost, or remaining 
only as a ferruginous stain. Hollows in flints due to the 
removal of involved sponge-tissue have been lined, by infil- 
tration, with either quartz-crystals or mammillary chalcedony, 
The specks, blotches, lines, and some other markings apparent 
on weathered flint, the author thinks, in many cases, arise from 
differences m the texture of the flint, due to the various oxganlc 
substances inhabiting or buried m the calcareous mud noTi^ repre' 
sented by pseudomorphic silex. Among such orgarusiits, he 
suggests that the recent thread-like Foraminifera &c.) 

of the Atlantic ooze may have had their in the Creta- 
ceous mud, giving rise to some straight and markings 

on the weathered surfaces of broken aefd somewhat similar, 
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but raised, figures on the outside of nodules. Siliceous sinter, 
both stalagmitic and granular, resulting from hot siliciferous 
springs, as in Iceland, New Zealand, Colorado, &c., was next 
noticed ; and it was suggested that some of the flint in the Pur- 
beck “ cap at Portland may have been siliceous sinter. Hya.lite 
and opal and its varieties were alluded to. The orbicular silex 
of “beekite” was exhibited, and referred to the deposition of 
silica around angular fragments of limestone, which at^ the same 
time it has replaced to some thickness. The origin of the 
“potato-stones/* or siliceous geodes, in the Triassic beds of 
Somersetshire is similarly pseudomorphic. In some honestones 
we have extremely fine compact sand cemented by silica ; thus 
approaching one of the two very different kinds of “chert;” 
other kinds belong to siliceous schists and altered argillaceous 
rocks. Jaspers the author was disposed to view, for the most 
part as altered argillaceous rocks ; though some are opaque 
chalcedonies. Beds of shell and clay may be traced into iron- 
flint (Eisenkiesel) and other jaspery rocks. In Griqualand-west, 
South Africa, there are miles of bedded jaspers, highly con- 
torted, varying in colour and character according to the nature 
of the original clays and sand-rocks, which were crushed and 
folded by lateral pressure, and altered by the accompanying 
hydrothermal agency (See G. W. Stow’s sections). Such 
jaspers, lydites, and jaspery schists have great geological im- 
portance in many parts of the world, inasmuch they hold up the 
surface of the country by resisting denudation. 

Cambridge 

Philosophical Society, Nov. 15. — Mr. Trotter said that 
since reading his paper “On some Waterholes in the Gomer 
Glacier,” his attention had been called to a passage in Agassiz 
(NouveUes Etudes sur les Glaciers, Paris, 1847, p. loi), in 
which a similar phenomenon was described as having been first 
observed by Dr. F. Keller. There could be no doubt that the 
description in Agassiz referred to the same phenomenon as had 
been described by Mr. Trotter, and that therefore these holes had 
been first noticed by Dr. Keller, and described in 1S47. Mr. 
Trotter however thought Dr. Keller’s explanation of the pheno- 
menon unsatisfactory, and adhered to his own as contained in 
the paper in. question. — The following communications were 
made : — (i) By Mr. F. M. Balfour on the behaviour of Nucleus 
during Segmentation. The following observations were made 
upon the eggs of Scyllium and Pristiurus. At a late stage of 
the segmentation of these eggs most of the segments contain 
nuclei, but in some of them there is to be seen in the place of 
the nucleus a peculiar body. This has the shape of two cones 
with their bases in appo-sition. In each cone a series of strise 
radiate from the apex to the base ; and between the two is an ir- 
regular row of granules. From the apex of the cone tliere further 
diverge into the protoplasm of the cell a series of lines. The 
author regards these peculiar bodies as metamorphosed nuclei in 
the act ot dividing. He points out that the simple division of 
the nucleus, as well as its complete disappearance, accompanied 
by the formation of two fresh nuclei, are well authenticated modes 
of behaviour of the nucleus during cell division. These two 
processes can only be connected on the supposition that in the 
second case the two fresh nuclei are formed froln the matter of 
the old nucleus. The author considers that there exist in Sela- 
chians modes of behaviour of the nucleus intermediate be- 
tween the two extremes mentioned above, and points out that in 
the peculiar striation of the body he described there are indica- ■ 
cations of the streaming out of its matter into the surrounding 
protoplasm ; while on the other hand it never completely vanishes. 
It therefore affords an instance where part of the matter of the 
- nudfius divides and part streams out into the protoplasm of the 
cell to be again collected to assist in the formation of two fresh 
nuclei. The author further states that he has found other bodies 
intermediate between the cone-like bodies mentioned above and 
true nuclei ; and regards these also as nuclei in the act of division, 
where a still larger bulk of the protoplasm of the nucleus be- 
comes divided and a smaller part rises with the surrounding pro- 
toplasm. — (2) By Mr. Foster, On the effects of Upas Antiar on 
the Heart. A summary of this paper will be found in the Pro- 
ceedings of the Society. 

Paris 

Academy of Sciences, Dec. 13. — M. Fremy in the 
chair. — The following papers were read : — On the laws of mag- 
netic induction, by M. Jamin. — On the theory of refining of 
glass, by M. Fremy. — On the heat of dissolution of precipitates, 

„ .'.and other little soluble substances, by!M. Berthelot. — Researches 
^Ifcscilphines, by ;M. Cahonrs. — Atmospheric perturbations of 


the hot season of 1875 ; inundations in the south of France, by 
M. Belgrand.— Note accompanying the presentation of micro- 
metric plates, for measurement of solar images, by M. Janssen. 
—Report on reclamations with reference to the decree given on 
request of the Governor of Algeria, concerning importation into ^ 
Algeria of fruit and forest trees from France, by MM. Dumas, 
Blanchard, and others. The Commission think a line should be 
drawn through the points Phylloxera has reached in a northward 
direction, and that the exportation should be authorised of all 
plants accompanied with an authentic certificate stating they are 
from territory at least 40 to 50 kilometres north of this line. — 
On. the temperature of elevated layers of the atmosphere, by 
M. Mendeleeff.— Exposition of a new method for the resolution 
of numerical equations of all degrees (first part), by_M. Lalanne. 
— On destruction of the vegetable matter mixed with wool, by 
MM. Barral and Salvetat. They give lists ' of substances 
which destroy and those which do not destroy the vegetable 
fibre. The first action of the former is to remove part of 
the water from the fibre and carbonise it. — Researches on 
the constitution of fibroin and of silk, by MM. Schutzenberger 
and Bourgeois. — Comparative study of instantaneous and con- 
tinuous electric currents in the case of uni-polar excitation, 
by hi. Chauveau. — On a fish of the Lake of Tiberias, the 
ChrQ7?us paterfa?nUias, which incubates its eggs in the buccal 
cavity, by M. Lortet. The male fish sucks in the eggs from a 
sandy hollow (where the female has deposited them) and passes 
them in among the folds of his branchise, where they go through 
the usual stages. — Researches on the respiratory apparatus and 
mode of respiration of certain Brachyouran Crustaceans (land 
crabs), by M. Jobert. — Lithological examination of green chalk 
sand, by M. Meunier. — On the discussion of a system of simul- 
taneous linear equations, by M. Meray.— On the calorific in- 
tensity of solar radiation and its absorption by the terrestrial 
atmosphere, by M. Crova. — On the action of flames in presence__ 
of electrified bodies, byM. Douliot. — Note on the sulphocyanates 
of the radicals of acids, by M. Miquel. — On the saccharification 
of amylaceous matters, by M. Bondonneau. — Influence of strip- 
ping off the leaves, on the weight and saccharine richness of beet, 
by MM. Champion and Pellet— On the embryogeny of Tuuicata 
of the group of Lucise, by M. Giard. —Meteorological obseryf- 
tions in a balloon, by M. Tissandier. This voyage was made 
on Nov. 29. At 1,500 m. a remarkable bank of ice-crystals (in 
whirling motion) was passed through. The balloon rose to 
1,776 m., and from about 1,100 m. upwards, a^rise of tempera- 
; ture was observed. 
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MONTEIRO^S ANGOLA 
Angola and the River Congo. By Joachim John Mon" 
teiro. Two vols., with map and illustrations. (Lon- 
don : Macmillan and Co., 1875.) 

A lthough Angola is one of the oldest, if not the 
oldest, European colony in Africa, there are pro- 
bably few other discovered regions in that continent about 
which English readers at least know so little, and we sus- 
pect that the Portuguese themselves know even less about 
its people, its productions, and its physical geography. 
And yet it is about four hundred years since the Portu- 
guese planted their first colony on the coast. True 
there are a number of memoirs of old date, in Portuguese 
and in English, relating to the country, including the 
narrative of quaint Andrew Battell, who v/as for years a 
prisoner in • Angola ; but these are all pre-scientific. 
Recent travellers have told us a good deal about the 
lower Congo, and Burton, as we recently noticed, made 
brief visits to some of the Portuguese settlements further 
south, and in his own way has told us much worth know- 
ing. Henceforth, however, there can be no doubt that 
Mr. Mcnteiro^s work will be regarded as the authority on 
the country, more especially when it is supplemented by 
the various memoii'S on the natural history of Angola 
which he has contributed to the proceedings of the Lin- 
nean and other societies, and to scientific journals. Mr. 
Monteiro spent many years in the country, evidently in 
connection with mining operations, and during that time 
had opportunities of visiting and exploring most if not all 
of the’ principal districts from the Congo to Mossamedes, 
frequently penetrating many miles inland, hlr. Monteiro 
is an Associate of the Royal School of Mines, and his 
w'ork proves him to be well qualified not only for geogra- 
phical exploration, but for the investigation of the natural 
history and physical conditions of a country. He is 
evidently quite at home in geology, zoology, botany, and 
meteorology, and has a skilled eye for the points which 
a traveller ought to note in the natives whom he visits. 
To the natural history of the country, our naturalist 
readers no doubt know, Mr. Monteiro has made several 
important contributions. On the Portuguese settlements 
and colonists, on the various native tribes, on the geogra- 
phical and physical features, and on the natural history 
of Angola the w’ork before us contains such abundant 
information, that no one but a specialist need go further 
to obtain a satisfactory knowledge of the country in all its 
aspects. Mr. Monteiro writes in a simple, straightforward 
style, indulges but little in speculation, conjecture, or 
moralising, and every page is so full of interesting and 
important facts," clearly told, that the reader will feel con- 
stantly in a state of satisfied enjoyment. Most of the 
information in the work has been obtained at first hand ; 
in the few instances where it is otherwise Mr. Monteiro 
is careful to point out the source and its value. So far as 
a full and trustworthy account of Angola is concerned, it 
seems to us that it would be difficult to supersede the 
work before us. 

The name Angola Mr. Monteiro applies to all the 
country from the Congo to Mossamedes, a distance of 
about nine degrees of latitude. On the north, however, 
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the Portuguese possessions extend no farther than 
Ambriz, a good many miles south of the Congo, while on 
the south they extend as far as Cape Frio in 20' S. lat. 
The author chooses the Congo as the northern boundary, 
that being the strong natural limit of the climate, fauna, 
and ethnology of the region. Chapter L contains a brief 
account of the history of Angola to the beginning of the 
present century, translated from the Ponuguese of Feo 
Cardozo. Throughout the work Mr. Monteiro gives an 
account of all the principal Portuguese settlements along 
the coast, and has frequent occasion to refer to the inland 
districts presided over by a chefe or sub-governor. The 
general impression left on the reader will be one of utter 
mismanagement, pusillanimity, and oppression. The 
country as a whole is a fine one, capable of extensive 
development in many directions, and might be made an 
extremely valuable possession to Portugal, if the most 
ordinary care were bestowed upon it. The officials are 
all underpaid, and with very few exceptions are as corrupt 
as can well be imagined. The poor natives are plundered 
on all hands, and a country which might be made to add 
materially to the resources of the world, is almost entirely 
profitless through being in the hands of a people too 
ignorant and too lazy to turn it to any account 

There are a considerable number of tribes scattered up 
and down the region described by Mr. Monteiro. These 
tribes vary considerably in language, customs, physique, 
and intelligence, none of them, however, standing very 
high in the last-mentioned attribute. The author had 
many opportunities of studying the natives of Angola, and 
the ethnologist will find much valuable information in the 
work. Mr. Monteiro has but a poor opinion of the 
capacity of the African, and but little hope for his future 
He believes that all the efforts hitherto made to elevate 
and civilise him have failed, and his conclusions on the 
subject coincide essentially with those of Burton and with 
those of most other authorities wHo have examined it dis- 
passionately. Unless under the judicious superintend- 
ence of the white man, Mr. Monteiro does not believe 
there is any hope of the negro ever attaining to any con- 
siderable degree of civilisation ; and as whites can flourish 
in very few parts of Africa, “ the negro must ever remain 
as he has always been, and as he is at the present day.^’ 
Moreover, any advantages which the negro has hitherto 
derived from the white races have been more than coun- 
terbalanced by the creation of an amount of vice and 
immorality unknown to the negro in his native or unso- 
phisticated state.'’ Many, no doubt, will be inclined to think 
that Mr. Monteiro takes much too hopeless a view of the 
future of Africa and Africans. It is certainly hard to believe 
that no means will ever be discovered of developing the 
resources of a country which might be made to yield so 
much. No doubt, if this is ever to be accomplished, it. 
must be mostly by means of native labour under white 
superintendence. But with the author’s general conclu- 
sions on the African question we have no doubt that all who 
have dispassionately considered must in the main ^ee. 
Angola itself is on the whole a comparatively healthyregion, 
and, with ordinary care, Europeans need have diffi- 
culty in getting acclimatised. On this suiyecC^^Mr. Mon- 
teiro gives some valuable hints ; he is^pfvthe same opinion 
as Capt. Burton as to the use of - stimtdants in tropic^ 
countries ; from his ow^ experfence and from observa- 
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tions^ he infers that their judiciously moderate use is 
indispensable to complete health. 

With regard to the almost hopeless stupidity of the 
negro, the author gives a curious instance. He emplo}ed 
a number of natives -while mining malachite at Bembe- 
He says : — 

It was great trouble to teach the natives the use of 
the pick and shovel, and the -wheelbarro-w was a special 
dilliculty and stumbling-block ; — when not carrying it on 


their heads, which they alwap did when it -was empty, 
two or three ^ would carry it ; but the most amusing 
^ manner in which I saw it used, -w-as once where a black 
-was holding up the handles, hut hot pushing at al], whilst 
, another in front was walking backward, and turning the 
.-wheel round towards him -with his hands.^' 

C The following bold and ingenious theory as to the 
^ds^cter of the native Africans is at least worthy of con- 
sitoatioa 


“ The character of the negro is principally distinguished 
not so much by the presence of positively bad, as by the 
absence of good qualities, and of feelings and emotions 
that we can hardly understand or realise to be wanting in 
human nature. It is hardly correct to describe the negro 
intellect as debased and sunken, but rather as belonging 
to an arrested stage. There is nothing inconsistent in 
this it is, on the contrary, perfectly consistent with what 
we have seenTto be their phpical nature. It w'ould be 
very singular ndeed if a peculiar adaptation for resisting 
fcj so perfectly the malignant influences of 
the climate of tropical Africa, the result 
of an inferior physical organisation, was 
unaccompanied by a corresponding infe- 
riority of mental constitution. It is only 
on the theory of ‘ Natural Selection, or 
the survival of the fittest^ to resist the 
baneful influence of the climate through 
successive and thousands of generations 
— the * fittest ^ being those of greatest ^ 
physical insensibility — that the present^ 
fever-resisting, miasma-proot negro has 
been produced, and his character can only 
be explained in the corresponding and 
accompanying retardation or arrest of de- 
velopment of his intellect.’* 

In his second chapter the author gives 
a very clear account of the physical con- 
ditions of Angola, whose aspect, produc- 
tions, and climate present considerable 
variety both north and south, and from 
west to east. Contrary to the generally 
received opinion, Mr. Montciro doubts 
whether the Congo, with its vast body of 
water and rapid current, drains any large 
extent of country in an easterly direction 
to the interior, beyond the first rapitls, 
He is inclined to believe that the river, 
or its principal affluent, after going in a 
N.E. direction for a comparatively short 
distance, bends to the southward and will 
be found to run for many degrees in that 
direction. It would be vain to thcoribe on 
the question, which happily may be set al 
rest by Lieut. Cameron, who is expected 
to arrive in this country in a week or two ; 
the information he must have obtainc<l 
about the -v^^atersheds between the Zam- 
besi [and the Congo may enable us to form 
some notion of the upper course and ap- 
proximate length of the river. Mr. Mon- 
teiro’s general conclusion seems, however, 
at present a very prol^able one. From 
the few and insignificant streams travers- 
ing Angola to the coast, which at most 
only reach sufficiently far inland to have 
their source at the third elevation or cen-'^ 
tral plateau, it would seem that a great 
central depression or fall drains the waters 
of this part of Africa in either an easterly or southerly 
direction.” 

The alternation of swamp and dense forest which is 
characteristic of so much of the West Coast of Africa, 
ends com.pletely on arriving at the River Congo, and a 
total change, Mr. Monteiro tells us, to the comparatively 
arid country of Angola takes place. 

" I may say that, without exceptiotr, from the River 
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Congo to Mossamedes no dense forest is seen from the 
sea and from thence not a single tree, it is said, for hun- 
dreds of miles to the Orange River. A little mangrove, 
lining the insignificant rivers and low places in their 
vicinity, is all that varies the open scrub, of which the 
giant Adansonios and Euphorbias have taken, as it were 
exclusive possession. Nowhere on the coast is seen more 
than an indication of the wonderful vegetation, or varied 
beauty and fertility, which generally begins at a distance 
of from thirty to sixty miles inland. 

At this distance, a ridge or hilly range runs along the 
w’hole length of Angola, forming the first elevation : a 
second elevation succeeds it at about an equal distance-* 
and a third, at perhaps twice the distance again, lands us 
on the central high plateau of Africa ” 

Each of these successive elevations is accompanied by 
a. corresponding change in the character of the vegeta- 
tion. This varied vegetation Mr. Monteiro describes I 


with considerable minuteness as he'makes his way from 
the Congo to Mossamedes, stopping at many places to 
make minute explorations of the country around. As we 
have said, Mr. Monteiro has chosen the Congo as the 
northern boundary of Angola, because it presents a well- 
marked line of division in respect of climate, fauna, 
nature, and customs, between Angola and the rest of the 
west coast. He refers to some very remarkable facts in 
confirmation of this. The Congo is the southern limit of 
the gonlla and of several species of monkeys and even 
of birds, butterflies, and insects. He says truly that it 
would well repay a naturalist to investigate the number of 
species the Congo cuts off ; it is a pity he had not time 
to undertake the work himself; no one could be more 
competent. 

With regard to the universal fetishism of the natives, 



Wclw Itsuhias growing lu a plain near Mossamedes. 


Mr. iMonteiro gives abundant intormalioii, much of which 
we are sure will shed a new light on this degrading and 
depressing superstition. It seems almost impossible to 
eradicate it. Many of the Angolan tribes were converted 
and educated by the old Portuguese missionaries, and to 
this day many of the tribes transmit the “ trick, as Mr. 
Monteiro calls it, of reading and writing. But this seems 
to have had no effect in abolishing fetishism, but on the 
contrary has rather furnished it with new materials on 
which to flourish. In some respects fetishism seems to 
resemble the Polynesian “ tabu,” Fetish ” is often used 
as equivalent to charm or magic ^ and many objects are 
used by the natives to carry about with them to be used 
as chaiTOs against evil, and in some places rude houses 
are built as a dwelling for a fetish, who may be repre- 
sented by a rude image. But besides this it is possible 
to fetish a person, or thing, or^animal, in the same way as 


in some of the Pacific Islands certain objects may be 
tabu,^ Certain animals are fetish, and these a native dare 
not injure; and indeed it seems possible and easy to 
render^ anything wdiatever fetish, and once at least Mr. 
Monteiro took legitimate advantage of the custom for his 
own protection. Their fetishes have, however, no power 
for good or evil over the white man, who belongs to 
another and more powerful god than do the natives^ho 
themselves received the idea of God or Creator from the 
Portuguese missionaries. 

The Celis and Mucelis, tribes dweUing inland frotn 
Nova Redondo to the north of Benguella, are, „ Mr. 
Monteiro believes, the only cannibals in Angola ; the 
Quinbundos, a superior tribe to the south of the’ Quanza, 
are not so, “though a traveller who made a fei^ days^ trip 
up the river has asserted they are.” , Tltd itrhtives on the 
Quanza and to the southTor :biles are great bee- 
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keepers, constructing hives which they keep in trees. 
Some families possess as many as 300 or 400 hives. 

About Mossamedes the W elwitscliia mh'abilis is found 
growing, and the country about the river San Nicolau, 
14° S. lat, seems to be its northern limit, Mr. Monteiro 
sent home specimens of the- plant, flower, and cones, 
which supplied Dr. Hooker with some of the materials 
for his monograph on the plant. 

It is impossible in our limited space to give any ade- 
quate idea of 'the abundant information contained in 
these volumes ; we can only assure our readers that if 
they wish for satisfactory information about the country, 
the people, the fauna, the flora, the geology, the mine- 
ralogy of Angola, they will find it here. While an excellent 
idea of the country as a whole wdll be obtained, the 
author gives minute details of a very large number of 
animals and plants, of the geology of certain parts, and 
as to the various minerals which may be obtained, and 
especially concerning the various tribes, their charac- 
teristics, customs, implements, and other matters. The 
numerous illustrations add not a little to the value of the 
work. 


WORKS ON THE BLOWPIPE 

An Introduction to the Use of the Mouth-Blompipe. By 
Dr. Theodore Scheerer and H. F. Blanford, F.G.S. 
Third Edition. (London ; Frederick Norgate, 1875.) 
Pyrology; or^ Fire Chemistry. By Major W. A. Ross, 
R.A, (London : E. and F, N. Spon, 1875.) 

T he first of these volumes is a third edition of a well- 
known little work, the second edition of which was 
published in 1864. We think that it still holds its place 
as the best elementary book on the application of the 
bio wpipe to the determination of minerals, although but 
few changes have been made in the text. 

Major Ross’s work on ^'Pyrology” is an imposing volume 
illustrated with coloured lithographs. The preface looks 
more like an article in a well-known daily paper than the 
opening of a scientific treatise, for in the space of a few 
pages the names of Neri, Cassius, Pattinson, Herbert 
Spencer, Bacon, Sir W. Hamilton, Hume, Kant, Mrs. 
Marcet, Walpole, Bonaparte, Grimaldo, and Hook are 
alluded to, often in a flippant and tiresome way. The 
introduction is much in the same style, and we are told 
that “precisely the same operations of the mind are 
necessary to analyse a murder or a miracle as a mineral,” 
and that “the general, the detective or the logician 
deduces probabilities from facts . , . and the physicist or 
pyrologist has first to elicit facts, which he calls reactions, 
from which probabilities are concluded.” A passage 
which occurs on page 10 deserves notice. In it the author 
states that “the various spectra in the orange, green, 
violet, and indigo, &c.,are due to the vapour of substances 
composed of combinations of hydrogen, oxygen and 
carbon, and thus that such lines seen in the solar spec- 
trum should scarcely without further evidence be, as they 
now generally are, attributed to the vapour of burning 
terrestrial metals in the solar photosphere, but that our 
metals should rather be supposed to be composed of 
’^Sese elements in different proportions.” Spectroscopists 
wiS hardly consider the evidence he adduces in support 


of this hypothesis to be satisfactory, for it rests on no 
better foundation than the fact that when small frag- 
ments of zinc, lead, silver, aluminium and other metals 
are heated before the blowpipe flame in a bead of phos- 
phoric acid each metal with the exception of tin, gold, 
platinum, and mercury is decomposed into a brick- 
red oxide, a brownish black gelatinous mass, and 
bubbles of some gas which smells like phosphuretted 
hydrogen. 

An interesting and careful history of the use of the 
blowpipe is then given, at the conclusion of which the 
author alludes to his own labours, and after a careful 
examination of the work, w^e are convinced that we shall 
best do him justice by stating the principal observa- 
tions that he claims as his own. These are — a method of 
detecting soda by means of the orange colour which is 
imparted to the “pure pyrochrome of boric acid.” 
Potash, on the other hand, being detected by the blue 
colour produced by breathing on a bead of boric acid 
which has been blown into a thin vesicle, and in which 
the mineral has been fused. The separation and detec- 
tion of “ lime and the alkaline earths ” by fusion in a head 
of boric acid, when the oxides congest into small balls 
which float in the clear bead. The use of phosphoric acid 
as a solvent for certain metals, such as platinum and gold, 
and the adoption of sheet aluminium as a support, which, 
among other advantages, facilitates the roasting of arse- 
nides and sulphides. In addition to these there are 
between thirty and forty other “ novelties ” which space 
will not permit us to enumerate. 

The no.menclature employed in the work is rather be- 
wildering ; for instance, a flame having a conical shape is 
termed “ a pyrocone a non-luminous flame tinged with 
colour “ a pyrochrome and the crystallisation of sub- 
stances from a state of fusion, is called “ crystallignation.” 
It will be e\'ident that such terms become almost irri- 
tating when combined into words like “ Ellychnine 
Pyrocone,” which means a candle flame tinged with 
colour. 

The tables for blowpipe analysis constitute a “ Pyro- 
qualitative Indicating Chart,” which Major Ross has 
divided into fourteen columns. Taking nickel, to which he 
specially directs attention as showing the merits of the 
table, we find that its reactions are described under three 
beads. First, with phosphoric acid an amber brown bead 
or, with little of the substance, an orange bead is produced. 
Second, with boric acid a bead containing green fragments 
is obtained in the O.P. (oxyhydrogen pyrocone), and me- 
tallic fragments in the H.P. (hydrocarbonous pyrocone), 
and third, when the substance is heated on an aluminium 
fusing tray in a “ charcoal mortar” before the O.P. a 
green hairy mass is produced. Anyone familiar with 
blowpipe work will be able at once to compare mentally 
these directions with Plattneris concise and well-known 
tables which, by the by, are printed in the appendix. 
In addition to the well known reagents he employs many 
of unknown or uncertain composition, such as ‘potassic 
tungstic borate, mangani cobalt solution, and thus com- 
plicates effects. We may give the following as an 
example of the author’s chemistry : — “ Sulphides are in- 
stantly detected upon it (aluminium foil) by fusing them 
with a small fragment of soda, and saturating the hot 
mass with a drop or two of water, when an inky black, 
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disgusting smelling precipitate of sodium sulphide is 
produced.” It will be new to chemists that sodium sul- 
phide is a black substance insoluble in water. There are 
a few well executed coloured lithographs, but the wood- 
cuts, of which there are about forty, are very rough. 

So much care and labour have evidently been bestowed 
on the preparation of the book, that we regret to be com- 
pelled to speak of it in terms of but faint praise- Jt is the 
work of an earnest enthusiast who has discovered some 
pretty reactions which might have at once become gener- 
ally useful, had they been set forth in a clear and concise 
form. 


THE ROCKS AND MINERALS IN THE 
MELBOURNE MUSEUM 

A Desc 7 'iptive Catalogue of the Specimens m the htdusirial 

and Teclmological Musetun^ Melbourne, By G. H. F. 

Ulrich, M.E., F.G.S. (Melbourne, 1875.) 

^T^HE value of the collection of rock-specimens and 
-L minerals in the Museum at Melbourne', will (be 
much enhanced by the publication of this descriptive 
catalogue, which has been drawn up by Mr. Ulrich 
somewhat upon the model of the catalogue illustrating 
the collections in the Museum of Practical Geology in 
London. We learn from Mr. Newberry’s preface that 
it originally formed part of the Report of the Museum 
presented to Parliament in 1874, and it is now reprinted 
with a view of making it more generally useful. Judging 
from the catalogue itself, we should say that the collec- 
tion of rocks and minerals from the province of Victoria 
must be of an exhaustive character ; the varieties are 
abundant, and embrace rocks of nearly every known 
description. 

In drawing up this catalogue, the author has not 
neglected the geological conditions under which the speci- 
mens have been originally found ; and along with the 
several varieties of granitic, plutonic, volcanic and sedi- 
mentary rock-specimens are also described the distribu- 
tion and characteristics of the masses from which the 
specimens have been collected, together with their eco- 
nomic uses. In this part of his work the author has 
availed himself of the maps and reports of Mr. Selwyn, 
late Director of the Geological Survey of Victoria — whose 
important and successful operations in the field were 
brought to a close about seven years ago, by a sudden fit 
of parsimoniousness on the part of the Colonial Legisla- 
ture. In describing the rocks, Mr. Ulrich has adopted 
the system of classification laid down by Zirkel in his 
Petrographie modified by the views of Von Cotta and 
other petrologists. But, however valuable such a classi- 
fication may be when it is in the power of the observer to 
have constant recurrence to the aid of chemical analysis, 
we consider that for the field petrologist it is 'only occa- 
sionally available. The nice distinctions between the 
several species of plagioclastic felspars are only to be 
determined by laboratory analysis, and for the ordinary 
obseiver a classification founded on the presence or 
absence of quartz amongst the felspathic rocks ; and on 
the determination of hornblende, as against augite as the 
basis of the pyrosenic rocks is sufficient. Daily expe- 
rience, aided by microscopic examination, tends to show. 


that definite species amongst rocks are but limited in 
number, and have little connection with geological age. 
On this ground we object to such terms as “diabase,” 
with its several varieties mentioned in the Table of 
Mixed Felspar Rocks ^ as well as “ anamesite,” “ felspar 
basalt,” &c., though resting on the high authority of 
Dr. F. Zirkel ; such being simply varieties of basalt or 
dolerite. 

Again (in p. 24), several specimens are described under 
the head of “ porphyrite,” with its varieties, in all of which 
quartz-grains are present. Now, if this term means any- 
thing different from “ porphyry,” it means a qiiarizless 
porphyry, as its author, Naumann, proposed. Zirkel’s 
definition is “ quartzfreier orthoklas Porphyr.” The pre- 
sence of free silica, therefore, renders the name inappli- 
cable ; and although the matter is of little consequence, 
we refer to it to show the confusion which has arisen by 
the introduction into petrology of an objectionable name, 
and its use in a different sense from that intended by 
the original proposer. 

Those portions of the catalogue relating to the occur- 
rence of gold will be found of much interest, and must 
prove useful to colonists and adventurers in search of the 
precious metal. The upper Silurian strata rest discor- 
dantly on the lower — as in the British I sles — and in these 
latter are very numerous “ veins, lodes, or reefs of quartz,” 
which traverse the beds, varying from one inch to 
above 100 feet in breadth. According to Mr. R. Brough 
Smyth’s statistics for 1874, the number of these actually 
proved to be gold-bearing amounted to 3,367, which was 
being constantly added to owing to the energy of the 
mining population. These reefs are the original source 
of the gold, which is extracted directly from the quartz, 
but more frequently from the detrital strata derived from 
the denudation of the Silurian rocks, and now arranged 
in three divisions of “ Drift,” of which the oldest is the 
most auriferous. Associated with the gold grains are 
minerals and precious stones in such variety and pro- 
fusion as is only granted to a few favoured spots, amongst 
which we notice the diamond, ruby, sapphire, topaz, 
zircon, garnet, amethyst. Cairngorm, opal, <S:c., besides 
metallic ores, all jostling each other amidst the stones, 
clay, and sand which would conceal their charms from 
the unpractised eye. 

On the whole, the volume before us affords a remark- 
able illustration of the similarity of the materials which 
enterTnto the composition of the earth’s crust all ovefi 
the world, or at least in widely separated districts. Here 
at the Antipodes we have a series of rock-specimens 
exemplifying the rock-formations of Victoria, nearly every 
one of which finds its representative in the British Islands. 
We find similar granites, felstones, porphyries, diorites, 
mica-traps, dclerites, basalts, schists, serpentines and 
quartzites, sandstones, slates and limestones, and even the 
rare “ nepheline-basalt ” of Philip Island and Port Ray 
has its representative in the Wolf Rock, off tlie coast of 
Cornw^all, as Mr. Allport has recently determined. A? 
regards the drawing up of the catalogue, the most ^Scru- 
pulous care has evidently been exercised, both in defer- 
j mining the nature of the specimens themselves^ and in 
identifying their localities ; while a very good idea of the 
geological structure of the colony may;, be bBtained from 
a perusal of its pages. - 
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OUR BOOK SHELF 

A Mo7iograph offJie Trogofzidcs ; or, Fmnily ofTrogons. 
By John Gould, F.R.S., &c. (London : Published by 
the Author, 1875.) 

The completion of a second edition of Mr. Gould^s 
“Monograph of the Trogons,” is an event which ought 
not to pass by without a notice in this Journal. The first 
edition of this work, published in 1838, was one of the 
earliest of Mr. Gould's magnificent series. Of its fellow 
Monograph, that of the Toucans, a second edition was 
issued some time since, and the present work is a worthy 
companion to it. During the thirty-seven years which 
have elapsed since the publication of the first edition of 
the “ Monograph of Trogons," Mr. Gould, as his brother 
ornithologists know full well, has by no means neglected 
the subject, but has from time to time brought forward 
descriptions of new species that have come to his know- 
ledge from the more thorough exploration of the tropics 
that has of late years taken place. From these, and 
other sources, the number of known Trogons, which at 
the time of the first Monograph was thirty-four only, has 
now been increased to forty-six, of the whole of w’hich 
splendid life-sized pictures, according to Mr. Gould's 
wonted practice, are given in the present volume. 

Like the Parrots, the Trogons are widely diffused 
through the tropics of both hemispheres. Though not so 
strongly marked in general characters as the Psittacidae 
the Trogonidse are separated from all other known birds 
by the peculiar conformation of their feet, having the 
first and second toes permanently turned backwards, 
which is not the case in any other form of the class 
“Aves.” Like the Parrots, too, the Trogons are most 
numerous in the New -World, thirty-three out of the forty- 
six species being peculiar to Central and Southern 
America, whilst eleven are found in the Indian region, 
and two only in Africa. As regards habits and mode of 
life, there appears to be much similarity in the Trogons 
of all three continents. They are universally forest- 
haunting birds, inactive in habits, short in flight and 
feeding, whether their prey he insect or fruit, mostly 
upon the wing. Their brilliant colours offer the most 
remarkable compounds of emerald green and various 
shades of crimson and golden yellow, as will be suffi- 
ciently apparent to anyone who turns over Mr. Gould's 
splendidly-coloured plates. We must indeed congratu- 
late the author on the energy and success with which, 
promx>ted by the pure love of science, he has brought out 
a second edition of one of the first of his many important 
ornithological works. 

Geolo^ie der Kolile^ilager, von Dr. Hermann Mietzsch, 
Geolog der Landesuntersuchung im Kdnigreiche Sach- 
sen. (Leipzig, 1875). 

For those to whom the magnificent work of Geinitz, 
Fleck, and Hartig, Die Steinhohlen Deutsckiands, is inac- 
cessilfc, the smaller treatise before us will prove accept- 
able. From the practical acquaintance of his subject 
gained in his professional duties, Dr. H. Mietzsch was 
well fitted to produce a treatise on the physical properties 
of coal and the phenomena connected with its place 
amongst the strata ; while, with the industry which gene- 
rally characterises German authors, he has made himself 
acquainted with what has been written on the subject by 
French and English writers, as well as those of his own 
fatherland, and has woven the whole into a connected 
account of the history of coal-mining, the properties of 
coal, and the conditions under which it has been found in 
various countries and periods, as well as the structure 
and mode of formation of coal-fields and coal-basins. 
The work is illustrated by twenty-five woodcuts, and 
appears to bring the subject well up to the present state 
df our knowledge, E. H. 


LETTERS TO THE EDITOR 

\TIu Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications,'] 

Evidences of Ancient Glaciers in Central France 

Were this a question concerning volcanic phenomena, with 
which Mr. Scrope is as familiar as I am with glacial ones, I 
might be disposed to defer to his opinion. As it is, having only 
his assertion that I have mistaken the results of a recent land- 
slip [ue, a spot where there are no traces of landslip, and to which 
no landslip could have reached) for time-worn and weathered 
glacier-transported blocks, I ask the readers of Nature to pause 
before disposing of my powers of observation as summarily as 
Mr. Scrope does ; remembering that the history of all glacial 
phenomena, from scratched boulders to lake-bi'sins, has been 
successively overlooked, denied, and misinterpreted, before 
being understood and accepted. 

The landslip to which Mr, Scrope refers, and which he de- 
scribes as having occurred in 1859, under cliffs nearly a thousand 
feet high “on the left flank of the valley looking upwards,” is 
in a very different position from that of the bloclcs to which I 
have directed attention. There are no cliffs whatever such as 
Mr. Scrope describes on the left flank of the valley anywhere 
near their position, nor for half a mile above it. The left flank 
of the valley for half a mile above them forms a very gentle 
slope indeed, and rises but a very few hundred feet above its 
floor, without cliff or rock protruding on its surface. 

On the other hand, the evidences of old ice action in the Mont 
Dore district, and elsewhere in Central France, are as conclu- 
sive as in Western Scotland, M. I’Abbe Lecoq notwithstand- 
ing, for whose labour in his own line of research I have as high 
a regard as I have for Mr. Scrope’s. 

J. D. Hooker 

Sir Thomas Millington and the Sexuality of Plants 

The letter of your anonymous correspondent “A. B. C.,” in 
your issue for Dec. 16, hardly seems to need a reply, inasmuch 
as he has added nothing whatever to the solution of the question 
raised in mine, whether any writings of Sir Thomas Millington 
are in existence which confirm the alleged discovery by him of 
the sexuality of plants. From the silence of your correspondent 
on this point, as well as of the two writers referred to in my 
letter, I infer that no such writings are, at all events, readily 
accessible. There are, however, some statements by your cor- 
respondent which cannot be allowed to pass un corrected. 

First, as to the bibliogi-aphical matter : “ A. B. C.” says “ there 
is no such thing as a second edition of Grew’s book — a some- 
what rash assertion in the face of the fact that the words “ The 
2nd edition ” are printed on the title-pages of three out of the 
four books which make up “ The Anatomy of Plants, ” first pub- 
lished as a whole in 1682. The facts of the case are these : In 
1672 Grew published a small volume under the title “ The 
Anatomy of Vegetables begun, with a general Account of Vege- 
tation founded thereon j” in 1682, a much larger work entitled 
“The Anatomy of Plants begun, with a general Account of 
Vegetation founded thereupon,” a portion of which is a reprint of 
the earlier work. I fail to see why I should be held up to re- 
proach as having almost committed a literary crime in refeiTing 
to the larger as “ a second edition ” of the smaller work. 

Now as to the more important matter. Without bringing for- 
ward a tittle of iresh evidence, “ A. B. C.” makes the confident 
assertion that it is “ also clear enough ” that Millington is entitled 
to be described as the discoverer of the sexuality of plants. In 
singular juxtaposition with this assertion he quotes a paragraph 
from Sprengel in which some half-dozen illustrious botanists are 
named in this connection, but MiUington is not even mentioned I 
The preceding quotation from Grew is made to appear as if it 
owed its inspiration to Millington ; whereas, after the graceful 
reference to his friend the Savilian Professor, Grew commences 
his account with these words : — “ The sum therefore of my 
thoughts concerning this matter is as follows.” It would seem 
as if, at the close ol the sevententh century, fresh insight into the 
phenomena of fertilisation was being gained by a number of 
botanists in both England and Germany; but “A. B. C.” has 
established no right to express an opinion in so ex cathedrd a style 
in favour of MiUington's sole claim to the discovery. For evidence 
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tLtit the obsen^ations of Kamerer of Niimberg (Camerarius) 
anticipated by two years the publication of Ray's “Historia 
Plantarum,” I must refer him and any of your readers who are 
interested in the subject to Sachs’s “Geschichte der Botanik.” 

LinuDeus Amcenitates,” vol. i. pp. 329, 330) thus sums up 
the relative merits of Millington, Grew, Ray, and Camerarius': 
“Thomas Millington, eques^Anglus, Professor Savilianus, primus 
videtur, qui insigni cura in hanc veritatem eruendam incubuit, 
viamque aperuit experientissimo Grevrio. Nehemias Grew, in 
anatome Plantarum, sexus diversitatem et fecundationem plan- 
tarum per farinam mascule scrutari conatus est ; cujus JiyJ>o- 
thes lines, album addidit calculum temporis sui botanlcus eximius 
Rajus. Rudolphus Jacobus Camerarius primus perspicue demon- 
■siravit sexum et generationem,[quamvis non dubii fuitipse expers 
de hac veritate, quod si moverant experimenta quee fecerat in 
Cannabe.’' 

Now as to Theophrastus. Your correspondent makes much 
of the “prolifick virtue” ascribed to the pollen-grains by Grew. 
No one, however, can have read the writings of the early Greek 
and Roman naturalists without having learned, that not only did 
they distinguish male and female flowers, but also ascribed a 

prolific virtue ” to the pollen. Without troubling your readers 
with a Greek quotation, let us hear what a commentator on 
Theophrastus says: — “Theophrastus ait, fructum in palma 
femince perdurare nunquam posse nisi florem marls cum pulvere 
super earn concusserint and again: “In palma maris et 
fcemince coitus sit or again, Pliny : “ Adeoque est veneris in- 
tellectus, ut coitus etiam excogitatus sit ab homine ex maribus, 
flore, et lanugme, interim vero tantum pulvere insperso 
feminis.” 

I hardly think your readers generally will agree with 
“A. B. C.” in his opinion that “time, paper, and ink are 
wasted ” in a discussion of a historical point of some interest. 

Dec. 24 Alfred W. Bennett 


Saw-fish Inhabiting Fresh Water 

In Nature, vol.xiii. p. 107, Mr. Wood, of Manila, writes on 
“ Saw-fish inhabiting fresh water,” in the Laguna de Baij, 
Luzon, as on something curious and new. But this fact was 
known long ago ; not only do sharks live in fresh water there, 
but also elsewhere on the globe. As one who mentions the saw- 
fish in the Laguna de Baij, I only name the famous de la Giron- 
nicre (“ Aveutures d’un Gentilhomme Breton,” 1857). He says, 
p. 102 : “ Deux poissons de nier se sont acclimates dans les eaux 
douces du lac : le re^idn et la scie, Le premier est heureusement 
assez rave, mais le second est tres abondaut.” 

The species of saw-fish mentioned ivS Prisiis perrotetti, a species 
of very wide distribution ; it has been collected in the Atlantic 
(West Indies), in the Indian Ocean (Zambesi), in the China Sea 
(Borneo), &c. 

When on Luzon m the year 1872, I succeeded in procuring a 
series of specimens on the spot, w'hich I brought home ; they 
are from two to three feet long, but I saw, myself, at the fish- 
market of St. Cruz a specimen of about twenty feet in length. 
Quantities are to be seen on every market day in St. Cruz, the 
flesh being very cheap on account of its bad and dry quality, and 
only the poor mountaineers like it as food. 

I took some trouble to get those smaller '"specimens home, 
because I fancied that they might possibly differ from the 
marine specimens (Bay of hlanila). But an accurate comparison 
showed no difference at all, and therefore the changed conditions 
seem to have had no influence on the external features of the 
species. 

The saw-fishes are said to fight violently with the crocodiles, 
which occur in large quantities in the Laguna, and I do not 
doubt the fact. A, B. Meyer 

Dresden, Dec. 23 


Spectrum of Fish-pigment 

I HAVE lately observed the spectrum of a pigment- colour 
found under the scales in fins and tail, mouth and eyes, of a 
small smelt-like fish found in St, Vincent’s Gulf, S.A. They 
are commonly known as the Weed fish, but Mr. Waterhouse, 
our Curator, informs me they are the] Odojs radiahes, O.Jrcnaius,, 
O. RichardsoniL These fish are perfect little gems for colour, 
being of a bright blue green (nearly blue) in 0. Richardsonii, 
and about the eye most splendid ; black centre, brilliant orange 
ring, outside of which is a most brilliant turquoise blue ring set 
in deep brown. 


Finding this colouring matter stained paper, I examined the 
scales and fins by spectroscope, and noticed a deep band that 
appeared to correspond with the deep band of chlorophyll. I 
send a sketch of the^ respective spectra and a bulb and tube of 
the pigment in solution, wMch, with the pieces of tail and fins, 
I trust you will receive in good condition. I do not place 
much faith in it remaining clear and brilliant ; the heat of the 
ship may possibly destroy or alter it. You will notice the solu- 
tion is rather bluer than chlorophyll. This pigment is nitro- 
genous, is destroyed by heat, chlorine, acetic acid, alkalis, am- 
monia, and alcohol. It is soluble in water and sea-water. 
Sulphuric acid precipitates it with albumen of fish, but does not 
destroy colour. Light bleaches it. Its chemical properties are 
therefore distinct from those of chlorophyll. 

I consider some interest attaches to this from the fact of the 
Parrot-fish {Labrichths Richardsonit) being marked with blue 
stripes containing the same colouring matter j also the scales and 
parts in Odax coloured orange give a green tint almost identical 
in shade to chlorophyll. This yellow or orange does not give 



Spectra with kerosine flame on edge of Odax pigment and comparison 
with chlorophyll. 

Dividing tne Solar spectuim into 10,000 parts from A. bright kerosine 
flame on edge gives as above. The chlorophyll band is rather lighter in the 
centre ; when solution is dilute it divides into two fine lines. Width of 
strong band, 495. 

The Odax Pigment does not resolve into tw'o li^es. The centres of these 
two great bands Odax Chlorophyll are only forty-five apart. Width of 
band, 665 ; rather nebulous, especialy at end of greatest refraction. Some 
very faint bands occur each side of D, and continue to end of nebulosity 
to 2,550, The bulb gives the above figure. The tube a much narrower 
band, but centre coincides with bulb. 

any band or interfere with the spectrum of the pigment, except 
so far as its mere colour and general absorption at blue end 
arising from such colour. 

Now as chlorophyll has been said to be found in some infusorite, 
which I doubt, it is just possible that this or similar colouring 
matter is taken for it I have been rather curious in examining 
animal greens in shells, and a native green silk we have here, also 
in the Emu egg-shell, but cannot find the slightest trace of chlo- 
rophyll band, and until I met with this I concluded no animal 
green yielded any band that could be mistaken for chlorophyll, 
and that therefore the spectroscope was an unerring test for dis- 
tinguishing between vegetable and animal organisms. This spec- 
trum of Odax pigment, which possibly I may find in other species 
of fish, Actiniadm or Medusae, many of which are beautifully 
coloured, is therefore so far of interest. I trust these remarks 
may be interesting and lead to some inquiry in this direction. 

The dry pieces of fins and tail, also a piece of stained paper, 
will show well if mounted in balsam. If the colour is not deep 
enough, cross the layers one over the other until sufficient depth 
of shade is obtained. I use half-inch object glass in microscope 
except for scales and spots, when I use quarter, and shut out all 
other light ; single scales then show the bands well. 

George Francis 

Laboratory Institute, Adelaide, Oct. 9 


Function of the Ocelli of Hymenopterous Insects] 

My brother, Fritz Miiller (Itajahy, Prov. St, Catharine, South 
Brazil), in his letters to me, has repeatedly started the question 
w^hether the size of the ocelli of liymkiopterous insects is 
not dependent on their noctum^ Ijabits. He supports this 
opinion by the following obsarvatioiis : — 
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1. Ajpoica pallida, one of the social wasps of Brazil, in the 
daytime rests quietly in its nest, which resembles the nest of our 
Folisies gallica, but is attached to the twig of a tree. During the 
evening "^it looks after flowers, and, whether sitting on them, 
and sucking their honey, or flying about in the moon-light, by 
its moonlike colour it is protected from its enemies. It differs 
from the allied species, which have diurnal habits, in the large- 
ness of its ocelli. 

2. One of the solitary Apidte of Itajahy, belonging to the 
family of Andrenidse {Eophila matuiina, F. and H. Miiller) has 
the singular habit of visiting flowers exclusively in the twilight of 
earliest morning, and is also provided with unusually large 
ocelli. 

3. A species of Dorylida:, probably belonging to the genus 
Labidus, found, Oct 1875, by my brother's daughter Anna, late 
in the evening, flying towards the candle-light, is likewise remark- 
able for strikingly large ocelli. Concerning Dory Ins, Gerstaecker 
says: Ocelli large, bladdered (“ Ocellen gross, blasig”) ; and 
Westwood (Introduct. vol. ii., p. 216), “Mr. Burchell has in- 
formed me that the African species of Doiylus is nocturnal in its 
habits.” 

Can any of your readers give further information about the 
function of the ocelli ? Hermann Muller 

Lippstadt, Dec. 18 


The House-fly 

Some months ago there were several notices in Nature as to 
the death of house-flies, caused hy a parasitic fungus. One 
instance only has come under my observation. 

Certainly not later than the first week of last October I saw a 
fly standing dead on the outside of the pane of my window, sur- 
rounded with a small cloud of dust After a day or two the fly 
fell off ; but the curious part of the matter is that at this moment 
(Dec. 20}, the dust is still on the window-pane. The spaces 
where the legs were are left sharp and clear, and the cloud, 
thickest close around them and under the place of the body, 
thins out gradually round to the distance of above an inch. 
Looked at through the window-glass (I cannot get at the outside), 
a pocket-lens resolves it into nothing more than coarser dust, 
presenting much the appearance of iron filings round the pole of 
a magnet, in the manner it diverges from the centre. Can any 
microscopist inform me, through Nature, whether the fungus 
actually takes root on the glass, or by what means it has been 
able to maintain its adherence through the many drenchings of 
rain and snow to which the window has been exposed during this 
stormy season ? M. E. 

Mountfield, Sussex, Dec. 20 


The true Nature of Lichens 

The“ writer of the criticism on “ Haeckels History of Cre- 
ation,” in Nature, vol, xUi. p. 121, will confer a favour on 
British Lichenologists if he will explain what he means by assert- 
ing that “ the tnie_ nature of Lichens has been cleared up ” of 
late years. ‘ W. Laxtder Lindsay 

-[The reviewer referred to the investigations of Prof. Schwen- 
dener, of Basel: “ Untersuchungen iiber den Flechtenthallus ” 
(Nagell’s Beitriige zurmiss. Botaiiik, 186S), and “Erdterungen 
zur Gonidienfrage” {Flora, May, 1S72). A translation of the 
latter paper appeared in the Quarterly yournal of Microscopical 
Science (voL xiii. p. 235). See also “ A resumi of recent views 
respecting the Nature of Lichens,” by Mr. -Archer {ibid, 1S73, 
p. 217), and “ Sexual Reproduction of Thaliophytes,” by Prof. 
Thiselton Dyer, in the same journal for last July, p. 296 . — Ed.] 


The Boomerang 

Trustworthy information respecting the performance 
the boomerang is a desideratum. Reports from professed eye- 
witnesses as to its behaviour are frequently higtJy sensational 
and perplexing. It has been seen, so it is said, to strike an 
object with great \dolence and then to return to the hand of the 
projector ! That its rapid rotation round the shortest axis pass- 
ing through its centre of gravity should, as in the gyroscope, 
tend to make it keep its original plane of rotation, is clear. 
That its progressive force being expended before its rotatory 
it should tend to fall in the direction of the least resistance, 
td'r^urn on its path, need not be doubted. But striking an 
object with. violence must, one would suppose, change its plane 


of rotation ; and then there would be no disposition to return 
on its path. In the notice in last week’s Nature of “ Artes 
Africanee ” it is stated that the African boomerang is throum so 
as to rotate in a horizontal plane ; in which case, except by 
accident, there would be no tendency to return to the thrower, 
a mode of action supposed to be proper to the boomerang. 
Many know the toy boomerang made of card-board, “V” 
shaped, with one limb shorter than the other, say four and two 
and-a-half inches respectively. When this toy is laid on the 
smooth cover of a book held at an inclination of about 60°, and 
when the shorter limb projecting just beyond the edge of the 
book is struck with a smart fillip of the finger so as to project it 
rotating rapidly at an upward angle of 60°, the toy will reach 
the further side of a room and return ; but of course if it 
strikes anything its plane of rotation is changed and falls 
irregularly. Henry H. Higgins 


OUR ASTRONOMICAL COLUMN 

Small Star v/ith great proper IVIotion.— In 
vol. V. of the Madras Observations, Taylor mentions 
having observed in 1838 or. 1839 a star of the 9th mag- 
nitude near to Brisbane 3458 (which appears not to have 
been found), the position of which, by three observations, 
is thus given for 1840; — R.A. iih. 5m. 2571s, N.P.D. 
1 1 8*^ 59' I2'''-62, 

Argelander twice observed a star of the same magni- 
tude (Oeltzen, Nos, 11237-8) in zones 374 and 377, 1S51 
April 22 and 28, the mean place of which for 1850 is in 
R.A. iih. 5m. So'pSs, N.P.D. 119° T 52" '95. Assuming 
the identity of the stars observed by Taylor and Arge- 
lander, of which there can be little doubt, the comparison 
of positions for 1840 and 1850, taking the date of oppo- 
sition of the star in 1838 as about the epoch of Tayloris 
observations, unfortunately not stated, shows an annual 
proper motion of — 0*2935 in R.A., and of — 2^74 in 
N.P.D., or 4^72 in arc of great circle in the direction 
305°*5. If this amount of proper motion is confirmed, it 
will be fourth in order of magnitude of the great proper 
motions of stars yet satisfactorily ascertained, and the 
list will then stand as follows : — 



Proper Motion 
in Arc of great 
Circle. 

Direction of 
Moticn. 

Magiiiuide. 

Groombridge 1S30. 

7-05 

145*0 

7 

61 Cygni 

5*21 

5I-S 

54 

Lalande 21185 

475 

1 86 -6 

7 

Taylor's star 

473 

SOS'S 

9 

€ Indi 

4-63 

124-8 

... 54 

Lalande 21258 

4*40 

2S2’4 

- Si 

40 Eridani 

4*09 

212*0 

4 v 

Cassiopese 

3 ‘S 3 

IIS'S 

54 

a Centauri 

,. 3-8i ... 

276-6 

I 


Lalande 21185, is Argelanderis second star” of Prof. 
Winnecke, and No. 21258 is the star called “ Argelander’s 
third ” by Dr. Kruger. 

If Taylor's observations of the star of ninth magnitude 
were made in 1839, should be third on the above list, 
hut the precise amount of proper motion must remain for 
comparison of Argelanderis position obtained in 1851, 
with future observations, it may be hoped early in the 
next year. 

The N.P.D. of Brisbane 345 S mentioned above, agrees 
exactly with that of Lacaille 4641, hut the R.A. differs 
im. 8s . ; the magnitudes are the same. 

The Second Comet of i702.-~The first comet of this 
year does not figure in our catalogues of cometary orbits, 
no observations properly so-called having been obtained. 
In Europe the tail only was seen by Maraldi and Bian- 
chini at the end of February and beginning of March. 
The second comet of 1702 was observed at Berlin, Paris, 
and Rome, in the last ten days of April and beginning -of 
May, and orbits have been calculated by Lacaille and 
Burckhardt ; the latter reduced the observations anew, 
but it does not appear what data he had besides those 
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published in the Memoirs of the Paris Academy.” It is 
singular that the original observations of this cometj given 
in Francisci Blanchini Veronensis Astronomicae ac 
Geographic^ Observationes selectae” (Verona, 1737) have 
not, so far as we can discover, been fully calculated. The 
volume is not mentioned amongst those consulted by 
Pingrd, in the preparation of his great work, the “ Comd- 
tographie,” and is probably rare. A preliminary reduc- 
tion of these observations exhibits considerable difference 
from Burckhardris parabola, and in presence of the sus- 
picious indications of ellipticity, small inclination and 
direct motion, it may result that BianchinPs observations 
may be sufficient to add another comet of short period to 
those already known — at least so far as to render probable 
its having moved in an elliptical orbit of small extent, at 
the time it was observed, which is about all that can be 
said in the case of the comet of 1766, or of the first comet 
of 1743.. It is certain that it must have been very near to 
the earth shortly before Bianchini discovered the comet 
on April 20. In a short time we may have more to say 
respecting the movements of this body. 

The Total Solar Eclipse of 1999, August ii.— In 
Nature, vol. xii. p. 213, were given the elements of the 
eclipse of 1927, June 28, which will be total in the north 
of England, though only for nine or ten seconds even on 
the central line ; it is the first total eclipse that will be 
visible in these islands during the ensuing century, and 
there is only one other eclipse that can be witnessed in 
its totality in England before the year 2000. It is that of | 
1999, August II, of which we proceed to give some 
account, 

The elements of the eclipse are as follows 


Conjunction in R. A. 1999, Aug. 10, at 22h. 50m. 8s. G.M.T. 


R.A. 

Moon’s hourly motion in R. A. 
Sun’s 

Moon’s declination 
Sun’s „ 

Moon’s hourly motion in dech 
Suns ,, ,, ,, 

Moon’s horizontal parallax 
Sun’s ,, ,, 

hloon’s true semi-diameter 
Sun’s ,, „ 


140* 46' 31" 

35 29 

2 22 

15 50 1 1 N. 
IS 19 49 N. 
7 44S. 
o 44 S. 
S8 43 
9 

16 o 
IS 47 


The sidereal time at Greenwich mean noon on Aug. ii 
is 9h. 1 8m. 2 -os., and the equation of time Sm. i6s. sub- 
tractive from mean time. 

The central eclipse begins 2ih. 29'4m. in long. 64° 49' W., 
lat. 41“ ii' N. ; central with sun on meridian in long. 
18° 47' E., lat. 46"^ 47' N. ; central eclipse ends oh. 34*8m. 
in long. 87° 33' E., lat. 17'’ 31' N, 

So far as regards this country the most favourable 
locality for observation will be in the vicinity of St. Ives, 
in Cornwall, which place is almost exactly on the line of 
central eclipse. Taking the position of St. Ives in long. 
5^^ 26' W., lat. 50° 12' we find — 

li. m. s. 


Besinning of totality August ii at 9 47 42 a.m. local time. 
Ending „ „ „ 9 49 42 „ „ 


The duration of total eclipse is therefore 2*m. 

The sun’s apparent altitude at this time is 47°. 

If we found equations of reduction upon this direct cal- 
culation for St. Ives, we shall have the following expres- 
sions by means of which anyone who is curious in the 
matter may examine the durations for such places as fall 
within the total eclipse : — 

Cos. v) — 70*8267 — [2*12739] ^ + [1*70001] cos, /, cos. {L -p ii*35"6) 

t = 23h. igm. 48s. ^ [1*78051] sin. w — [3*27551] sin. Z 

+ [3*92536] cos. Z, cos. {L — 1 14* 40' ’i). 

In these formulae I is the geocentric latitude, L the 
longitude from Greenwich tsSen negative^ and t the 
Greenwich mean time of beginning or ending, according 
as the upper or lower sign is employed ; the quantities 
within the square brackets are logarithms. 


For that portion of the zon3 of totality falling upon 
English ground we have — 

Long. W. Lat North Limit. Central Eclipse. South Limit. 

2° 30' ... 50“ 35^^'9 ... 50° S'*2 ... 49° 40''5 

3 30 50 3* ‘2 ... 50 10*5 ... 49 42*8 

4 30 ••• SO 404 ••• 50 12*6 ... 49 45*0 

5 30 ... 50 42*2 ... 50 14*5 ... 49 4''^ *9 

These results may be expected to prove pretty near the 

true ones, being derived from elements of the lunar 
motions which represent with considerable precision the 
circumstance of the total eclipse in England in 1715, and 
the annular eclipse of 1 737, which was well observed at 
Edinburgh by Lord Aberdour and Maclaurin. 

The Zodiacal Light. — This phenomenon presented 
itself rather conspicuously in the neighbourhood of Lon- 
don on the evening of the 23rd inst., though the vaporous 
condition of atmosphere seriously interfered w'ith any 
attempt to trace its outlines satisfactorily. The southern 
border of the light appeared to be better defined than the 
northern one, and the latter seemed to be slightly curved. 


THE THEORY OF STREAM LINES^^ INRELA- 
TION TO THE RESISTANCE OF SHIPS ^ 

IV. 

SUPPLEMENTARY NOTES.— A. 

'^HE proposition, that the flow of fluid through a tortuous pipe 
when its ends are in the same straight line, does not tend 
to push the pipe endways, can be treated in several ways, of 
which only one is given in the text of the address ; but it may be 
interesting to some readers to trace some of the other ways of 
viewing the question. 

First let ns take the case of a right-angled bend in a pipe (that 
is to say where the direction of a pipe is altered through a right- 
angle by a curve of greater or less radius ; a bend of this sort is 
shown in Fig. 29), and assume that the fluid in it at A is flowing 



from A towards C. I propose at present to deal only with those 
forces or tendencies which act more or less powerfully in the 
direction of the original motion of the fluid, namely along the 
line AC. 

I must here remind you that I am dealing with this matter 
entirely independently of hydrostatic pressure. Perhaps to 
some it will be difficult to dissociate the idea of hydrostatic 
pressure from a fluid in a pipe. This difficulty might be got 
over by assuming that the pipe is immersed in a fluid of the 
same density and head as the fluid within it. There will thus 
be hydrostatic equilibrium between the fluid witliin and without 
the pipe, the only difference being that the fluid inside the pipe 
is assumed to be in rapid motion, and thus to subject the pipe 
independently to any stresses properly incidental to that motion 
of the fluid witliin it 

The sole work that has to be done in the present case, is that 
ot'’'deflectmg the current of fluid to a course at right angles foife 
original course AC; and, regarding these forces as 
throughout into two sets of components, the one at rigi^ti^les 
to the line AC, the other parallel to it, it is of the lattei^aTMe that 
account is to be taken. Manifestly the sum of these components 
is measured by the circumstance that it is preci^^^ siifficieiit to 
entirely destroy the f^or ward momentum of that flows 

* Address to the Mechaiucal Section of the* 

August 35, 1875 ; by William E.R-S., President of 

I the Section. Revised and Continued from p, 133, 
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alon" the pipe at A towards the bend. This force is administered 
to the fluid by the curved portion of the pipe at the bend DEF ; 
and as the pipe is assumed to be rigid, the work of arresting the 
forward velocity of the fluid throws a forward stress on the pipe 
in a direction parallel to the line AC. 

Let us now assume that to the right-angled bend AB we 
attach rigidly a second right-angled bend, BG, as shown in Fig. 
30, in such a manner that the termination of this second bend 

-2 D 1 



Fio. 30. 

at G is parallel to the commencement of the first bend at A. 
Here I will again, for the present, deal only with the forces in 
a direction parallel to the line AC. 

The fluid at B has no velocity in the direction of the line AC, 
and at G it has a velocity in that direction equal to the velocity 
which it had at A. To give it this velocity in a forward direc- 
tion (I mean forward in its original direction of motion), to 
establish this forward momentum, requires the application of a 
force in the direction HG ; and this force is administered to the 
fluid by the curved portion of the pipe at the bend IJK ; and as 
the pipe is assumed to be rigid, the duty of establishing the for- 
ward velocity of the fluid throws a rearward stress on the pipe 
in the direction GH. Now as the forward momentum given to 
the fluid between B and G in the line GH is exactly the same as 
the momentum destroyed between A and B in the line AC, it 
follows that the rearward stress thrown on the pipe at the bend 
IJK is exactly equal to the tor ward stress thrown on the pipe 
at the bend DEF. Hence it will be seen that the forces acting 
on the rigid pipe AG, treated as a whole, balance, so far as relates 
to the forces parallel to the line AC, the original line of motion 
of the fluid — the forward stress acting on the pipe at the bend 
DEF being balanced by the equal rearward stress acting on the 
pipe at the bend IJK. These two of the forces acting on the 
pipe are shown by the arrows L and M, which, it must be 
remembered, are the only forces which act in a direction parallel 
to the line AC. 

It win have been seen that the measure of these forces is the 
amount of forward momentum of the fluid which is destroyed 
or created ; and from this it will be inferred that the forces will 
be the same, no matter what is the radius of the curve of the 
pipe, inasmuch as the curvature of the pipe does not affect the 
amount of the forward momentum that has to be destroyed or 
replaced in the fluid. 

^ Let us next take the case of a bend in a pipe that is not a 
right angle, as shown in F^. 31 ; and here, as before, I only 



propose to deal with the forces that operate in a direction paraHel 
to the line AC, that is, of the original motion of the fluid. Now 
in this case the forward motion of the fluid is not, as in the in- 
stance of the right-angled bend, entirely destroyed in its progress 
from A to A ; only a portion of the forward motion is checked, 
and the same portion of the forward momentum destroyed ; and 
the force by which it is destroyed is administered to the fluid by 
the carved portion of the pipe at the bend DEF, and, as in the 
former case, constitutes a forward stress on the pipe in the direc- 


tion of the line AC, which will bear the same ratio to the stress 
which would follow from the destruction 0*" the whole, as the 
portion destroyed bears to the whole forward momentum. 

Suppose to this bend we attach rigidly another bend BG, of 
same angle, as shown in Fig, 32, so that the termination of this 



second bend at G is parallel to the comm:ncement of the first bend 
at A. Here, in the portion of the pipe BG, that part of the 
forward velocity which was taken away has to be again given to 
the fluid ; this requires force, which is administered to the fluid 
by the curved part IJK of the pipe. There is thus thrown on the 
pipe a rearward stress represented by M. The force required in 
the bend between B and G to reinstate completely the forward 
velocity, is evidently the same in amount as the force required 
in the bend between A and B to destroy in part the forward 
velocity. 

It follows, therefore, that the two stresses on the pipe, repre- 
sented by the arrows L and M, which indicate the forces acting 
on the pipe, are equal and opposite to one another, and these 
are the only forces acting on the rigid pipe in a direction parallel 
to the line AC or the original motion of the fluid at A. It 
follows, therefore, that in case of two right-angled bends rigidly 
connected, or in the case of two connected equal-angled bends of 
any other angle, the stresses brought on the pipe by the flow of 
the fluid will not tend to move the pipe bodily endways. 

It will be seen -also by this reasoning that the forces we have 
referred to do not depend on the curvature of the pipes, but are 
simply measured by the amount of the forward momentum of 
the fluid and the extent to which that momentum is modified by 
the total of the deflection which the course of the fluid experi- 
ences in passing the bend, or, in other words, by the angle of 
the bend. And from this reasoning if becomes apparent that by 



„ = tension which would be put on pipe AD by a right-angled 

bend. 

Then HC = force required to destroy momentum lost at the bend in the 
line AC. 

And HB = force required to establish momentum acquired at bend in line 
QP. 

EC = total force acting on pipe. 

This force must be in equilibrium with the tensions of pipe along BG and 
AC. 

.*. the tension of pipe = GC or GB. 

i e. = the tension of pipe when the bend is right angled. 
Therefore the tension of the bent pipe is constant for a given velocity of 
flow, whatever be the angle of the bend. 

whatever bends or combinations of bends we divert the course 
of a stream of fluid in a pipe, provided the combination be such 
as to restore the stream to its original direction, the aggregate of 
the forces in one direction required to destroy forward moinen- 
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turn are necessarily balanced by equal forces in the opposite 
direction required to reinstate the former momentum. 

It will be useful to consider more in detail the action of all the 
forces operating on a fluid in a bend of the pipe ; and I will return 
to the case of a single right-angled bend, as shown in Fig. 29. 
I before spoke merely of the forces acting parallel to the line 
AC, and said that the forward momentum of the fluid in that 
line had to be destroyed in its passage round the bend DEF, 
and that this must be effected by a force acting parallel to AC, 
which would throw a forward stress on the pipe, tending to force 
it in the direction AC. But 'similarly velocity has to be given 
to the fluid in the direction NB ; and to do this a force must be 
administered to the fluid which will cause a reaction on the pipe 
in the direction BN ; and as the momentum to be established in 
the direction NB has to be equal to that in the direction AC, 
which had to be destroyed, it follows that the forces of reaction 
upon the pipe in the directions AC and BN are equal. These 
forces can be met in two ways, either by securing the bent part 
of the pipe DEF so that it will in each part resist the stresses 
that come on it, or by letting the forces be resisted by the ten- 
slonal strength of the straight parts of the pipe AD and BF 
operating in the direction of their length ; and in this case we 
see that the tension on AD must be equal to the force acting 
along AC, and the tension on BF must be equal to the 
force acting along BN, so that in fact the forces brought into 



play by the right-angled bend produce a longitudinal tension on 
the pipe at either end of the bend equal to the force required to 
destroy the forward momentum of the fluid. 

Proceeding to the case of the non-right-angled bend, as shown 
in Fig. 31 : in this case, as we have seen, a portion only of the 
forward momentum of the fluid in the line AC has to be de- 
stroyed, also a certain amount of sideways momentum has to be 
created in a direction which we may consider parallel to the line 
QP ; and the composition of the remaining forward momentum 
in the line AC with the created sideways momentum in the line 
QP, results in the progress of the fluid along the path FB ; this 
partial destruction of forward momentum and establishment of 
some sideways momentum are essential to the onward progress 
of the fluid along FB. The bend DEF will be subject to the 
reaction of tlie forces necessary to produce these changes ; and 
either the bend may be locally secured, or the stress upon it may 
be met, as in the case of the right-angled bend we have just 
been considering, by a tensional drag on the pipe at either end 
of the bend. There is, howeva*, this difference between the 


cases, that the force required to establish sideways momentum 
parallel to QP cannot be directly met by the reaction of tension 
along the line BF of the second part of the pipe ; but this 
force may be met by the obliquely acting tension of the 
pipe BF ^ combined with the induced tension along the pipe 
AD. It is well known that in the case of a given force, such 
as that we are supposing parallel to PQ, resisted by two ob- 
liquely placed forces such as the tension along the lines DA and 
FB, the nearer the lines DA and FB are to one straight line, the 
greater must be the tension along those lines to balance a given 
force acting on the line PQ. Now the less the line FB diverges 
from the line AC, the less will be the sideways momentum 
parallel to QP that has to be imparted to the fluid ; but at the 
same time and to precisely the same extent will the proportionate 
tension put upon the limbs DA and FB of the pipe be aggravated 
by the greater obliquity of their action. The sideways pull is 
greatest when the bend is a right angle ; and then it amounts to 
a force that will take up or give out the entire momentum of the 
fluid, and it is supplied directly by the tension of the limb of the 
pipe at FB. If the bend is made less than a right angle, the 
less the bend is made, the less is the sideways pull, but the 
greater by the same degree is the disadvantage of the angle at 
which the tension on the pipe resists the pull ; and it results 
from this tliat in the case of a bend other than a right angle, 



the tension on the pipe is the same as in the case of a right- 
angled bend, A geometrical proof of this is given in Fig. 33. It 
is evident that the radius of curvature of the bend does not enter 
into this consideration, and that the forces acting are not affected 
by the rate of curvature of the pipe, the simple measure of the 
forces being the increase or decrease in the momentum of the 
fluid in each direction. It results from this that if a fluid be 
flowing along a pipe with a bend in it, no matter what may be 
the angle of the bend, or the radius of its curvature, the reac- 
tions necessary to deflect the path of the fluid will be met by a 
tensional resistance along the pipe ; and this tension is Id 
the force that would be required to entirely destroy the 
tum of die fluid. . ^ ^ 

If we now assume any number of bends, of any aagle^tir' curva- 
ture, to be connected together (see Fig. 3), the eqidliMttna of 
each bend is satisfied by a longitudinal teijSi<:»af is in every 

case the same ; and this tension is tberefbrii^'fiflSbtm throughout 
the pipe ; for the tension at any mtettfled&te "point in a bend is 
clearly the same as at the ^ds of the bend, as we may suppose 
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the bend divided at that point into two bends, and there joined 
together by an infinitely short piece of straight pipe. 

If, then, the tortuous pipe I have above referred to hjs its 
ends at A and B parallel to one another, as shown in Fig. 4, it is 
clear that the tensional forces at its ends balance one another, 
and the pipe, as a whole, does not tend to move endways. 

Note B. 

The law regulating these changes of pressure due to changes 
of velocity can be best understood by considering the case of a 
stream of perfect fluid flowing from a very gradually tapered pipe 
or nozzle placed horizontally and connected with the bottom of a 
cistern, as shown in Fig. 34. I.et us suppose that at the points 
B and C the sectional areas of the pipe are severally twice and 
four times that at the point of exit A. 

■At the.point of exit A the fluid is under no pressure whatever, 
since there is no reacting force to maintain any pressure ; each 
particle of fluid in the issuing jet is rushing forward on its own 
account, neither giving nor receiving pressure from its neighbours. 
We know, however, what force it has taken to give the velocity 
which the fluid has at the point of issue A, and we measure this 
force by the pressure or head of fluid, lost. In the case we are 
considering, this head is represented by the height of the fluid in 
the cistern, or by the height AD. 

Within the cistern, at the point E, on the same level as A, 
the point of issue — at this point E within the cistern, we have 
in effect the whole pressure due to the head of fluid equal to AD, 
but we have no velocity, at any rate the velocity is so small as 
to be inappreciable ; and at the point of issue Awe have no pres- 
sure at ail, but we have what is termed the ‘‘velocity due to the 
head/' 

Let us suppose that at the points A, B, C, and E, gauge- 
glasses or stand pipes are attached so that the fluid in each may 
rise to a height corresponding with the pressure within the pipe 
or nozzle at the point of attachment. 

The gauge-glass attached at A will show no pressure, thus 
indicating that the entire head AD has been expended in pro- 
ducing the velocity at the point A. 

At the point B, as the sectional area is twice, the velocity is 
one-half that at A. Now the head required to produce velocity 
varies as the square of the velocity to be produced ; in other 
words, to produce half the velocity requires one quarter of the 
liead ; thus of the whole head AD available, one quarter only, 
or GD, has been absorbed in developing the velocity at B, and 
the remainder of the pressure, which will be represented by the 
head BG, will be sensible at the point B, and will be exliibited 
in the gauge-glass attached at that point. 

Again, as the pipe at C is four times the area that it is at A, 
it follows that, of the whole head AD, one-sixteenth part only, 
or HD, has been absorbed in developing the velocity at C, and 
the remainder of the pressure, which will be represented by the 
head CH, will be sensible at the point C, and will be exhibited 
in the gauge-glass attached at that point. 

In the case I have chosen for illustration, the small end, A, of 
the nozzle, is open and discharging freely, and the pressure at 
that point is therefore nil. But the absolute differences of pres- 
sure at each point of the pipe or nozzle will be precisely the 
same {as long as the same quantity of fluid is flowing through it 
per second), however great be the absolute pressures throughout. 

Thus, suppose that from the end of the nozzle at A a pipe of 
the same diameter, and of uniform diameter throughout its 
length, is curved upwards, so that the end of it, I, is two feet 
higher than A, as shown in Fig. 35, if the level of the cistern is 
also raised two feet, namely to the level marked J, instead of D, 
we shall have the same delivery of fluid as before j and the 
differences between the pressures at each point will be the same 
as before. 

If we add 50 feet instead of 2 feet to the head in the cistern, 
and raise I to 50 feet, instead of 2 feet above the nozzle, the 
differences of head or pressure will stiU be the same, the head at 
A being 50 feet, that at B being BG + 50 feet, that at C, 
CH + 50 feet, and that at E (the cistern-level) ED + 50 feet. 

To put the case into actual figures, suppose the sectional area 
at A to be I square inch, that at B 2 square inches, and that at 
C 4 square inches, and suppose that the fluid is passing through 
the nozzle at the rate of one-ninth of a cubic foot per second, 
we shall have a velocity at A of 16 feet per second, to generate 
■sehich would require a difference of pressure between E and A, 
eqtdyaient to 4 feet of vertical head. The velocity at B will 
be ' S' fleet per second, which would require a difference 
betweeitt E and B equivalent to i foot of head. That at C 


will be 4 feet per second, and will require a difference of 
pressure equivalent to 3 inches of head. If the pressure at A be 
zero, the pressures at B, C, and E will be 3 feet, 3 feet 9 inches, 
and 4 feet respectively. If the pressure at A be i foot, the 
pressures at B, C, and E will be 4 feet, 4 feet 9 inches, and 5 feet 
respectively ; and if the pressure at A be 1,000 feet, the pres- 
sures at B, C, and E will be 1,003 ^'eet 9 inches, and 

1,004 feet respectively, always supposing the quantity of fluid 
passing per second to be the same. If the quantity be different, 
the absolute differences of pressure will be different, but will be 
relatively the same. If, for instance, the quantity flowing per 
second be doubled, the velocity at each point will be doubled, 
and the differences of pressure quadrupled ; so that if the pres- 
sure at A were again 1,000 feet, those at B, C, and E would be 
1,012, 1,015, and 1,016 feet respectively. 

To sum up — the differences of hydrostatic pressure at different 
points vary as l/ie differences of the squares of the velocities at those 
points. 

Note C. 

Here again the argument given in the text suggests certain 
other lines of argument which some persons may feel interested 
in foUowing out 

Suppose each and every one of the streams into which we 
have subdivided the ocean, to be inclosed in an_ imaginary rigid 
pipe made exactly to fit it, throughout, the skin of each pipe 
having no thickness whatever. The innermost skin of the inner- 
most layer of pipes (I mean that layer which is in contact with 
the side of the body), the innermost skin, I say, of this layer is 
factically neither more nor less than the skin or surface of the 
ody. The other parts of the skins of this layer, and all the 
skins of all the other pipes, simply separate fluid frorn fluid, 
which fluid, ex hypothesis would be flowing exactly as it does 
flow if the skins of the pipes were not there j so that, in fact, if 
the skins -were perforated, the fluid would nowhere tend to flow 
through the holes. Under these circumstpees there clearly 
cannot be any force brought to bear in any direction by the flow 
of the fluid, on any of the skins of any of the pipes except the 
innermost skin of the innermost layer. Now, remembering that 
we are dealing with a perfect fluid which causes no surface- 
ffiction, we know that the fluid flowing through this system of 
pipes administers no total end^vays force to it. But it produces, 
as we have just seen, no force whatever upon any of the skins 
which separate fluid from fluid ; consequently, if these are re- 
moved altogether, the force administered to the remainder of the 
system will be the same as is administered to the whole system, 
namely, no total endways force whatever. But what is the 
remainder of the system ? Simply the surface of the body, which 
is formed, as I have already said, by the innermost skins of the 
innermost layer of pipes. Therefore no total endways force is 
administered to the surface of the body by the flow of the fluid. 

Lastly, let us recur for an instant to the case of fluid flowing 
through the single flexible pipe. Here it was proved that the 
flow of the fluid through it, if it was anchored at the two ends, 
did not tend to displace any part of it, because the centrifugal 
forces produced by the flow of the fluid, and which must act 
exactly at right angles, or normally, as it is called, to the line of 
pipe at each point, are exactly counterbalanced by a uniform 
tension throughout the length of the pipe. If the flexible pipe 
has variations in its diameter, the differences of quasi-hydrostatic 
head appropriate to those variations are also normal to the sur- 
faces of the pipe, being simply bursting-pressures. If, lio\vever, 
these normal forces were directly counterbalanced by equal and 
opposite and normal external forces or supports, it is obvious 
that this tension would be entirely relieved. Now, if w6 suppose 
the system of pipes which we have several times already ima- 
gined to surround the submerged body, to be flexible pipes 
(instead of rigid pipes, as we have before imagined them), the 
counterbalancing, or normal, external forces which exactly relieve 
the tension are supplied to each pipe by its neighbour, except in 
the case of the innermost skin of the innermost layer of pipes, 
since this innermost skin has no neighbour. In this instance the 
counterbalancing, normal, external forces are supplied by the 
rigidity of the surface of the body. Now we know that, since 
the tensional forces produced by the flow of fluid through a 
flexible pipe, whether of uniform or varying sectional area, have 
no sum total of endways force, the counterbalancing forces which 
exactly relieve this tension must also have no total endways 
force ; and since the counterbalancing forces acting throughout 
the whole system have thus no sum total of endways force, it 
can be proved, as before in the case of the similar system of rigid 
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pipes, that if we remove the whole of the shins or sides of pipes, 
which separate fluid from fluid and which are all therefore neces- 
sarily in perfect equilibrium, the forces acting on the remainder, 
namely, on those skins which are in contact with the surface of 
the body, forces which therefore may be considered as acting 
simply upon the body^ must also have no endw'ays sum_totaL 


THE MELBOURNE OBSERVATORY 

Board of Visitors to tliis Observatory made its annual 
visitation on June 2, 1875. Ellery, the Government 

Astronomer, having obtained leave of absence, the Board 
found the staff of officers and all the instmm.ents in charge of 
hlr. White, in whose management it unhesitatingly expresses its 
fullest confidence. 

The buildings and instruments are in good condition, and 
several new and important instruments have been added to the 
establishment during the period under notice. These include a 
photo-heliograph from Dailmeyer, of London, who constructed 
it under the advice of Dr. Warren de la Rue ; an equatorial 
lefractor of eighi inches aperture, made by Troughton and Sims, 
under the advice of Sir George Airy ; a portable equatorial, of 
4^ inches aperture, by Messrs. Cook and Son, of York; and a 
double-image micrometer by Mr. Browning. 

The various publications of the Observatory are in a forward 
condition. The First Melbourne General Catalogue of 1,227 
Stars, for the epoch 1870, was published early in October, in 
time to be distributed among the different parties charged with 
the observation of the transit of Venus, by whom its great utility 
was aclcnowledged. 

The observatory staff had much work to do in connection with 
the observation of the transit of Venus, not only having to make 
the necessary preparations for observing the transit at their own 
stations, but also to assist with the requisite observations for 
finding the positions of the stations occupied by the different 
nations in that part of the world. The arrangements made by 
the Observatory were all that could be desired. 

With regard to the ordinary work of the Observatory, Mr. 
White reports as follows : — 

“ The w^ork with the transit circle has consisted of the usual 
standard stars for finding the time, and the position of the instru- 
ment ; close circumpolar stars, low stars for refraction, stars with 
which bodies had been compared off the meridian, stars culmi- 
nating with the moon, the m6on itself, and stars whose places 
W'ere required by outside observers for any special purpose. 

“ The numbers of the recorded observations are as follows : — 
R.A. observations, 2,064; P.D. observations, 1,150; Observa- 
tions of error of collimation, ill; observations of error of level 
and nadir, 180 ; observations of error of runs of microscopes, 
47 ; observations of error of flexure, 35. 

The state of the reductions is as follows : — 

“R.A. observations up to date. 

“P.D. observations. — The stars observed in 1873 are reduced 
with the exception of 212, which require the corrections to reduce 
them from their apparent to their mean places. Of the stars 
observed in 1874, 865 are wholly unreduced, 267 have the reduc- 
tions applied as far as the refraction, 45 are reduced to their 
apparent places, and the remaining 45 are fully reduced. Of 
the stars observed during the present year, 184 are fully reduced, 
46 are reduced to their apparent places, and 122 are wholly 
unreduced. . . . 

“ The magnetical and meteorological instruments are under 
the special charge of Mr. Moerlin. Absolute values of the mag- 
netic elements have been made as usual once a month, and they 
are all reduced up to date. The photographic curves from the 
magnetographs, barograph, and thermographs, are developed on 
every alternate day, but as yet no general tabulation of them has 
been made ; only occasional measures are taken from them^ for 
special purposes. The ordinary meteorological observations 
made at Melbourne and the different stations in the colony are 
reduced to date ; the Monthly Records in Meteorolo^ and 
Magnetism are prepared to the end of April, and are in the 
printer’s hands ; owing to press of work, however, in the 
Government Printing Office, the Records to the end of December 
1874 only have as yet been received. The Yearly Report for 
1873 is in hand, and that for 1874 will be prepared as soon as 
possible. 

“ The great telescope, under the especial charge of Mr. Turner, 
has been diligently worked during the last twelve months, 
except during the time that we were engaged in the special ob- 


servations connected wdth the transit of Venus, when Mr. 
Turner took turns with Mr. Moerlin in observing the occultation 
of stars by the moon. In accordance with the strongly ex- 
pressed opinion of the Board in the last Report, the work done 
has consisted principally of drawing the nebulas, and mapping 
the neighbouring stars ; ten of the nehulEe and clusters figured 
by Sir John Herschel have been carefully drawn, and the posi- 
tions of the stars have been laid down from micrometric measure- 
ments. One nebula has been observed which is not to be 
found in any catalogue in our possession. Coggia’s comet was 
examined on eighteen nights, and fifteen drawings of it ob- 
tained. A drawing of the nebula surrounding rj Argirs, with 
the stars accurately plotted in, made this year, shows no appre- 
ciable change when compared with the one made last year. 

“Besides the occultation of stars by the moon, referred to 
before, and of which ninety-six were looked out tor, and only 
fifteen observed, owing to the unfavourable weather of the time, 
a fine series of observations for positions of Coggia’s comet was 
obtained by Mr. Ellery and myself ; an observation of Encke’s 
comet was also obtained during the present month ; all of which, 
including the occultations, have been sent for publication to the 
Astronomische Nachrichien .^ ’ 

The Report concludes with a brief account of the results ob- 
tained at the four Government stations during observations of 
the transit of Venus. 


PROF. PARKER ON THE WOODPECKERS 
AND WRYNECKS 

A NOTHER admirable paper by Prof. Parker, exhibiting the 
same industry, successful elucidation of detail, and mastery 
of morphological principle that have characterised all his publi- 
cations, appears in the recently-issued volume of “ Transactions 
of the Linnean Society.” It is chiefly devoted to an exposition 
of the palatal structures of the Picidse and Yungidse, made intel- 
ligible by the study of nestlings and young birds. The conclu- 
sions of Prof. Huxley in his paper in the “ Proceedings of the 
Zoological Society” for 1867 are substantiated and placed on n 
broader basis ; and thereby another chapter has been permanently 
added to the history of the connection between Reptiles and 
Birds. The assistance which scientific naturalists all over the 
world may render to necessarily sedentary .students like Mr. 
Parker, by the preservation and transmission of young specimens 
of various ages, is nowhere more clearly manifested than in the 
paper now spoken of. Mr. Parker’s study of Woodpeckers, 
both of hard and soft parts, dates from the year 1843 ; and the 
unpublished results of that labour, in the form of minutely-careful 
drawings, are still of considerable value for reference. ^ Again 
and again the study was resumed, with somewhat unsatisfactory 
results, until the opportunity of dissecting young birds and of 
comparing them with southern species threw sufficient illumina- 
tion on the difficult problem of their palatal structure. 

An introduction to the paper serves to point out the proper re- 
lations between the zoologist and the embrj ologist. “Each kind 
of labourer,” says Prof. Parker, “has the greatest need of the 
results brought out by the other : the patient dissector waits for 
the treasures supplied to him by the more mercurial taxonomist ; 
whilst he, in turn, profits by the work of one to whom a single 
type may serve for the labour of a year or more. Yet both are 
learning to look beneath the surface of things, a growing know- 
ledge of the types showing both that close kinship is often 
marked by great difference in outward form, and that it is easy 
to be beguiled by the external likeness of forms — isomorphic ^ 
indeed, but far apart zoologically.” 

A defence is made against those who would accuse the author, 
as well as Prof. Huxley, “ of taking a narrow view of the bird- 
types, touching with the point of a needle some little tract, but 
unacquainted with and not able to appreciate the Bird as a 
whole.” Such an accusation charges the broadest-minded men 
with possessing a cast of mind which would utterly disqualify 
them for the distinguished positions they hold. In the present 
case the exclusive description of the palatal structures is eas^ 
defended : for “ that territory contains parts that have undergdiie 
the greatest amount of metamorphosis of any in the whole 'body 
of a high and noble vertebrate ; and moreover, being in thei h.rd 
the skeletal framework of the whole upper face, these; parts are, 
as it were, an index of the amount of speci^s^q^' ^undergone 
by any particular type — the ruling determrn^^ smictures that 
lead to all, and reaUy demand all, the that take place 

in the rest of the organism,” ' ' * 
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Breadth of view is indeed essential, if anywhere, in such an 
investigation as the i^resent. A restricted insight and experience 
wouldl’ail to detect and to demonstrate the substantial unity of 
structure existing in the palate of Lizards and of Woodpeckers, 
still more to establish the more minute relationships between 
the Rhynchosaurian Hatteria and various members of the Wood- 
pecker group. This is what has been done. The well-defined 
group of the Woodpeckers, including the sub-family of Wry- 
necks, is so connected by its embryonic and adult palatal struc- 
tures with the Lizards, that the name “ Saurognath^e ’’ is to be 
substituted for the morphologically-unexpressive tenn “ Celeo- 
morphce,” applied to them by Prof. Huxley. Their palatal 
region is arrested at a most simple and Lacertian stage, whilst 
in other respects they are metamorphosed and specialised beyond 
any other kind of birds. 

The characteristics of the Saurognathous type of palate may 
be summarised as follows : — Retention and ossification of tra- 
becular cornua; great number and bilateral independence of the 
vomerine series of bones, some of which are azygous (vomers, 
septo-maxillaries, median septo-maxillary) ; absence of a distinct 
mesopterygoid, represented, however, by a long process ; a 
dagger-shaped basipalatine between the right and left bones ; 
absence of a distinct transpalatine ; abortive development of 
maxillo-palatine plates, and presence of a distinct palato- 
maxillary on the left side only. 

One of the most instructive specimens figured is Piciminus 
mmuiiis, a woodpecker from Bahia, Brazil, of about the size of 
the Golden-crested Wren. In it the vomers retain in the adult 
the condition manifested in the young of the Green Woodpecker, 
and much resembling the vomers of Hatteria. In other respects 
it presents resemblances to various Passerines of its own zoologi- 
cal area ; and from it the author’s imagination is led down to 
extinct types in which the characters of the Hemipod, the low 
Passerine, and the Woodpecker were existent in one generalised 
form — a form ^and a type only a step or two above the Ostrich 
tribe. 

Numerous hints are given in this paper which lead us to look 
with great interest for Prof. Parker’s forthcoming paper on the 
jdigithognathse(Passeiines)in the Zoological Transactions ; and we 
may fitly close this notice with a pregnant passage referring to 
.igithognathous palate, showing to what problems of surpassing 
import these researches are supplying an answer. “ I have long 
been familiar with its more marked peculiarities ; but its mor- 
phological importance dawned upon me when I saw that the 
parts of that complex face, so conjugated and so metamorphosed, 
were really built up of elements which had their true counter- 
parts or “ symmorphs ” in the Snake, But the Snake does but 
repeat these parts from the Amphibia ; and the Amphibia 
borrow them from the Cartilaginous Fishes, amongst the lowest 
of which, namely the Lamprey, may be found the fullest deve- 
lopment, both morphologically and functionally, of cartilages 
that form the substratum of the most peculiar part of a sparrow’s 
face.” 


NOTES 

At the meeting of the Zoological Society, on Tuesday next, 
Prof. Huxley will read an important paper on the Anatomy of 
CeratOihts and Chimczra, and on the Classification of Fishes. 

At the recent anniversary meeting of theJFrench Geographical 
Society M. Maunoir, the General Secretary, gave a highly satis- 
factory report. The receipts of the Society exceed 70,000 francs ; 
ten years ago they were only 28,000. The number of members 
admitted from the beginning of the year is about 350, and 
about 1,400 are now registered. The receipts from money 
taken at the doors of the Geographical Congress and from dona- 
tions, amounted to 175,000 francs, and the expenses to 155,000 ; 
a sum of 20,000 francs remaining in the hands of the Society 
will be devoted to the publication of the congressional papers. 
The place of meeting of the next congress has not yet been 
decided upon ; it will probably be St. Petersburg. 

The Daily Telegraph publishes farther details concerning 
Lieut. Cameron’s expedition obtained from the Madeira cor- 
respondent of the paper. Cameron, it seems, intended to 
remain at Loando until an opportunity arrived lor sending his 
men home round by the Cape to the East Coast. It is understood 
that the traveller has accumulated some very valuable geogra- 


phical materials, besides a large amount of general scientific in- j 
formation. It appears that he followed a large river flowing out I 
of Lake Tanganyika in a south-westerly direction, tracing its I 
whole course till he came upon a new lake, which he named 
“ Livingstone.” From this body of water a second large river 
runs westward, which Cameron, having traced it for a con- 
siderable part of its length, believes to be the Congo. It would 
seem that he was unable to continue along the river on account 
of meeting with a' tribe of hostile natives. He had to choose 
between fighting his way through these unfriendly natives, with 
the risk of losing all his journals and papers, or of taking a 
different direction. The latter alternative seemed preferable, 
and though it prevented the absolute verification of his im- 
portant discovery he has personally no doubt that the stream 
flowing out of the Livingstone Lake and the Congo are one and 
the same. 

Tb.'E Birmhig/tam understands that Sir Josiah Mason 

is about to make another very substantial gift to the new scientific 
college which he is now building at Birmingham. When the foun- 
dation-stone was laid in Febniary last it was understood that the 
mere building of the college would cost 100,000/., and Sir Josiah 
also transferred to trustees, as an endowment for the college, the 
piles of buildings in which his monster pen manufacture had so 
long been conducted. Now Sir Josiah is also about to hand over 
to the trustees the business itself, or rather the whole amount 
which he is about to freceive for the concern, and which is 
expected to be about 100,000/. The whole of this sum, it is 
said, Sir Josiah intends to give to the college. The money will 
probably be invested in the names of the local gentlemen who 
have already been appointed trustees, and will form a permanent 
endowment for the institution. 

A PRIVATE gentleman, being about to make a voyage to the \ 
I West Indies in pursuit of objects of interest in natural science, i 
has arranged to avail himself of the companionship and scientific j 
services of the Rev. H. H. Fliggins, of Liverpool. Fie will 
probably be away about four months cruising about the islands,/ 
and he will take with him two gentlemen— one a draftsman, anq- 
the other a collector, from the William Brown Street Museum, 
Liverpool. The expedition is made expressly for observations 
and collections in zoology and botany, and Mr. Fliggins will 
have an opportunity of carrying on dredging operations. V cry 
advantageous terms have, we believe, been arranged as to the 
division of the treasures which will be the result of the voyage. 
Mr. Higgins will be glad to receive suggestions with regard to 
the work he is about to undertake. 

The scientific public will be glad to learn that a movement 
has been set on foot to enlarge the existing Wigan Mining and 
Mechanical School, inaugurated eighteen years ago by Dr. Lyon 
Playfair, and now numbering nearly 200 evening students. At 
a public meeting held at Wigan on the 24th inst., attended by 
nearly all the colliery proprietors of the district, resolutions were 
passed, resolving to establish a permanent building with museum, 
laboratory, and all the appliances for giving a thorough technical 
education in l^Iining, Mechanics, Geology, Machine Construc- 
tion, Steam, and Chemistry. Large subscriptions have already 
been promised, including 1,000/. from Lord Crawford and Bal- 
carres, 500/. from Mr. Hewlett, the Managing Director of the 
Wigan Coal and Iron Company, who promise 125/. a year. 

On' Monday the Prince of Wales opened the new Zoological 
Garden at Calcutta, recently formed under the auspices of the 
Lieutenant-Governor of Bengal. 

The Municipal Council of Paris has voted a handsome sum 
of money in support of the State Academies of Paris. The vote 
was carried by twenty-three against nineteen. The minority 
was composed of clericals who are opposed to the instruction 
given by Government, and ultra-republicans, who are opposed to 
the grant of any money for superior instruction. 
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Capt. Mouchez leaves Paris shortly to command the war 
vessel which is to complete the Hydrographical Survey of the 
Algerian coast. The expedition is expected to be away for a 
full year. 

Mr. Henry Willett, the hon. secretary of the Suh-Wealden 
Exploration, has issued his 14th quarterly report. He states 
that the contractors are laudably endeavouring, at their own 
cost, to enlarge the bore-hole, so as to enable them to reach 
2,000 feet and to produce cores undeniably satisfactory to the 
promoters. Mr. T. Warner, of Brighton, is willing to contri- 
bute 400/. in all for the next 500 feet after 2,000 feet. The ulti- 
mate decision as to the continuance of the work will rest with 
the central committee in London, who will, of course, be guided 
mainly by the question of finance. 

Intelligence received at Madrid on the 28th from the 
Philippines announces that a terrible hurricane swept over the 
provinces of Albay and Camarines, in the southern part of the 
Island of Manilla, on the 30th of November. Two hundred and 
fifty persons are stated to have been killed, and 3,Soo inhabited 
houses, the crops, and a considerable number of animals were 
destroyed. General consternation prevailed in Manilla. 

The French Society of Ethnography has granted its great 
medal to the memory of Doudard de Lagrtfe, the organiser of a 
scientific exploration on the banks of the Mekong in Indo* 
China. 

The official paper of the Governor- General of Algeria an- 
nounces that the Algerine Meteorological Board has completed 
its organisation and will be very shortly placed in communication 
■with the international service presided over by M. Leverrier. 
Weather telegrams from various places will be sent daily. 

The Academy of Sciences held its anniversary meeting on 
Monday. M. Bertrand delivered an iloge on General Poncelet, 
the great geometer and mathematician, who died twelve years 
ago, leaving a number of most valuable books, of which a 
general edition has been published recently. Amongst the prizes 
distributed was one to M.Denayrouze for his apparatus for work- 
ing in mines and for submarine explorations. 

The cultivation of coffee in India is steadily progi-essing, and 
although the introduction of the plant into the eastern portions 
of the country is of ancient date, it is only within the last tw'enty 
years that much attention has been given to its production. The 
principal plantations are situated in Mysore and the Neilgherry 
Hills, at an elevation of 3,000 to 4,000 feet above the level of 
the sea. The climate of these districts, besides being well 
adapted to the cultivation of the coffee-plant, is not so injurious 
to the health of Europeans as many other parts of the country, 
and it is probable that the industry wall be largely developed. 
In 1S42 the value of coffee exported from British India was 
74,957/. Ten years later it had advanced to 84,306/. ; in 1862 to 
462,380/., till in 1872 it had increased to 1,380,410/, 

At the same time the cultivation of tea is advancing even 
more rapidly, though its introduction is much more recent. The 
Assam tree is celebrated for its fine quality. The existence of 
this tea-producing country was only recognised in 1834, when 
Lord Bentinck introduced some Chinese growers, and the trade 
became firmly established. In 1842 the value of tea exported 
w^as 17,244/. \ in 1S52, 59,220/. ; in 1862, 192,242/. ; andjin 1872, 
1,482,186/. 

The Journal oJ the Asiatic Society of Bengal^ vol. xliv, part 2, 
contains a paper by Capt J. Waterhouse, Assistant Surveyor- 
General of India, on ** Photography in connection with the Ob- 
servation of the Transit of Venus at Roorkee.” 

The Report of the Dundee Free Library Committee is drawn 
up with great care and considerable elaboration, and contains 


some very useful statistics as to the numbers of books issued in 
various departments, and the classes to which the readers be- 
long. As might be expected the books taken out in light and 
miscellaneous literature are in an overwhelming majority, though 
those belonging to the various sciences have a creditable amount 
of patronage which we hope to see gradually increase. We 
think a more satisfactory classification of the sciences might be 
adopted than that contained in the Report. The Natural History 
Museum connected with the Library is evidently being enriched 
with valuable specimens, and we are glad to see the Natura- 
lists’ Society is prospering. There is also a University Club 
housed in the building, which numbers 140 members, and 
“seeks in the first instance to foster Culture and the Higher 
Education, with the ulterior object of cultivating public opinion 
in the direction of University extension in Dundee.” 

The ravages of the Phylloxera among the vines have caused 
many attempts to be made to discover a new kind of beverage 
which might take the place of the juice of the grape. The 
Marquis de Villeneuve reports that in China a peudo wine called 
Tsienda is much used, which is concocted from a preparation ot 
four plants, common in that country, and mixed together in 
certain proportions. The plants are dried and pow^dered, and 
made into a paste, "which is sold in the form of balls or squares 
at the rate of about 3^/. a pound. One square or ball will make 
several pints of a fermented liquor, pleasant to the taste and much 
resembling wine, which is much sought after by Eurooeans and 
others living in China. A factitious brandy is also prepared in 
the same way, and the manufacture is so simple that with a 
capital of 5/. or 10/. to purchase the apparatus, a man may make 
twenty-five gallons of “ brandy ” a day. The Marquis de Ville- 
neuve affirms that the wine ” thus produced is of good quality 
and possesses no injurious ingredients . 

Part 2 vol. i. of the “ Transactions of the Watford Natu- 
ral History Society ” is to hand, containing the four papers read 
on May 13 last, besides^ a number of miscellaneous notes and 
observations. 

Mr. G. H. Kin ah an has published a paper read by him at 
the Royal Historical and Archaeological Association of Ireland, 
on some prehistoric antiquities in the neighbourhood of Drum- 
darragh, Co. Antrim. 

About a year ago we noticed the publication by the New 
England Society of Orange of the “ Babbit Portfolio,” contain- 
ing some beautiful photographs of remarkable trees in the neigh- 
bourhood of Orange. The same Society has recently issued the 
^'Plaskell Portfolio” (after a well-known citizen of Orange), 
containing ’ photographs of other fine trees, even finer in execu- 
tion, we tliink, than the previous ones. The trees represented 
are the Condit Chestnut {Castanea vesca), the Sugar Maple 
{Pyrzts mnlus), the Park Tulips {Liriodendron itdipftra), and 
the Essex Maple [Acer ruhrzm), 

We have received the Report of the first Annual Conference 
and Exhibition of the Cryptogamic Society of Scotland, held at 
Perth on Sept. 29, 30, [and Oct. r ; both conference and exhi-' 
bition seem to have been a complete success. 

Statisticians [calculate' that there arc now in work some 
200,000 steam-engines, |with a total power of 12,000,000 horsey 
corresponding to the muscular strength of 100,000,000 men. 

Almost all the Carthaginian antiquities which had.h^ll stok 
with the Magenta have been recovered by Denayrouze^s', diving 
apparatus and submarine lamp. 

The additions to the Zoological Society’s during the 

past week include a Black Lemur from Mada- 

gascar, presented by Captain Bnrke ; ^'^'SS^te-fronted Lemur 
{fMRur alhifrons) from Madaga^i^ a Night Parrot {Siringop 
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hahroptUus) from New Zealand, a Grey Ichneumon {Berpestes 
griseus) from India, deposited; a Yellow Baboon {Cymocepkahts 
bahouin) from W. Africa, purchased ; a Gavial {Gavialis gauge- 
iiciis) from India, presented by Capt. Barnet : a Common Fox 
[^Canis ^jidpes) European, presented by Mr. W. Saville. 

SCIENTIFIC SERIALS 

The Journal of the Royal Agricuthiral Society of Englafid, 
Second Series, No. xxii. — The contents of this number are most 
attractive. To science is assigned the leading place in the 
arrangement. The first paper is devoted to the Colorado potato- 
beetle, and is from the pen ot Mr. Bates, F.L.S., who does not 
profess to impart any original information, and who is unable to 
come to any definite conclusion as to the probability of its ap- 
pearing in these countries. The paper is calculated to confuse 
rather than to enlighten us on this point. For while in one 
place the author goes to show that the possibility of living speci- 
mens arriving here cannot be doubted, he observes elsewhere that 
the analogies of the case supply ground for confidently believing 
that there is exceedingly little probability of their propagating 
and spreading in this country. We are also told that “ the creature 
has developed extraordinary flexibility of constitution and habits 
since it left its quiet home in the Rocky Mountains, and that we 
cannot be quite sure what it will eventually do.*’ In another pas- 
sage Mr. Bates says ; — “ The potato-beetle is no insidious enemy, 
like the majority of insect plagues, but meets the farmer in open 
fair fight.” What does he mean by a fair fight between an 
insect which destroys whole fields and districts, and the helpless 
farmer?— Mr. Carruthers, F.R.S., consulting botanist to the So- 
ciety, contributes a paper and a note on the potato disease. In the 
“paper” he reports on what he calls the results of the competition 
for the prizes offered through the Society in i874for potatoes which 
would resist the disease for three years in succession. The “note” 
gives a brief account of Mr, Worthington Smith’s discovery of the 
resting spore of the potato fungus. The paper must have been 
written before the discovery. The truth is the discovery throws 
a curicus shadow not only on the paper but on the course pursued 
by the society in connection with the whole subject. We were 
not quite prepared to find that the consulting botanist of this great 
society would be permitted to announce, as he has done in this 
paper, that in investigating this disease we must summarily dismiss 
the soil from our consideration. ** Neither soil, nor methods 
of cultivation,” we are told, “ exercise any influence on the pre- 
valence of the disease.” For the present we can only say 
these statements are as unsound as they are astounding. The 
Journal contains a long paper on laying dowm land to permanent 
pasture, which is a joint production. The bulk of the infor- 
mation is given second-hand ; that is to say, on information 
furnished by several agriculturists, a long paper is based by the 
' joint authors. The number contains too much matter of this 
character- The views of an American naturalist on the Colorado 
potato-beetle axe given in a paper by Mr. Bates. Mr. Carni- 
thers seeks to enlighten us on the potato disease by information 
collected from various sources ; and a number of scattered facts 
on one of the most important of agricultural subjects — the pro- 
fitableness of pasture as compared with arable land — are grouped 
and reviewed in a great variety of ways, seme of which are cal- 
culated rather to mislead than to enHghten the reader. There 
are several passages in the paper which will produce the im- 
pression that the gentleman to whom has been assigned the chief 
part of the joint authorship is not intimately acquainted with 
agriculture as at present practised. We take one passage as an 
^lustration : “ There are many persons so enamoured of a special 
rotation — say the four-course — that to extend the period of arti- 
ficial grass to two years appears to them a violation of all the 
true principles of scientific farming. The four-course is their 
. ideal of modem farming, A course of cropping which has 
been proved highly beneficial on some of our most famous 
corn-growing districts is supposed to be the only legitimate 
system to be pursued by intelligent farmers elsewhere.” Who 
are the persons referred to ? It may be well to remind .the gentle- 
man who wrote this paper that English farmers are calling out 
for more freedom of action in the cropping of their land, and that 
for several years past vast numbers of them have been doing that 
•which he would appear to have discovered in 1875. cannot 
.^^K^tmake room for further criticism on this paper; and 
r to be able to state that the number contains several 


IlKE Journal of the Chemical Society for November contains 
Dr. Hofmann’s Faraday lecture, entitled “ The Life-work of 
Liebig in Experimental and Philosophic Chemistry ; with allu- 
sions to his influence on the development of the collateral 
sciences and of the useful arts.” The lecture is illustrated by a 
portrait of Liebig, and an autotype copy of a letter from Liebig 
to Faraday. — Prof. J. W. Mallet contributes a paper on achre- 
matite, a new molybdo-arsenate of lead, and Mr. W. J. Lewis 
a note on the crystallography of I.eucaurin, being an appendix 
to a former paper by Messrs. Dale and Schorlemmer. — The jour- 
nal contains its usual number of valuable abstracts from foreign 
periodicals. 

MorpJwlogisckes Jahrbuch. — In the second part of this journal 
Dr. B. Solger discusses the homology of the cervical vertebree 
and nerves in the Sloths, and concludes that the vertebras up 
to the 22nd are homologous in Cholcepus and Bradypus, 
but that the homologies of the first twelve nerves cannot be 
determined; the nerves from the 13th to the 23»d arc homo- 
logous. — Another paper by Dr. Solger describes two caiti- 
laginous pieces in the visceral skeleton of Chunxra monsirosa^ 
which appear to have been hitherto unnoticed. — Dr. Hermann 
Fol gives an account of the so-called endostyle of Huxley in 
various genera of Tunicata, and appears to establish it satisfac- 
torily as a slime-gland. Excellent figures of its ciliated and 
glandular epithelia are given. — Prof. Gegenbaur devotes twenty- 
two pages to a consideration of the onio%oid muscle, which he 
believes to be a remnant of a continuous muscle whose origin 
extended, from the sternum along the clavicle to the scapula. He 
also gives an account, wdth microscopic sections, of the nipples 
in Didelphys and in Mas decitmanus. — Dr. Carl Plasse’s paper 
on Ampktoxus ianceolatus is devoted to a demonstration of the 
structure of the eyespots, in which he finds cells which may be 
designated optic cells, as distinguished from the pigmcnt-cells. — 
Prof. Gegenbaur occupies forty-seven pages with a detailed and 
very hostile criticism of Gbtte’s recently-published work on the 
Development of the Toad as a bads for the Compuiative 
Anatomy of the Vertebrata. Pie censures it in very many 
respects as empirical and unscientific. 

Jahrbuch \der kais.-ltbn. geologischen Rcichsansialt, band xxv. 
No. 2. — In this number of the Jahrbuch, Dr. E. Tietze, 
who has been some time in Persia, describes the springs and 
spring- formations that occur in Demavend mountain and its 
neighbourhood ; most of the springs are thermal, and deposit 
large quantities of calcareous tufa. — The next paper gives 
details of the work done in the chemical laboratory of the 
Geological Survey, and includes upwards of 200 analyses. — Dr. 
C. Doelter describes the geological structure, the rocks, and 
minerals of the Monzoni Alps in the Tyrol. This paper is 
illustrated with a geological sketch-map and two plates ot 
minerals. — Among the “ Mineralogical communications” the 
most generally interesting paper is one by Prolessor Fuchs 
on the earthquakes and volcanic eruptions of 1874. He enu- 
merates 123 earthquakes, distributed as follows : — Winter 37 ; 
(Jan. 12, Feb. 15, Dec. 10) ; Spring 32; ( March 12, April Ji, 
May 9) ; Summer 25 ; (June 7, July 5, Aug. 13) ; Autumn 29 ; 
(Sep. 9, Oct. 9, Nov. II).— -The remaining papers are these : — 
“On Sahlite as a rock-constitueiit,” by E. Kallowsky ; “On 
the chemical composition of meionite,” by E. F. Neminar ; “On. 
Lievrite,” by L. Sipdez ; “On the minerals occurring in the 
metalliferous veins of the Pribram region,” by F. Bubanetk ; 
“ On rocks from the island of Samothracia,” by J. Niedzvviedzki. 

SOCIETIES AND ACADEMIES 

London 

Royal Society, Dec. 9. — “On some Electro -magnetic 
Rotations of Bar-magnets and Conducting- wires on their Axes,” 
by G.^Gore, F.R.S. 

In ’all the published forms of Ampere’s experiment of the 
electro -magnetic rotation of a vertical bar-magnet or conducting- 
wire upon its axis by Ampbre, Faraday, Sturgeon and others, the 
magnet or wire has either been immersed a large poition of its 
depth in mercury, or its middle part has been connected by a 
wire with a smrounding annular channel filled with mercury, 
and the electric current passed into' or out of the magnet or wire 
by means of that liquid, and the mercury has formed an essential 
part of the arrangement. 

In all published cases of rotation of bar-magnets on their axes 
by the influence of electric currents, the two ends of the magnet 
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has had dissimilar poles. By meditating upon certain facts | 
connected with this subject, I concluded that, by passing a current 
from one end to the other of a magnetized rod or wire having 
sUnilar poles at its two ends, the magnet would probably rotate, 
and experiment has demonstrated that conclusion. 

Upon a thin wooden tube 15 centims. long and 7 millims. 
bore, I wound a cotton-covered copper wire 7 millim. diameter, 
from one end of the tube to the middle, then reversed the 
direction of winding, and continued to the other end and back to 
the middle, again reversed, and coiled to the first end of the tube ; 
by which arrangement the passage of a current through the coils 
produced two similar poles at the ends of the tube, and two 
others of the opposite kind at the middle. 

The tube being now fixed in a vertical position, a straight iron 
wire 15 centims. long, and 1*8 millim. diameter, pointed at its 
lower end, and surmounted by a brass mercury cup 5 millims. 
diameter, containing a drop of mercuiy, was supported entirely 
within the tube and free to rotate, by a similar cup (surmounting 
a fixed vertical brass rod), at the lower end of the tube ; the 
upper end of the axial wire being kept in position by a vertical 
brass rod fixed above the coil and terminated at its lower end 
by a sharp point of platinum in the mercury cup. 

A current from 6 one^pint Grove’s elements, arranged as 3, 
being now passed through the coil, brass rods, and axial wire, the 
latter rotated rapidly. 

A copper wire substituted for the iron one would not rotate, 
probably because copper is so little capable of acquiring longi- 
tudinal magnetism. 

To ascertain if the coil-current simply performed the function 
of longitudinally magnetizing the axial wire, I took an iron 
wire 23 centimes, long and 27 millims. diameter, sharp-pointed 
at its lower end ; soldered to its upper end a double wire of 
cotton-covered copper, each wire being 1 7 millim. diameter, 
coiled the double wire upon the axial rod in two layers, and so 
as to enable two similar poles to be formed at the extremities of 
the axis, and terminated the copper wires by a little brass 
mercury-cup just above the top end of the vertical ii*on axis. By 
supporting this apparatus as the axial wire in the previous 
experiment, and passing the current, rotation occurred. 

Reversing the direction of the current did not reverse the 
direction of rotation. 

These experiments, produce a striking effect in a lecture, be- 
cause the rotation appears to be produced without reaction of the 
moving pare of the apparatus upon any external or fixed body. 

In each of these cases of rotation, an upward vertical current 
entering a lower south pole or leaving an upper one, caused the 
upper end of the rod to rotate in the direction of the hands of a 
watch, and a downward current entering or leaving a north 
pole also produced that direction of motion, and reversing the 
poles in either case reversed the effect 

In each of these instances of rotation, without the aid of a 
current near the middle of the magnet, the coil being so con- 
sti-ucted that the current in it could not be reversed without 
reveraing that in the fixed conductors near it, reversing the 
direction of the current did not reverse that of the rotation, 
because the two acting influences were reversel together, and 
therefore each, apparatus had its owui direction of rotation, 
either right handed ( V-?() or left handed,* according to the direc- 
tion in which its coils were wound. It follows from this that 
a cunent, the direction of which is altemately reversed, will 
dri\e the apparatus quite as well as one in one uniform direction. 

I now endeavour to increase the effect. Foi this purpose I- 
substLtu*ed for the upper brass rod a fixed coil consisting of one 
layer of copper wire upon an iron wire axis, but having dis- 
similar poles at its ends and no poles at its middle part, and 
placed between it and the lower brass rod a right-handed one 
free to rotate. The opposed poles of the fixed and movable 
coils were of opposite kinds, i.r. north and south. On passing 
a current from a Noe’s thermo-pile of 96 elements, t connected 
as 24, rapid rotation in a right-handed direction occurred. I 
now substituted for the lower brass rod another fixed coil, 
similar to the upper one, but of an opposite direction of polarity, 
and passed the current again ; still more rapid rotation in the 
same direction took place, and the effect was very striking. 
In this latter instance, two south poles free to move were opposed 
to two fixed north poles, and in each instance the current was 
passed upwai'ds. 

I now substituted for the movable coil a vertical wire ’of iron 

* By a "right-handed " coil, I mean one the upper end of which rotates 
in the same direction as the hands of a watch. 

t I have found this apparatus very convenient for sneh experiments. 


13 centims. long and 17 [millim. diameter, surmounted by a 
small brass mercury cup ; passed the cuiTent from the thermo- 
pile, and obtained rotation, but less rapid than before ; but by 
inclosing this wire in the axis of a fixed coil which produced 
appropriate and similar poles at its two ends, as in paragraph 3, 
and repeating the experiment, very great velocity of rotation was 
obtained Rotation of a somewhat thicker wire of nickel was 
also obtained, both with and without the aid of the current in 
the middle fixed coil. I also tried, without the aid of the middle 
fixed coil, and with it, a copper wire of similar dimensions to 
the iron one, and obtained rotation freely. Each of these 
rotations agreed in direction vith those of the movable coil. 

The apparatus represented in the annexed sketch was em- 
ployed for nearly all the various modifications of the experiment, 
by substituting for one or more of the coils metallic wires, &c., as 
desired. The upper part of the brass pillar A was capable of 
sliding in the lower part B, and could be fixed by a screw C, 
which encircled the split end of the tube B. The fine adjust- 
ment was effected bv means of the screw D, the lower end of 
which rested upon the top of a tall brass rod inside the brass 
pillar. The upper and lower fixed coils or rods E and F were 
insulated from the brass clips G and H, and the battery was 
attached to the binding-screws I and J. K is a binding-screw 
for connecting with the upper coil or rod. 

I also obtained rotation of the iron wire wEilst the wire was in 
a horizontal position, its ends resting in hollows in the ends of 
the iron axes of the two fixed coils, and the ends of those axes 
and of the movable wire lying upon the surface of pools of 
mercury in small watch-glass ss. The movable iron wire was 
inclosed in the axis of a thin iron tube within a fixed coil, having 
appropriate and similar poles at its ends. The current from the 
thermo-pile produced very rapid rotation. This result proves 
that the rotations are not due to^ terrestrial magnetic influence. 

As the directions of magnetic polarity, electric current, and 
rotation agree with those in the different forms of Ampere’s 
experiment, and as in most, if not ad, of the previously known 
cases of rotation of a bar-magnet or conducting-wire on its axis 
an electric current passes through the end of the bar or wire, it 
is evident that those rotations were due, not only to the portions 
of current in the mercury, and fixed conductors connected with 
it, near the middle of the magnet or wire, but also to the 
influence of the currents in the fixed conductors near the ends 
of the magnet or whe. 

\Noie added September.^ 1875. — having been suggested by 
Professors Maxwell and Stokes that the rotation in the foregoing 
experiments was due to the influence either of the magnetism 
of the fixed magnets or of the current in the fixed conductors, 
near the ends of the movable wire or magnet, upon the portions 
of current in the cups of mercury, I diminished the internal 
diameter, both of the upper and lower cups, from 4 millims. to 
175 millim,, and arranged the following apparatus and experi- 
ment. 

The fixed upper wire was of brass 2*5 millims. diameter and 
60 millims. long ; it had no coil upon it, and was used as a 
conductor only ; Fs lower end terminated in a fine point of a 
steel needle protecting 6 millims. The lower fixed wire, also 
used as a conductor only, was of platinum to resist the action of 
the mercury ; it was 2 ‘3 millims. diameter and 75 millims. long, 
with a cavity in its upper end 3 ‘5 millims. deep and 1.75 millini. 
diameter, and containing a thin plate of ruby in its lower part, 
with a minute hole in the centre for the needle point to rotate 
in. The movable wire was 27 millims. diameter and 125 
millims. long, its upper half being composed of soft iron and its 
lower half of brass ; its lower end terminated in a needle-point 
like that of the upper fixed wire, and its upper end had a cavity 
and perforated ruby plate like that in the lower fixed wire. A 
voltaic coil 60 millims. long and 7 millims. internal diameter, 
composed of four layers of cotton covered with stout copper 
wire, was used to magnetize the iron half of the movable wire, 
and fixed by means of a separate support in a proper vertical 
I position beforehand, so as to inclose in its axis the iron wire 
, poytion only. The little cups were also each half fillei^ witM k 
minute globule of mercury before putting the movable > wife 
into its place. 

After adjusting the wire so as to make rotation easy, a current 
from 6 Grove’s elements of one-pint capacity,- arranged as a 
series of 6, also as a double series of 3, was pas^ through 
the coil and vertical wires ; and the direction of the portion of 
the current in the coil alone, also in the v#fical wires alone, 
was varied j but notwithstanding pldhty of current passed, 
no signs of rotation could be detected. These results, therefore. 
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strongly support tlie opinion tliat the rotation in the experiments 
■vras due to the action of the portions of the current in the cups 
of mercury.] 

Linnean Society, Dec. 16. — Dr. G. J. Allman, F.R.S., presi- 
dent, in the chair. — The following papers were read ; — On the 
structure and development of the bird’s skull (part II. ), by W. K. 
Parker, F.R.S. This and the former paper are parts of a large 
piece of work done by the writer in this particular field. A 
similar paper cn the skull of Passerine birds appears in the 
present number of the Transactions of the Zoological Society ; 
to be followed by another on the same subject. The writer’s 
wish to work out a large series of well illustrated papers on the 
bird’s face arose from the new interest given to this special 
research by Prof. Pluxley’s masterly memoir “ On the Classifica- 
tion of Birds ” (Prop. Zool. Soc., April ii, 1S67), and his paper 
On the Classification and Distribution of the Alectoromorphse ” 
(Ibid, May 14, 1S68). The writer has worked out this subject 
in two ways, viz., by exhaustive work at one type of skuU, 
making research in every part, and also by taking a part of the 
skuHj’die fore- face, and comparing this part in many types- The 
present paper is a piece of the latterkind of work, but begins with 
some new embryological details to serve as a supplement to his me- 
moir on the fowl’s skull (PhiL Trans., 1869) ; and this especially 
withregard to the development of that most interesting but puzzling 
tone, the “ columella amis,” This is shown to be developed in 
the house -martin {Cktlidon urhica) in the same manner as in the 
reptilia. As Prof. Huxley sought, in his memoir, to give a mor- 
phological classification of birds based on the cheeks and palate, 
it has been the wish of the writer to carry on his friend’s work, 
and to test it as well as extend and give it form and body. In the 
present paper the meaning of the peculiar structure of the face in 
crows, sparrows, warblers, Stc. (Prof. Huxley’s Coracomorphas), 
is sought to be made plain by reference to the development and 
metamorphosis of the parts. In these the single vorner of 
the adult is shown tu be constructed out of four bones 
and two cartilages ; and all this composite structure is 
seen in them to be fused with the nasal capsule. This form 
of face, the most specialised of any of the class is called the 
“ GEgitliognathous ” face or palate j and the huge army of birds 
possessing it are called “ OEgithognathae.” Thus we have two 
terms for the group ; first, a zoological “ Coracomorphae 5 ” 
and second, a morphological “ CEgithognathis ; ” and these two 
groups are almost superimposable. In other birds, however, with 
open palates, the “ bchizognathse j” or with strongly closed and 
united palates, the *‘Desmognathoe,” the zoological and morpho- 
lo^cal groups are not capable, Li many instances, of being laid 
fairly the one on the other. Prof. Huxley put the Goatsuckers 
and Plumming- birds amongst his “ CEgithegnathee;” in the present 
paper they are shown to be as truly scliizognathous as the Fowl 
or the Plover. In this paper the skull of these two types is 
largely illustrated. Many kinds of the desmognathous type of 
palate are described and 6^red,and their varieties explained. This 
is largely done with the birds of prey, amongst which the writer 
puts the Cariama {Dicholoj^kus). Lastly, the schizognathous face is 
illustrated in the skull of the Sea-mew. Birds ot the Gull tribe 
are ^hown to arise from the specialisation of the Plover type ; 
they are a high kind of Charadrian bird. An interesting dis- 
cussion followed, in .which Dr. P. L. Sciater and Dr. Murie took 
part. — Notes on the plants collected and obsen^ed at the Admi- 
ralty Islands March 3-10, 1S75, ^7 PT.N, Moseley. — On a 

sporl of Paritium iricuspe^ by Dr. C. Kin g.~ Supplement to the 
enumeration of the fungi of Ceylon, by the Rev, M. J, Berkeley 
and Mr. C. E. Broome. Two interesting new genera are here 
described* Endocalyx and Aciinice^s^ possibly intermediate be- 
tween Myxogastres and Trichogastres. 

Cambridge 

Philosophical Society, Nov. 29. —The following communi- 
cation was made to the Society on the temperatures observed in 
a deep boring at Speremberg near Berlin, as given in a report of 
a paper by Professor Mohr, of Bonn, by Mr. O. Fisher (Nature, 
voh xii. p. 545). . The greatest depth recorded is 3390 feet. The 
temperatures are given m Reaumur’s scale. The author showed 
that the equation 

V,-- + 0*012982:1:+ 7*1817, 

in which z^is the temperature, and .a: the depth, exactly represents 
the temperature curve. This’ curve will give a maxinimn 
tSsiipeicature of 

7532 or I23<>*6947 Fah., 


at a depth of 5171 feet. If there was no cause to disturb the 
temperature, it ought to conform to a straight line, given by the 
above equation altered by omitting the term in Consequently 
a cause was sought which would change such a straight line to 
the parabolic form. The first cause examined w'as a change in 
the conductivity of the strata depending on the depth, and it 
was found that a law, which would make the conductivity vary 
inversely as the distance of any point above the level of greatest 
temperature, would account for the observed facts. But it was 
argued that such a law was entirely improbable. The next cause 
examined was the effect of the percolation of meteoric water 
through the strata, and the result was found to be that this 
circumstance would account for the observed temperatures, 
provided the quantity of water which passed through the rock in 
a unit of time bore a certain ratio to the quantity of rock passed 
through. The quantity of water requisite to produce the effect 
had not been determined. It was remarked that the results of 
this investigation make it appear that the true law of under- 
ground temperature would be better obtained from borings of 
moderate than of very great depth, because the disturbance of 
the temperature curve from the rectilinear form is greater the 
further we descend. 

Manchester 

Literary and Philosophical Society, Nov. 8. — Alfred 
Brothers, F.R.A.S., in the chair. — ^The fauna of Cymmeran 
Bay, Anglesea, by John Plant, F.G.S. (part 2). 

Nov. 30. — Edward Schunck, F.R.S., president, in the chair. 
— On the estimation of very small quantities of lead and copper, 
by M. M. Pattison Muir, F.R.S. E., Assistant Lecturer on 
Chemistry, Owens College. — On certain circumstances which 
affect the purity of water supplied for domestic purposes, by M. 
M. Pattison Muir, F.R.S.E., Assistant Lecturer on Chemistry, 
Owens College. 

Berlin 

German Chemical Society, Dec. 13. — A. W. Hofmann, 
president, in the chair. — Lothar Meyer described an experiment 
to show that iodine does not fuse in a vacuum-tube but only in 
tubes filled with a:r ; pressure being a condition ot its fusion. — 
E. Schunck and H, Roemer have found a new isomeride of 
alizarine in the residues of the manufacture of the latter body. 
It is soluble in cold baryta-water with a dark red colour, likewise 
in lime-water. Its power of crystallisation is very gieit ; but 
for dyeing purposes it is useless. — L. F riedburg compared various 
methods for purity ing sulphuret of carbon. For manufacturing 
purposes he recommends distillation over palm-oil ; but to obtain 
it chemically pure he prefers the action of fuming nitric acid, 
which attacks the impurities only, but not the sulphuret of carbon. 
At the same time a violet substance is formed. Sulphuret of 
carbon dissolves nitrous, hyponitrous, and sulphurous acid gas. 
— A. Fllickiger has studied the explosive decomposition of white 
precipitate mixed with iodine. — E. de Souga heated the amalgvims 
of silver and of gold to the temperature ot boiling su phur and 
found that at this temperature they retained a considerable pro- 
portion of mercury. — V. Merz and K. Schellenberger proved 
cyanogen to be able to produce substitution in aromatic hydro- 
carbons.-— F. Beilstein and A. Kurbalow described the prepara- 
tion of dichloraniline and of trichloraniline by passing chlorine 
into a solution of aniline in acetic acid. — W. Michler has suc- 
ceeded in forming a urea with four ethyl groups, replacing its 
four atoms of hydrogen, by passing oxychloride of carbon into 
diethylamine. This compound, tetra- ethylated urea is a liquid, 
and this fact explains that it has been overlooked by former in- 
vestigators. — Aug, Laubenheimer described nietachloronitro- 
benzol and its derivatives, viz. a chlor-azobenzol, chlor-hydrazo- 
benzol, and chlor-oxazobenzol ; compounds distinguished by 
their power of crystallisation.— H. Scheiding has transformed 
bromonitro-napthylamine (alpha) by oxidation into phthalic acid, 
and draws conclusions from this fact to explain its constitution. — 
L. Jackson has prepared a brominated bromobenzol and a bro- 
minated soluidine. — C. Liebermann and Gissel have investigated 
the relationship between two compounds, viz., chrysophanic acid, 
Ci4He(0 11)202, contained in rhubarb and other plan..s (isomeric 
with alizarine) ; and of chiysaminic acid, Ci4H2(N02)4(0H)202, 
a product of the action of nitric acid on aloes. It has generally 
been supposed that the latter substance is a nitro-substitution 
compound of the former. This, however, is now proved to be 
erroneous. Hydrochrysammine, the reduction-product of' chrys- 
aminic acid is now proved to be 

Ci4H2(NH2)40Hj02(= Ci,Hi,N,03), 

and not C14H1JN3O0, as formerly stated by Dr. Schunds, The 
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sulphate of this body, treated with nitrous acid, yields a 7 iew iso- 
77 ieride of alizarine, called chrysazine, and not chrysophanic acid, 
as would be the case if the former view were correct. At the 
same meeting, therefore, two new isomerides of alizarine have 
been announced, and thus of eight isomerides considered 
possible according to present views, seven have actually been 
discovered. 

Vienna 

Imperial Academy of Sciences, Oct. 14. — The following 
papers, die., were communicated ; — Description of a new air- 
ship, by hi. Codron. — The crania of the Novara collection, by 
hi. Zuckerhandl. — Notes from the chemical laboratory of Inns- 
bruck University, by hi. Barth and others (treating of the 
action of fuming sulphuric acid on benzo-sulpho-acid and 
benzo-disulpho-acid, some derivatives from ellagic acid, nitro 
derivatives of anthraflavone, new naphthaline derivatives, and 
ferrocyanide of tetramcthylammonium). — The independent for- 
mation-law of continued fractions, by M. Gunther. — The deve- 
lopment of the Euler Algorithmus, by M. Klug. — Researches 
on the separation of aqueous vapour in plants, by hi, Eder. 
He first examines the external surfaces of plants as regards 
permeability for aqueous vapour ; then the evaporation through 
leafless branches ; and thirdly, the behaviour, as regards 
evaporation, of those parts of plants that are richer in water. 
He then describes experiments on transpiration of leafy branches 
and rooted plants under various conditions of moisture, light, 
motion of air, &c. — On the action of glycerine on starch at high 
temperatures, by M. Zulkowsky. — On the heat phenomena which 
occur on solution of ammonia in water, and their utilisation in 
employment of this .^alt for cold mixtures, by M. Tollinger. — On 
hypertrophic thickening in the interior of the aorta, by M. Schnopf- 
hagen. — On Malfatti's problem, and the construction and genera- 
lisation by Steiner, by M. Mertens. — OnCinchonin, by M. Weidel. 

■ — On the heat-equilibrium of gases acted on by external forces; on 
the heat-conduction of gases ; and on integration of paitial 
differential equations of the first order, by hi. Boltzmann. — 
Observations (meteorological and magnetic) at Vienna Obser- 
vatory, in July to September. 

Oct. 21. — An experiment towards explaining ten-estrial mag- 
netism, by hi. Benedict. — Involutions oi the chords in cissoids, 
by M. Jahradnik. — Researches on the colouring matters of 
bile, part v., On the action of bromine on bilirubin, by hi. 
Maly. He shows that the molecule of bilirubin is twice as large 
as has hitherto been supposed.-— On the double tangents of curves 
ofthefouilh order with three double points, by M. Durege, — 
Researches on the nature of the salmon {Salmo Schiff'cnnulleri, 
Bloch) found in the lakes of Salzkammergut, Salzburg, and 
Berchtesgaden, by hi. Fitzinger. — On occurrence and biology of 
Laboulbeniaceae, by hi. Peyritsch. 

Oct. 28. — On development of the elements of Crustacea, by 
M. Ht;eber. — Report on a journey in the western part of the 
Balkan and neighbouring regions, by hi. Toula. — On a new 
condensation-product of gallic acid, by M Oser. — On the green 
colouring matter of Bonellia viridis^ by M. Schenk. 

Geological Society, Nov. 16.— The discovery of lake 
dwellings in the peat-bogs near Laibach, by Ch. Deschmann 
These were discovered accidentally on the occasion of a road 
ditch being opened, and •w’ere afterwards systematically explored 
for the Laibach hluseum. The extent of the lake-dwellings 
hitherto uncoveied amounts to about 600 square fathoms. They 
cover an area of about 13 fathoms in breadth, extending parallel 
to the border of the ancient lake. The piles, some thousands in 
number, are rammed into the clay which forms the bottom of 
the peat-bog, their broken ends projecting i or -2 feet above the 
clay. Above the latter lies a deposit 5-6 inches thick, containing 
chiefly the remains of human industry, together with bones of 
various animals. This again is covered by the peat to a thick- 
ness of 5-6 feet. The lake- dwellings near Laibach are of special 
interest on account of the great abundance of bones and harts- 
horn, n'ost of them showing signs of v/orkmanship. The remains 
of stag alone that were found are supposed to belong to 200 
different individuals ; and besides various remains of ox, buffalo, 
hog, wild boar, goat, sheep, bear, badger, beaver, more rarely of 
wolf and lynx, &c., were discovered. — On the volcanoes of the Isle 
of Reunion (Bouibon), by Dr. R. Drasche. The author proved that 
the eruptive action since the first outbursts has proceeded con- 
tinually from west to east The oldest lava streams have an acid 
(stiach} tic) character ; thelater, up to the present day, are basaltic. 
— A fossil land- turtle from the Vienna basin, by G. Haberlandt. 
It was found in the later Tertiary, in a quarry pear Kalksburg, 


and is^ the first land-turtle ever discovered in Austrian Niogene 
deposits, ^ w^hilst sea and river turtles occur frequently therein. 
The fossil was named Trionix prectdms. — M. Zugmaier sh owed 
an Inoceramus found in the Vienna sandstone near K 1 sttmeu- 
burg, a very important discovery in reference to the geo't' 3. of 
the Alps, regarded as forming another proof of the jU'-‘.n..ss of 
the views always maintrined by the Austrian geoIogi>ts that ihe 
sandstone-strata bordering the northern part of the Alps belo’ g 
chiefly to the Cretaceous period. — M. Paul gave a report of 'he 
results obtained by him in the course of last summer concerning 
the Karpathian Sandstone in Silesia, Hungary, and the Buko- 
vina,^that forms a direct continuation of the Alpine Vienna 
Sandstone just mentioned. He is convinced that the so-called 
Ropianka group of these sandstones, which contains the pe- 
troleum, belongs also to the Cretaceous formation.— M. Vacek 
exhibited an interesting fragment of a jaw-bone from a very .«mall 
and probably young Mastodo^i longirosiris, found in the Belvedere 
strata near Vienna. It had ^heen presented to the Geological 
Institution by Lieut. Tihu. 

Wellington, N.Z. 

Philosophical Society, Aug. 7.' — Address by the President, 
— Dr. W. Z. Buffer, C.M.G., gives a narrative of the progress 
of the scientific societies in New Zealand, and the various works 
which have been written on the natural histoiy of the colony, 
and reviews the work done by the Society during the past year, 
as published in vol. vii. of the “Transactions” of the New 
Zealand Institute : — “ From year to year the scientific w’ork of 
the New Zealand Institute has kept pace with the rapid procress 
of the colony, and the last volume of ‘Transactions^ (No, vii.) 
is in every way worthy of its predecessors, both as to bulk and 
quality. On a cursory perusal it is evident that our Society lias 
done its fair share of work during the year, no less than twenty- 
four of the papers selected by the governors as worthy of publica- 
tion having emanated from our members. ■ As most of you are 
aware, our vice-president, Mr. Travers, is one of the most in- 
dustrious of our working members, and the present volume con- 
tains a lengthy contribution from him, entitled ‘Notes on Dr. 
Haasris supposed Pleistocene Glaciation of New Zealand.’ The 
author dissents entirely from the learned doctor’s views, as pro- 
pounded in his report to the Provincial Government of Canter- 
liury in 1S64, and since repeated ; and following up his former 
article on ‘ The Extinct Glaciers of the South Island,’ he has 
now placed before us an able exposition of his own views on 
this subject. Another important paper read before the So- 
ciety during the past year is that by Dr. Hector, on Whales j 
and the excellent plates which accompany it, from photographs 
by Mr. Travers, add much to the interest of the article. It 
contains a full description of Neobaltsna mmginata^ founded on 
a specimen which was captured among a large school of black- 
fish at Stewart’s Island, and forwarded to the Colonial Museum 
by Mr. Charles Traill ; also of the * sulphur-bottom ’ {Physaim 
ausira/is), the skeleton of which is now in the Vt^llington 
Botanic (wardens ; and of that interesting form of zyphoid whale 
known as Btrardins hectori from a specimen cast ashoie in Ljall 
Bay in January last. It is to be hoped that Dr. Hector wdli he 
able to carry out his intention of publishing while in England a 
monograph of the Cetacea inhabiting the Southern seas, for 
which, as he informs me, he has collected and taken home ample 
material. There is probably no other section of Zoology in 
which a contribution of this sort would be more acceptable to 
the sat/an s of Europe, owing to the present neglected state of its 
literature and the confusion of nomenclature in which many of 
the species are involved. There is another article from the same 
pen, on New Zealand Ichthyology, which contains descriptions 
of no less than sixteen new species of fishes, all taken recently 
on our coast, thus proving that this field of investigation is far 
from being exhausted. In the section Botany, the first article is 
a paper read by Mr. Buchanan in November last, on the flower- 
ing plants and ferns of the Chatham Islands, the materials being 
drawn from the collection in the herbarium of the Colonial 
Museum, nearly the whole of which was made by Mr. Heniy 
Travers during his two expeditions to those islands in 1866 ana 
1871. The article throughout bears testimony to Mr. Bucha- 
nan’s usual care and accuracy, and the illustration^ five in 
number, are very beautifully executed. That of the- so-talled 
Chatham Island Lily {Myoioiidium 7 wbiie)y a handsisme plant, 
with large glossy leaves and clusters eff blue which I 

was fortunate enough to discover during a visit the' Chathams 
just twenty years ago, is espet^ly nof^ealfc ' Our late presi- 
dent, Dr. Knight, resuming a ^jec^^^^Mch he has already 
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made several important contributions to science, presents us with a 
valuable paper on New Zealand lichens, and with another con- 
taining descriptions of some new species of Gymnostomum, all 
the carefully drawn illustrations being from the author’s own 
pencil. The papers on chemistry have emanated, as usual, from 
hir. Skey, the analyst to the Geological Survey, the value of 
whose work in this department of science has already been 
brought prominently before you by a former occupant of this 
chair. I will not detain you longer, as there are several papers 
to be read ; but I would just point out that the eminently prac- 
tical treatise by Llr. Lemon, on duplex telegraphy, and the 
suggestive paper by Mr. Mackay, on the hot winds of Canter- 
buiy, show that other subjects have been discussed, and that 
the> attention of our Society has not been confined to any par- 
ticular branch of scientific inquiry ; that, on the contrary, it has 
during the past year kept in view the avowed object of its exist- 
ence, viz. ‘ the development of the physical character of the New 
Zealand group : its natural history, resources, and capabilities.’ ” 
— A paper was read from the Ven. Archdeacon Stock, containing 
remarks upon a large bat that had been seen by him in 1854, 
which he believed to be a new variety. Mr. Kirk stated that he 
had seen a large bat at the Clarence River, but he had been 
unable to distinguish it from Scotophilus iuberculatus. — The 
President read a paper entitled Notes on Gay gone flavin 
’uentrisy The paper contained extracts from “The Birds of 
New Zealand,” and observations in reply to a paper from Mr. 
Justice Gillies, in last year’s volume of Transactions.” — A 
paper entitled ‘ ‘ Remar Ics on Dr. Finsch’s Paper on Ornithology 
in vol. vii. of 'Transactions of the New Zealand Institute,’ ” 
was also read by the President. The paper contained criticisms 
on Dr. Finsch’s views respecting classification, as propounded in 
a paper read before the Otago Institute. A discussion ensued, 
in wnich the author of the paper and Messrs. Kirk and Graham 
took part, on the question, "What constitutes a species?” 
The President contended for the specific value of Apteryx man- 
ielU of the North Island, on the ground that it was readily dis- 
tinguishable from the other bird, and that the variation was 
constant; while Prof. Kirk agreed with Dr. Finscb, who pro- 
poses to call it Aptetyx australis var. mantelli^ considering that 
the bird discovered in the North Island is merely a variety of 
the species in the Apteryx australis — ^the slight difference 

between them being insufficient to warrant their separation. 

Aug. 21. — J. Carruthers, C.E., Engineer-in-chief for the 
Colony, On volcanic action regarded as due to the retardation 
of the earth’s rotation, — Mr. J. C. Crawford, F.G.S., On the 
igneous rocks of Wellington. The paper pointed out in a lucid 
manner the course that past explorations had taken in regard to 
the igneous rocks of this province, and indicated the direction 
that future explorations should take. 


Notwithstanding the great winter cold and the increased 
snowfall, at least far on in the glacial epoch, the heat 
of the summers must have been more than sufficient to thaw 
the annual snowfall at this elevation when its thickness was 
not increased by inflowing glaciers. Another fact indicating the 
existence of a high summer temperature is the comparatively 
small extension of the glacier down the valley of the American 
river. During the height of the glacial epoch the thickness of 
the glacier at the head of the valley must have been 600 or 700 
feet above the level of the pass, and yet the bulk of the moraine 
matter it transported has been deposited as terminal and lateral 
moraines within eight miles of the summit. As the valley in this 
distance has only fallen about 800 feet the melting of the ice 
must have been much more rapid than it would be with our pre- 
sent summer temperature. — Mr. Lowry, of the U.S. Coast 
Survey, read a paper on a modification of what is known as the 
three-point problem in hydrographical surveying, by which a 
position would be determined by means of two points the dis- 
tance of which was knowm, and a point on the shore of undeter- 
mined distance. 


BOOKS AND PAMPHLETS RECEIVED 

BRiTiSH.—The Universe: F- A. Pouchet, M.D. (Blackie). — Time and 
Time Tellers: J. W. Benson (Hardwicke). — Official Guide to the Man- 
chester Aquarium : W. Saville Kent.— Report of the First Annual Conference 
of the Cryptogamic Society of Scotland. — Memorials of Harvey : J. H. 
Aveling, M.D. (Churchill). — Tales and Traditions of the Eskimo ; Dr. Henry 
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California 

Academy of Sciences, Sept, 20. — Dr. Blake made some 
remarks on the old Sierra glacier in the neighbourhood of 
Johnson’s Pass, at the head of the south fork of the American 
river. The pass forms a low gap in the mountains about 7,500 
feet above the sea, and extends about a mile and a half from 
north to south, the summit of the mountain being nearly level 
for that distance. To the east of the pass and 1,000 feet below 
is Lake Valley, fifty miles long from north to south, and twenty 
miles broad in some parts; this valley contains the basin of 
Lake Tahoe, which has a depth of 1,600 feet. The topography 
of the pass is such that no moraine matter would reach the head 
of it until the basin of Lake Valley was filled by ice above the 
level of the pass, or by a glacier 1,000 feet thick, nor during the 
decline of the cold_ would any extensive glacier form there afier 
the level of the ice in Lake Valley had fallen below the level of 
the pass. Such being the case, we have at the head of the 
American valley the results of glacial action during the middle 
of the gladal epoch, or at least during the time the glacier in 
Lake Valley was increasing from a thickness of 1,000 feet to a 
thickness of 1,600 or 1,700, and also whilst it was diminishino- 
from its maximum depth down to the level of the pass. The 
indications are that during this period a very high summer 
temperature must have prevailed, alternating with the greater 
cold of winter. The considerations on which this conclusion is 
founded are, first, the lact that no permanent ice-covering could 
have existed at the head of the pass at the time the Lake 
Valley glacier had already reached a thickness of 1,000 feet, 
.,<^erwise moraine matter could not have been deposited in 
vast moraines now found at the head of the pass. 
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LASLETT’S TIMBER AND TIMBER TREES 

Timber and Thnber Trees, Native a 7 id Fo 7 'eign. By- 
Thomas Laslett, Timber Inspector to the Admiralty, 
Crown 8vo, pp. 352. (London: Macmillan and Co. 

1875.) 

I N all parts of the world where the vegetation partakes 
of an arboreous character, the wood is applied by 
the natives either for building their huts or houses, for 
their canoes or war-vessels, or for various domestic pur- 
poses, according to the extent of civilisation under which 
they live. This universal application of timber dates 
back to the earliest ages, and though the world’s con- 
sumption of wood has been increasing ever since, and 
more especially in modern times, the supplies have never 
yet absolutely failed. Though the trade in timber, pro- 
perly so called, that is forbuildingpurposes as distinguished 
from ornamental woods, is one of immense proportions 
and great value, the more general application of iron at 
the present day for constructive purposes has to some 
extent, no doubt, prevented a dearth in the timber mar- 
ket. Notwithstanding this substitution of iron both in 
shipbuilding and in general mechanical work, no abso- 
lute diminution in the quantities of timber imported into 
this country has been effected. On the contrar}'-, the 
official returns show a gradual increase both in rough 
and in planed or dressed timber, large quantities of which 
now come regularly from Sweden and Norway, from 
Russia, British North America, and other countries. 

There are but few, if any, of our commercial articles, 
whether they be of home or foreign produce, that have a 
wider range of interest or more numerous ramifications 
than the wood and timber supplies. Primarily the subject 
may be divided into two divisions, the first dealing with 
timber as used for constructive purposes, and the second 
with woods as used by the cabinetmaker or for orna- 
mental work j and still another important division is that 
of dye woods. 

When we consider that the value of timber chiefly for 
building purposes imported into this country during the 
year 1874 amounted to over twenty millions sterling, it is 
surprising that so little is generally known or so few 
books have been written on a subject of such great com- 
mercial and general importance. Besides the produce of 
our own forests, composed for the most part of oak, 
larch, fir, ash, beech, &c., the bulk of the w’ood imported 
from Sweden, Norway, Russia, &c., is the produce of 
coniferous trees, the botanical origin of which are for the 
most part known ; but over and above these are numerous 
woods which, though they are and have been articles of 
commerce for many years past, are still quite unknown 
as to their botanical sources. And it is not a little 
remarkable that most of these unknown woods are the 
produce of some part of the South American continent. 
From Brazil and Paraguay, for instance, we are constantly 
receiving samples of finely-marked hard and apparently 
durable woods, but no information ever reaches us of the 
nature of the trees furnishing these woods. If collectors 
would only bear in mind that samples of wood with native 
VoL. XIII. —No. 323 


names only are next to valueless, and would use every 
endeavour to secure and bring home a flowering spe- 
cimen of the tree producing any particular wood, they 
would be helping to develop the resources of the forests, 
besides contributing to the knowledge of the flora of the 
country. But this is a matter which does not concern the 
importer so long as the necessary supplies are forth- 
coming and remunerative prices can be realised \ and it 
is by the agents or exporters alone at the port of ship- 
ment that this information can be obtained, consequently 
our knowledge of the sources of the ornamental hard 
woods of commerce remains pretty much as it did ten or 
even twenty years ago. It is true that at the several 
International Exhibitions, notably those of 1851 and 
1862, some remarkably fine collections of woods were 
exhibited, but only in comparatively few cases were really 
trustworthy catalogues prepared. Even the British 
Guiana collections, which were remarkable for the size 
of the specimens and the care exercised in their selec- 
tion, were wofully deficient in scientific nomenclature, and 
remain so to the present time, simply on account of the 
absence of flowering specimens, which should have been 
collected at the time of cutting the timber. 

It is no doubt in consequence of these obstacles and 
the scant material at command that no one has hitherto 
been tempted to take up our timber and wood supplies as a 
special subject. Many are the collections that have been 
formed of British and foreign woods, but they have never 
found a champion in the same way that drugs did in the late 
Daniel Hanbury, who grudged neither time, trouble, nor 
expense in seeking authentic information in his favourite 
pursuit. The most complete lists of woods perhaps ever 
published are those contained in the Jury Reports of the 
Great Exhibition of 1851, where, besides notes on the 
qualities of the woods and their uses, their weights per 
cubic foot and their specific gravities are in some cases 
given. In 1852 a useful “ Descriptive Catalogue of the 
Woods commonly employed in this country for the Me- 
chanical and Ornamental Arts ” was published by Charles 
Holtzapffel, but this book is of course now out of date, 
and nothing of any importance has since appeared beyond 
a few occasional lists and papers scattered about in diffe- 
rent journals. 

It was therefore with some satisfaction that we took 
up the book whose title stands at the head of this notice, 
with the hope that we should find it a trustworthy hand- 
book of woods in general. It required, however, but a 
slight glance to show us that it was devoted almost exclu- 
sively to the consideration of timber for building or car- 
pentry work, to the exclusion of ornamental woods. 
This we regret the more as the timber and hard wood 
trades, though distinct in themselves, are nevertheless 
closely allied subjects, and treated together with proper 
care and attention, would form a most valuable work. , 

Taking the book as it is, we find that a large pofQdn of 
the early part is devoted to the question of the foiftriSfiOii 
and structure of wood, matters which we think unneces- 
sary in a work of this description, occupying ^a'ce which 
might be much more advantageously used^^ A chapter is 
also given on the computation of the' ^e's of trees and 
their rate of growth. After referriiig to the computed 
ages of well-known large tfees, by which it has been esti- 
mated amongst Gathers that the oak attains to an age of 
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810 to 1,500 years, the yew from 1,214 to 2,820, and the 
Baobab {Adansonia digiiatd) to 5, coo years, the author 
points out that these figures have been based upon the 
general assumption of each concentric ring of wood being 
the gi'owth of one year. Speaking of his own experience, he 
says : — I have carefully examined and counted the annual 
layers of a great many specimens — taking generally the 
average of the trees — with the view to show the common and 
comparative rates of growth, and have tabulated them to 
afford an opportunity of noticing any variations there 
may have been in the time required to form the wood in 
each of the several given diameters of 6, 12, 18 inches,” 
&c. In these^ tables it is shown that in fifteen specimens 
of oak, the diameter of whose stems were in all cases 
6 inches, the number of rings ranged from 12 to 49 ; in 
the same number of sections measuring 12 inches dia- 
meter they ranged from 19 to 105, and in those of 18 
inches diameter from 24 to 160. In sections 'of Green- 
heart {Nectandra Rodzcei) of 6, 12, and 18 inches diameter, 
the concentric rings were respectively 37, 60, and 83, 
while in Mexican mahogany of the same dimensions the 
result showed the number of rings at 17, 30, and 44. In 
most cases from six to ten sections were examined, and 
the average so obtained. 

in the matter of ordinary timber the information given 
is varied and tolerably complete, and the opinions of the 
author as regards strength, durability, and value for prac- 
tical purposes may, of course, be taken as the opinion of 
one having experience and authority to speak on such 
matters. Moreover, the tables showing the breaking 
weights of the different woods and their specific gravities 
are the results of actual experiments. It is much to be 
regretted that in a work of this kind, which has not been 
produced without some care, more attention has not been 
given to scientific accuracy, not only in tracing out the 
sources of the -woods mentioned, but also in bringing 
what botanical nomenclature has been attempted down 
to modem times. Thus, for instance, the “Magaran 
duba” of Brazil (p. 182) might have been accredited as 
being a species of Mimusops^ the ‘‘ Cedro,” on the follow- 
ing page, not as a species of “ Cedar ” but of Cedrela 
{Cedreia odorata probably), and the “ Vinhatico'” (p. 186) 
probably Persea indica. Again, with regard to African 
oak or teak, it is stated to be “ probably the Swietenia 
senegalensh or .S’. Kkaya^^ but it is well known that the 
durable timber commonly known under the above names 
is produced by Oldfieldia africana, a Euphorbiaceous 
tree. The Cuban Sabicu wood, likewise, of which the 
stairs the great Exhibition building in Hyde Park in 
1851 were constructed, and which, we believe, are still in 
use at Sydenham — such is the durability of the wood — ^is 
described as being produced by Acacia Jor7nosa^ but it is 
under Lysiloma sabicu that any description of this wood 
is to be found in works of a botanical character. 

It is not with the view of depreciating the value of the 
book that we point out these errors. In a new edition, 
with the aid of a botanist and a determination to extend 
the scope of the work so as to include all woods known 
ia commerce, the value of the book might be considerably 
,'^^ced. As it is, however, besides the technical details 
numerous interesting facts distributed through 
its p^s,. many of which are new to^us. 

John R. Jackson 


RECENT FRENCH EXPERIMENTAL 
PHYSIOLOGY^ 

Pliysiologie Experimetitale. Travaux du Laboratoire de 
M. Marey. (Paris : G. Masson, 1876.) 

T he second of the memoirs in the work before us, by 
M. Marey, contains the description of a new 
schema, or dynamical model of the circulatory system, 
which from the ingenuity of its constmction calls for 
special notice. 

M. Marey, not satisfied with the original attempt of 
Weber to reproduce the phenomena of the circulation in 
a system of elastic tubes, nor with his own earlier efforts 
in the same direction, was led to the construction of the 
one to be noticed immediately. He tells us that all pre- 
vious models were correct enough in imitating certain 
special points in the vascular circulation, but these were 
at the expense of, and to the total neglect of, others. The 
perfect reproduction of each phase is the end he has had 
in view in the construction of the new apparatus. 

It can be proved without doubt that the heart takes a 
longer time to relax than to contract ; the systolic curve, 
when represented graphically, is therefore more abrupt 
than the diastolic. To represent this on paper mechani- 
cally, the easiest method is by the employment of a cam 
or eccentric, which, as it turns, lifts a lever resting upon 
it and following the variation in its eccentricity. 

In Fig. I the wdnch handle turns an axle on which 
two cams are fixed, the whole being connected with the 
two sleady-arms and the immovable upright board on 
the left-hand side, A flywheel tends to render the rota- 
tion of the axle uniform. The irregularly-shaped eccen- 
trics (c.v. and c.o.), the fonn of which will be explained 
further on, each move one of the smaller boards to the 
right of the figure, because these are pressed towards 
the left by the elastic spring F, and the dilatation of the 
cavities of [the artificial heart (v and o), whilst they 
are being refilled. They transmit their movements 
through the intervention of the fixed pulleys attached to 
the boards, which latter again act on the artificial heart 
by the strain they exercise upon the cords s.o. and S.v. 
The action of the auricle being intermittent, the machine 
is so arranged that the cord S.O. is lax (as in the figure) 
during the time that it is at perfect rest. The ventricle 
never being in a state of true repose, but always in a 
state of contraction or expansion, it does not require the 
extra apparatus, 

; The artificial heart is constructed with caoutchouc cavi- 
ties, supplied with valves to represent those in the human 
circulation. The auricle is covered with netting, to which 
four parallel cords, running through holes in the big 
board, are attached. The cords are fixed on a square 
piece of wood, which is kept in position by a spiral spring, 
and in connection with the moving board by the thread 
S.O. The ventricle has over it a case (white in the figure) 
to the edges of which cords are fixed, which are attached 
at their other ends to a board, which is put into commu- 
nication with the moving board by means of the hooks 
and elastic rings (f), and the cord S.v. It is evident that 
any strain on the cords S.v. or s.o. will compress the 
auricle (o) and the ventricle (v) against the main board 
to which they are attached, and so produce a systole of 

* Continued jErom p, 146, 
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these viscera. A magnified view of this artificial heart, lines, or ordinates. Talcing a small board he draws on it 
into the cavities of which recording “ ampoules ” have a circle, from the centre of which radiate twenty equi- 
been introduced, is given in Fig. 2. distant lines, of which, when one has been measured off 

As to the construction of the cams, M. Marey draws a so as to equal in length the first ordinate of the cardiac 
curve to represent the systole and diastole of the ventricle horizontal curve, the others are made to correspond with 
of the actual heart, figuring it as a simple rise followed the second, third, &:c. On uniting by a line the extre- 
by a less abrupt fall. He divides the linear horizontal mities of these rays, a closed curve is the result, which 
projection of this by twenty equidistant points, from must form the edge of the cam c.v. The cam C.O. is 
which he projects the same number of parallel vertical constructed in a similar manner from the auricular trace. 



Fig. I. 

When the cams are placed on the axle of the machine 
in such a position that its rotation in one direction at a 
certain speed produces a compression (or systolic move- 
ment) by the auricular one at the interval of time before 
that of the ventricular which elapses between the systoles 
of the living auricles and ventricles, then the actual 
cardiac revolution is correctly imitated both in this 
particular and in the relative duration of the systoles 
themselves. 

To verify the accuracy of the arrangements in the 


above-described schema^ traces have been taken from it 
similar to those from the auricles, ventricles, and arterieS' 
of the horse. Fig. 2 illustrates the actual position, in tte 
artificial heart, in which the elastic ampoules (sacs' lilled' 
with air) which transmit its movements to recording levers 
(Fig. 3) were placed \ and Fig. 4 is a simultaneous tracing 
from the four, the fourth being that of the motepn of the 
heart-wall at E. The top curve is that, the auricle ; 
the next is from the ventricle \ an!d t|ie third from the 
aorta. 
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In Figs, r and 2 the proximal vessels alone are repre* he can reproduce all the phenomena of the cardiac circu- 
sented to save confusion. ' lation ; at the same time that vrith it he can master all 

M. Marey claims for this his new schema that with it the theories with reference to the significance of the most 



important elements of the pulsauon of the heart. In this race-portraits. Gatlin’s American Indians (particularly 
we think he is too sanguine ; for there are fundamental the large copies) and BurchelFs Hottentots and Bushmen, 
elements of the cardiac circulation which it is quite unable were among those of real value. But most engravings of 
to indicate even the existence of b means of it. One of race-tvpes to be found in books were worthless, either 



wanting the special characters of the race, 
absurdly caricaturing them. Now-a-days, 
little ethnological value is attached to any 
but photographic portraits, and the skill of 
the collector lies in choosing the right indi- 
viduals as representatives of their nations. 
Thus the great Anihropolo^isch- Eihnolo- 
^isclies Album of Carl Dammann of Ham- 
burg, completed some months go, is one of 
the most important contributions ever made 
to the science of man. Consisting of fifty 
plates, portfolio size, with ten to twenty pho- 
tographs on each plate, it goes far toward an 
adequate representation of man in all his 


the most important of these is the fact that the relative . 
length of the systole and diastole varies with the rapidity 
of the pulse, a most important point not at present suffi- 
ciently laid stress on. Another is the active diastole of 
the ventricle, which immediately follows the closure of 
-'the aortic valve. These and other minor' considerations 
ail go to prove that, though the new schema of the circu- 
~ ' lation is a great improvement upon all others yet intro- 
duced, nevertheless the exact representation of acts so 
complicated as the systole of muscular cavities cannot 
yet be imitated by the employment of the unaided 
mechanical powers. 

DAM MANNAS RACE-PHOTOGRAPHS 
'i . Ethnological Photographic Gallery of the Various Races 
of MdtL By C. and F. W. Dammann. (London: 
and Co.) 

science of anthropology owes not a little to the 
i a&ft of photography- It is true that in previous 
times some few artists took the trouble to dr.rw careful 


varieties. A copy may be seen at the Anthropological 
Institute, but its cumbrousness and cost (i8/.) are beyond 
the limits of most private libraries. It is therefore satis- 
factory that the publishers have now brought out a smaller 
educational atlas, price 3/. ^s., containing from 150 to 200 
portraits, in a binding suitable for a drawing-room book. 
We wish it all success, for it will make new anthropologists 
wherever it goes. 

The plan on which the portraits are arranged is mainly 
geographical, exact race-division being from the nature 
of the case impracticable. Indeed one of the effects of 
both the large and small albums will be in a negative 
direction . They will do more than any quantity of written 
criticism to check the rash generalisation as to race so 
common in ethnological systems, and they will do this by 
impressing on the minds of students ^the real intricate 
blending of mankind from variety to variety. It is not 
j impossible that some day the time may come for scienti- 
I fic^ly calculating the constitution of a race, on Q^uetelet^s 
I principle of a central type with gradually decreasing 
variants. But that time has not come yet, and the most 
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that can at present be done to define a race-type is 
vaguely to make out some of its dominant features. A 
good example may here be seen in Plate I., which is 
headed “ Germanic Types ” though not consisting en- 
tirely of them. The last portrait is of a Welsh market 
girl, and just above her is Livingstone, who as we know 
was from the Gaelic Island of Ulva. If there is such a 
thing as a Keltic type, these two portraits show it ; they 
might very well have been father and daughter. The 
contrast of the dark, near-eyed, compact-featured Welsh , 
girl with the fair North German peasant woman next her 
is excellent, and the Bavarian lady next again shows the 
difference as well as possible between South and North 
German, 

It is needless to enumerate the peoples of each district 
of the globe who have contributed their cartes-de-visite 
to this album, but a few remarks on incidental points 
occur as one turns over the plates. A young newly-married 
couple from China suggest an answer to the question, At 
what age may ethnological portraits best be taken? No 
doubt it should be somewhere about twenty years old, 
more or less, when the physical type has become deve- 
loped, but the influence of thought, occupation, and cir- 
cumstances have not yet masked the lines of race. In 
these plates, the elderly Chinese broker and the Japanese 
gentleman aged sixty-four, are in expression curiously 
like what Europeans of the same age and occupations 
might be. Yet when they were young, the faces of these 
Orientals probably bore no such apparent European like- 
ness. What an ethnologist wants is not the cast of edu- 
cation and experience, but the mere national face, and 
this must be taken young. Again, for contrast between 
purity and mixture of nations, it is interesting to compai*e 
Plate XI L, containing Siberian tribes of comparatively uni- 
form type, with the heterogeneous figures in the next plate 
from Morocco and Algeria. The gradual blending of 
races, of which mention has been already made, may be 
well studied in Plates VIII. to XL, which bring into view 
better than it ever has been shown before, how the Malay 
peculiarities are to be traced into the Chinese and Japa- 
nese types. Lastly it may be remarked that the often- 
repeated ethnological theory deriving the natives of 
America from Eastern Asia, will receive but little support 
from a comparison of the portraits here given from 
Siberia, Japan, and China on the one hand, and North 
America on the other. 

By way of fault-finding, it may he added that the short 
letterpress at the foot of the plates wants revision. 

Edward B. Tylor 


OUR BOOK SHELF 

The Eastern Seas : he/nsf a Narrative of the Voyage of 
HM.S, Dwaff^^ in China ^ fafan, and Formosa. 
With a Description of the Coast of Russian Tartary 
and Eastern Siberia, from the Corea to the River Amur. 
By Capt. B. W. Bax, R.N. With map and illustrations. 
(London : John Murray, 1875.) 

Capt. Bax spent three years, 1871-4, cruising about in 
the waters on the east of Asia, and has written a pleasant 
gossipy account of what he saw. He went over ground 
that has been often traversed, and has not much that is 
new to tell. Many details, especially historical, ate 
confessedly borrowed from well-known authorities, so 
that the workj is to some extent a compilation. An 
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unnecessarily large amount of space is devoted to ac- 
counts of various wrecks that occurred on the coasts 
near where- the Dv^arf happened to be cruising, and 
many incidents of trifling importance are narrated, adding 
considerably to the size but not to the value of the book. 
Probably the most valuabJe part of the work is that 
wherein the author’s visits to Formosa and to the Russian 
coasts are_ described. Capt. Bax had some favourable 
opportunities of becoming acquainted with the Formo- 
sans, both civilised and wild, and gives some interesting 
details as to their appearance, manner of life, and customs ; 
his second chapter is a history of the island from its dis- 
covery by the Chinese. There is a good map of the 
island, and it would have added to the value of the work 
had there been a map of the whole region with which the 
book is concerned. In his narrative of the voyage of the 
Dwarf along the coast of Asiatic Russia, some interest- 
ing facts are given as to the present condition of the Rus- 
sian possessions in that quarter as far north as Nikolevsk. 
Capt. Bax also made an ascent of Fusiyama, in Japan, of 
which he gives a pleasant account. Altogether, although 
the work adds very little to our knowledge of either 
China, Japan, or Asiatic Russia, it contains a good deal of 
interesting reading. 

Commodoi'c J. G. Goodenough. A Brief Memoir. By- 
Clements R. Markham, C.B. (London and Ports- 
mouth : Griffin and Co.) 

This is a modest and well-written narrative of the life of 
a man whose premature death is a distinct loss to the 
British navy and to geographical science. Every naval 
officer should read it, and indeed all who wish to be 
inspired by the record of a noble life. The unfortunate 
circumstances connected with the death of Goodenough 
must be fresh in the memory of our readers. He un- 
doubtedly was a martyr to what he conceived to be his 
duty ; he fell in the attempt to conciliate the savages of 
Santa Cruz Island, and to assure them of the good inten- 
tions of England towards them. Had he been spared he 
would no doubt have done much good in this direction, 
as well as added to our knowledge of the Pacific Islands. 
Commodore Goodenough had high ideas of the scientific 
and other qualifications which are necessary to make an 
efficient naval officer, and took every opportunity to 
advocate these ideas. He himself was a man of varied 
attainments, and was a student up to the last. He took 
a warm interest in geographical science, and was for long 
an earnest advocate for a new Arctic expedition. Com- 
mander Markham and several other officers on board the 
Alert and Discovery had the advantage of serving under 
Goodenough ; while Mr. C. R. Markham was himself his 
shipmate at an early part of his career. A good portrait 
is prefixed to the narrative. 


LETTERS TO THE EDITOR 

[ Tke Editor does not hold himself res^onsihle for opinions expressed 
by his co7'respondents. Neither can he undertake to return^ 
or to correspond with ike writers of ryected manuscripts. 
No notice is taken of anonymous communications.^ 

Sir Thomas Millington and the Sexuality of Plants 

I THOUGHT it was sujfficiently obvious that Sir Thomas Mil* 
lington’s claims to be regarded as the discoverer of the function 
of the stamens in what are called hermaphrodite flowers was 
based upon what is stated by Grew. Tliat I confess has always- 
appeared to me conclusive upon the matter. I am not aware that 
Sir Thomas Millington ever published anything in his oism'iiiaiiife 
upon the subject. ; ■ 

With regard to Grew’s book, I think Mr. Bennett is still 
under some misapprehension, which I trust he -will allow me to 
point out to him. In Nature (vol. xiii. p. S6) ^ speaks of a 
first edition of 1671, and also of an edition of In Nature 

(vol. xiii. p. 166), he appears to identify the;;first of these with 
Grew’s Treatise, “The Anatomy of’ Begun, with a 
general account of vegetation fouDSjted- thereupon,” published in 
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1672. In 1682, lie says tliat Grew published an enlarged edition 
of this smaller work under the samg title. But this is not really 
the state of the case. The title of the large book is “ The Ana- 
tomy of Plants, with an Idea of a Philosophical History of 
Plants.” The volume has Sir Christopher Wren’s imprimaiuTy 
which runs as follows 

“At a meeting of the Royal Society, Feb. 22, i68-|, Dr. 
Grew having read several Lectures of the Anatomy of Plants, 
some whereof have been already printed at divers times, and 
some are not printed ; with several other Lectures of their 
Colours, Odours, Tasts ; as also of the Solution of .Sh/i?^in Water; 
and of Mixture; all of them to the satisfaction of the said 
Society : It is therefore Ordered, That He be desired, to cause 
them to printed (jzV) together in one Volume. 

“CHR. WREN, P,R.S.” 

The “Anatomy of Plants Begun ” is simply reprinted in this 
volume. “The Anatomy of Leaves, Flowers, Fruits, and 
Seeds” is, however, printed for the first time. In the second 
part of this, called “ The Anatomy of Flowers prosecuted with 
the bare eye and with the microscope,” which was read before 
the Royal Society, Nov. 9, 1676, is contained Grew’s discussion 
of the function of the parts of the flower in which the statement 
about Millington occurs.. 

Grew’s “ Anatomy of Plants ” can no more be described as a 
second edition of the “ Anatomy of Plants Begun ” than Prof. 
Huxley’s “Lay Sermons” can collectively be described as a second 
edition of any one essay republished in that volume. 

The object of the quotation from Sprengel was to show what 
was his opinion of the claims of Camerarius to be considered 
the discoverer of sexuality in plants. As Mr. Bennett (vol. xiii. 
p, 166) makes a point ot nottdng being cited from Sprengel as 
regards Millington; here is what Sprengel says on that head. 
Speaking Grew : — 

“ Summam vero meruit et ser^ posteritatis gratitudinem, quod 
primus sexuum differentiam in partibus vel foecimdantibus vel 
foecundandis non invenerit, sed tafnen defenderit ac evulgaverit. 
- Ipse verecunde satis et candide Thomam Millington ium, Savi- 
lianum professorem Oxonii nominat, qui sibi dixerit, apparatum 
eum seminiformem (the anthers) vices partium mascularum pro- 
babiliter gerere” (“ Hist, rei Herb.,” ii. 14). 

Next as to Cameraiius and Ray, Mr. Bennett says that the 
observations of the first antedated those of the second by two 
years. On Mr. Bennett’s own showing the date of Camerarius’s 
tract is 1694 (Nature, vol. xiii. p. 86). The date of the first 
volume of Ra3^s “ Historia,” in which he alludes to the subject, 
is 1686. 

As to Theophrastus it is well known that classical writers on 
natural history were aware that the unisexual flowers of the date 
required the ‘ * pul vis maris, ” or pollen, to enable them to set 
their fruit. But I am not aware that tiU the time of Grew and 
Millington the fact that the vast majority of plants contain 
' stamens and ovaries, ue., both male and female organs, had ever 
been ascertained. What these persons did for the first time was 
to pomt out the function of the essential organs of the flower. 

Mr. Bennett, instead of taking his facts secondhand firom Prof. 
Sachs’s no doubt excellent “ Geschichte,” ought to have looked 
into the authorities himself. He would then avoid the error of 
quoting non-existent editions and of drawing conclusions which 
would be inexpugnable if they were not based on erroneous 
dates. A. B. C. 


Article “Birds” in “Encyclopaedia Britannica” 

In that portion of the article “Birds,” which I have lately 
■, wxitteii for the “ Encycloptedia Britannica,” I said (page 729, 
column 2) that Odontopteryx had “jaws armed with true teeth,” 
and in respect resembled Ichthyornis, The mistake has 
just been pointed out to me^ and I shall be ^eatly obliged by 
being allowed to correct it, as far as is possible, in Nature. 
The sentence should run thus: “jaws armed with tooth-hke 
processes, and in this respect differing from Professor Marsh’s 
IchdhyornisP ALFRED Newton 

Athenseum Club, Jan. 3 


Fertilisation in the Basidiomycetes 

\ In your review of Dr. Pringsheim’s “ Jahibiicher ” (Nature, 
^ xhi. p. 156) you refer to Dr. Max Reess’ paper on the Ferti- 
the Basidiomycetes ; this paper you compare with the 
i-' obtained by Van Tieghem, Dr. Eidam, and my- 


self, and you say that the observations of thej three former all 
tend in one direction, which fact should lead botanists to look 
with very great caution on my results, which are somewhat 
different 

As I am tolerably well acquainted with the three papers first 
mentioned, perhaps you will kindly allow me to point out that 
Dr. Reess’ carpogonium, and the carpogonium of Dr. Eidam, 
are very different bodies, and that the latter author, in the 
“Botanische Zeitung,” even puts a note of interrogation before 
his own interpretation of the body he figures as a possible carpo- 
gonium. 

The spermatozoids as described and illustrated by me in the 
Gardenerd Chro 7 ticle for Oct. 1 6 and 23 last, are not essentially 
different from Dr. Eidam’s spermatia ; they agree in size, but I 
maintain that the threads which bear these male bodies come direct 
from the cystidia, and not from the basidia, and that they are at 
first spherical. In Dr. Eidam’s excellent plate there are sixteen 
germinating spores shown which do not produce spermatia, and 
in each instance the spores are shown as ruptured. Three other 
spores are shown as producing spermatia ; now these latter spores 
are engraved to twice the size of the former, and all three are 
unrupttired. The explanation simply is that the latter threads 
have not come from the spores at all, but from a cystidium — the 
spores engraved have not germinated, and have merely been 
washed against the spermatia-bearing threads. 

As for the species experimented upon abroad (except Van 
Tieghem’s plant), one is rare, and. the other not British ; the 
plants I have been working upon are common everywhere. 

In the January number of the Popular Science Review will 
be found an illustrated paper of mine on the “ Reproduction|of 
Agaricus lacrymabundzesP In this essay will be found not only 
some new facts as to the reproduction process in the Basidio- 
mycetes, but a resumi of the views now generally held on this 
subject. 

Worthington G. Smith 


The Late Eclipse 

I FIND in Nature, vol. xiii. p. 86, a letter from Dr. 
Schuster, commenting on some remarks made by me last April 
respecting the photographic results of the late eclipse. He 
appears to consider that these remarks related to him personally, 
which certainly was not my intention. He speaks further of a 
mathematical solution promised by me, for which he has * ‘ had 
to wait already a considerable time.” I remember nothing of 
such a promise, nor can I conceive how I could have promised, 
instead of giving at once, the solution of so simple a matter. 
Dr. Schuster proves very readily that the spectrum of the corona 
can be photographed in one minute ; but I am not aware that 
anyone has questioned the fact. What I questioned myself was 
whether the spectral images of the corona can be so photo- 
graphed that the true extension of the corresponding coronal 
envelopes can be shown. To quote my own words (“ Science 
Byways,” p. 168) : “The whole light” [of the corona] “acting 
at once to form a photograph does not show the full exte?isio7i 
of the corona, the outskirts simply losing themselves through 
excessive faintness. . . , How, then, can a minute portion of 
that light produce any photographic trace ” [of the outskirisi ? 
“ How much less can this minute portion show the whole exten- 
sion oi the green solar envelope ? ” It was the hppe that this 
might be effected which I described as malhematicaily unsound. 

I am so busy that I cannot enter farther into this matter. 
But in any case the only justification of controversy respecting it 
would be the hope that some purpose useful to science might be 
subserved. This seems unlikely. Kichd. A. Proctor 

New York, Dec. 16, 1875 


Blowpipe Analysis 

Thanking you sincerely for the very well written and not alto- 
gether uncandid (if rather severe) review of my lately publidied 
work on this subject (Nature, vol. xiii. p. 164), against any part 
of which I would not at present presume to appeal, I would ask 
for a corner of your valuable space to explain, with regard to 
“the production of a precipitate” ol sodium sulphide by the 
addition of a drop of water to a fused mass of soda with a sul- 
jjhide on aluminium plate, that the term “precipitate” iindoubt- 
^y used by me (as the reviewer says so) is obviously a “slip of 
the pen,” for there can be no room to pi'ecipitate anything in a 
drop of water firom a fused mass on aluminium plate. 
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What I must have meant to say is, that the sodium sulphide 
appears like a precipitate, i.e. as a powder, in the partly 
dissolved mass. The reason of its appearing to be black on 
aluminium, and not, as it ought orthodoxically to be, brown, I 
cannot tell, as the metal is not attacked. Perhaps my reviewer 
can ? I only say that it is so. 

May I take this opportunity of soliciting you to afford, if 
possible, a little more space in your valuable journal, to the 
admittedly neglected subject (in England) of blowpipe analysis ? 
It is, I can assure any of our chemists who have not much em- 
ployed it, a most fascmating^ study, which will amply repay any 
leisure time expended upon it. W. A. Ross 


Meteor in the Daytime 

Dec. 22, about 2 p.m., as our servants were sitting at dinner 
by the kitchen window, two of them were startled by the sudden 
appearance of a b rilliant meteor descending in the E. with a 
little inclination to the N. It was not as large as the moon, but 
much larger than Mars or Saturn, white, and like lightning, with 
a very quick course, leaving a train as broad as itself, and pre- 
serving its full size till it was lost behind the top of an oak tree 
at a little distance, whose branches, though leafless, seem to have 
concealed it from view. The next day I found by means of a 
compass and a joined ruler, that its azimuth was E. by N., its 
inclination towards N. about 10°, the upper window frame, 
where it probably came into sight, 48°, and the top of the tree 
21® above the horizon. I have not, as yet, heard of any other 
observation of this remarkable meteor. The position of Hard- 
wick Vicarage, where it was seen, according to the Ordnance 
Map, is Long. W. 3° 4' 23", Lat. N. 52® 5" 20". 

T. W. Webb 


Protective Resemblance in the 'Sloths 

As “mimicry’’ and “ protective resemblance ” have chiefly 
been noticed among insects and the lowest of vertebrated animals, 
the following observation regarding the three-toed sloth, made 
at the beginning of this century, and therefore much in advance 
of the period at which attention had been directed to this subject, 
is, in these days, not 'without interest. It is taken from a work 
not frequently met with, namely, Baron Albert von Sack’s 
“Narrative of a Voyage to Surinam” (London, 1810). In 
chap. xvi. at p. 170, he says : — “ The colour and even the shape 
of the hair are much in appearance like withered moss, and serve 
to hide the animal in the trees, but particularly when it gets that 
orange- coloured spot between the shoulders, and lies close to the 
tree ; it looks then exactly like a piece of branch where the rest 
has been broken off, by which the hunters are often deceived.” 
The colour of the hair of the body is thus distributed in Arcto- 
pithecits castaneiceps, A. griseics, and A.Jlaccictus (“ Notes on the 
Species of Bradypodidre in the British Museum,” by the late 
Dr. J. E. Gray. Proc. ZooL Soc., 1871, p. 428, Plates xxxv.- 
xxxvii.). 

Brants, in his “Dissertatio Zoologica Inauguralls de Tardi- 
gradis ” (Lugdun. Batav., 1828), p. 28, says of the sloths : — “At 
pro-vida natura, cum animanti negaverit arma et tela, velleri cum 
colorem tribuit, quo subducatur oculis ferarum et adversariorum 
fere eadem ratione, ac Pallas retulit de Pteromye z-olantcP The 
passage to which reference is made is in the ‘ ‘ N o vse species quadru- 
pedum e glirium ordine,” p. 357 : — “ Dum vero iiiBetuletis prae- 
sertim vitam agunt, sapienter a natura perspectum est, ut omni 
tempore anni exalbido canescentem colorem velleris servent, quo 
cortici betularum ita hunt similes, ut scandentes vix, imo sub 
diluculum, quo tempore praesertim excurrunt, plane non conspici 
eminus possint, coque ab avibus rapacibus nocturnis securiores 
sunt.” Reference is also made to Prince Maximilian of Nieu- 
wied’s “ Beitriige zur Naturgeschichte von Brasilien,” tome ii. 
s. 480. J. C. Galton 

Dec. 29, 1875 


Coffee in Dominica 

In Nature (vol. xiii. p. 38, and under the head of “ Coffee 
in Dominica ’'), it is stated fiiat the falling off in the cultivation of 
the coffee plant, in a soil and climate which experience showed 
was eminently suited to it in every respect, was due to the exten- 
sive destruction of the plants by what was there known as the 
coffee blight.” The foregoing statement requires this qualifi- 
•cation, that after the appearance of the coffee blight, and 
when the coffee crop was gradually decreasing in quantity, the 


old coffee planters made no attempts to check the ravages of the 
destroying insect, but, in many instances, cut down the valuable 
trees, planted the sugar-cane, and converted their coffee-works 
into sugar-works. I could mention the names of several estates 
where what I have described was done. I think it right also to 
add that in some portions of Dominica, where the coffee-trees 
were simply abandoned, they now stand,' and, considering their 
age and the neglect to which they have been exposed, they bear 
fairly well. ^During the last two years, and since the disastrous 
fall in the price of cane sugar, 1 have been endeavouring to re- 
introduce here the coffee cultivation, and, on the Tabery estate, 
12,000 young trees of my own planting are doing well. You 
'will confer a great and lasting benefit upon this beautiful but 
neglected and almost unknown island by calling attention to its 
capabilities as a coffee-producing country. 

Edmund Watt 

South Chiltem, Dominica, Dec. ii, 1S75 


The Law of Storms 

I HAVE to thank you for publishing, in Nature of Dec. 2, 
i 875> J^y letter in reply to M. Faye’s theory of cyclone.'?, and I 
have now to submit some remarks on his theoiy of waterspouts. 

I understand him to maintain that the dark part of the water- 
spout, which we see, contains a core of transparent air, which is 
descending at the centre of a vortex, and that the dark visible 
external part is a cloud formed by an ascending counter-current 
All this is unproved, and I think baseless. No dynamical 
reason can be assigned why there should be a do wnward current 
at the centre of the vortex. If the waterspout is formed in a 
vortex, which I think probable, though I am not certain of it, 
the vortical motion will produce not a downv.vard b'ut an up- 
ward current at its centre, in consequence of the diminution of 
barometric pressure, due to the air being thrown to the circum- 
ference by the centrifugal force. We see such upward currents 
formed in the little dust-whirlwinds that form themselves over 
streets and roads in windy weather. 

Further, if M. Faye’s theory were true, and if the waterspout 
were transparent at the centre, it could not be so v/ell defined 
and solid as it usually is, nor could it be formed so rapidly. 

The tnie theory of waterspouts is expounded in Espy’s “ Philo- 
sophy of Storms,” a work which, notwithstanding its great error 
of denying the rotation of cyclones, made an era in meteorology, 
and, so far as I am aware, is not yet superseded. 

When vapour is condensed into water, forming cloud, the 
latent heat of the vapour is liberated and expands the air. A 
simple calculation shows that, after deducting the destroyed 
volume of the condensed vapour, the increased volume of the air 
due to tills expansion is between four and five times as great as 
the volume of the vapour before condensation. If, then, the air 
is nearly saturated with moisture, and the temperature in a state 
of convective equilibrium for dry air (that is to say, when the 
difference between the temperatures of any two strata is that due 
to the difference of their pressures), and condensation begins in 
any column of air, the eifect of liberating this heat will be to 
make the air of that column warmer and lighter than the air at 
corresponding heights in the surrounding columns. What fol- 
lows is from Espy’s work, page 44 : — 

“It begins, by its diminished specific gravity, to rise, and 
then, if ail circumstances are favourable, the cloud will inerdase 
as it ascends, and finally become of so great perpendicular 
depth, that by its less specific gravity the air below it, in conse- 
quence of diminished pressure, will so expand and cool by ex- 
pansion, as to condense the vapour in it ; and this process may 
go on so rapidly that the visible cone may appear to descend 
to the surface of the sea or earth from the place where it 
first appears, in about one or two seconds. The terms here em- 
ployed must not be understood to mean that the cloud actually 
descends ; it appears to the spectator to descend, but this is an 
optical deception, arising from new portions ot invisible vapour^; 
constantly becoming condensed, while ail the time the individiili > 
panicles are in rapid motion upwards.” ? 

To this I will add as very probable, if not quite certaia, that' 
the rarefaction thus caused at the -waterspout will produce an 
inflow of air from all sides, and this will produce a vortex at the 
centre ; this again, by its centrifugal forc^ -wiH &cre^e the 
rarefaction, and thus will intensify the effect.. ..But ^ the com- 
mencement of the waterspout is in the way ^^iribed by Espy 
in the above extract Murphy 

Old Forge, Dunmurry^ Co» AntriEh/Dtc. 12, 1875 
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While writing upon occultations, a word may be said of 
the close approach of the planet Jupiter to the star 
Scorpii, on the morning of February 28, which is entered 
as a possible occultation in the American Ephemeris. 
^ Scorpii is a double star, the components being of 2 and 
6^ magnitudes, distance about 13", or according to the 
“Melbourne General Catalogue ” of 1870, the smaller star 
follows in R.A. o’4os., and is north of the brighter 

one. The apparent position of / 3 ^ Scorpii on Feb, 27 is in 
R.A. i5h. 58m. I4’4rs., and N.P.D. iog° 28' TheJVat/- 
tical Ahnanac place of Jupiter, which is from Bouvard's 
Tables, will probably require a correction of about + o'Qos. 
in R.A., in which case the conjunction of planet and star 
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The Glow-worm 

Although in several Natural History Encyclopcedias Scot- 
land is excluded from the list of countries containing the glow- 
worm, I can aver that in Nithsdale and in the parish of Tynron, 
Dumfriesshire, they are quite plentiful. Yestreen, in Tynron, I 
observed one, to my surprise, shining by the wayside. It is a 
proof of the mildness of the season, no doubt, as I never saw 
them in December before, but have seen them several times as 
late as October. 

When carrying one home one evening in my open hand it 
contracted itself and leaped out of my hand. This is a power 
they possess which I have seldom seen mentioned. The light 
in winter is much feebler than in summer, but the time was 
ten o’clock, or more than six hours after sunset that I saw it, 
whereas I never witnessed the glow of one in summer so long 
after dusk. Some that died with me forcibly reminded me of 
the poet’s remark that between the rose’s shadow and the very 
rose there was not a greater contrast than that between ‘ ‘ the 
dead glow-worm and the worm that glows.” J. Shaw 

Tynron Schoolhouse, Dec. 26, 1875 


OUR ASTRONOMICAL COLUMN 

Encke’s Comet. — By the calculations of Encke and 
others who have continued them, we are in possession of 
the dates of perihelion passage of the comet which bears 
his name, from 1786 to 1875. If these be arranged and 
the intervals taken between the successive dates, it will be 
found that in the course of these ninety years the effect of 
perturbation has not changed the period of two succes- 
sive revolutions by a hundredth part. The revolution 
1819-1822 was lo'i days longer than that between 1815 
and 1819, and the revolution 1845-1848 was in days 
shorter than the preceding one, and these are the largest 
variations exhibited. In the same period, the longest 
interval between two successive arrivals at perihelion is 
1215*6 days, 1842-1845, and the shortest 1200-2 days, 
1868-1871. 

In aphelion the distance of the comet from the orbit of 
the planet Jupiter by the elements of 1875 is 0*915, too 
great to allow of any violent perturbation. In about 123^° 
heliocentric longitude, and north of the plane of 
the ecliptic the comet approaches the orbit of Mercury 
within 0-038 ; to bring the bodies into closest possible 
proximity it is necessary that the planet shall arrive at 
perihelion 12^ days before the comet, and we know that 
a very close approach to this condition took place in 
November 1S48, whereby, on the 23 nd of that month, the 
comet was brought within 0-0378 from the planet, a 
distance of about fifteen times that which separates the 
moon from the earth. A close encounter with Mercury 
appears hardly possible before the year 1904. 

If the orbit of Encke’s comet was fixed within its 
present comparatively restricted limits by planetary 
attraction, it seems quite as likely that this may have been 
occasioned by an extremely close approach to Mercury as 
that Jupiter at some distant period should have been the 
disturbing agent. 

OCCULTATIONS OF THE Plahet Saturn.— -We are 
not very fortunate in this country as regards the circum- 
stances of the batch of eleven occultations of Saturn by 
the moon, which take place in successive lunations, com- 
mencing on the 22nd of March next ; the only one visible 
in England being that on the morning of the 7th of 
August, and this will be a daylight phenomenon, the 
sun rising, at Greenwich, more than hif an hour before 
the immersion. Of the ten occultations of the planet 
in 1870,* three were visible here, and the occultations of 
that year possessed greater interest from the circumstance 
of the wider opening of the rings, than those of 1876 are 
likely to be attended with, wherever witnessed. The 
near approach of Saturn to the moon’s limb between i 
and 2 A.M. on July ii, as viewed at Greenwich, does not 
’appear to be converted into an occultation in any part of 
: islands. 


would take place a few minutes after meridian passage at 
Greenwich on the morning of the 28th or about 5h. 40m. 
A.M., and the north limb of Jupiter is brought close upon 
the star, but there still seems likely to be a difference of 
some three or four seconds in N.P.D., by which small 
quantity the star may escape occultation. The companion 
is too far north to be occulted. This judgment is formed 
by a comparison of the latest published corrections of 
Bouvard, given by the Greenwich observations, and the 
differences between^Le Vender and Bouvard at the end of 
1877. 

A close approach of Jupiter to this star is recorded by 
the Chinese as early as the year A.D. 73 ; on the 12th of 
February the planet was very near the star, four days 
afterwards the star was seen having been previously 
hidden by the superior brightness of Jupiter; and the 
Chinese also report that the planet which had been very 
near to ^ Scorpii A.D. 512, January 12, occulted it on the 
17th of April following. 


PROF. STOKES ON THE EARLY HISTORY 
OF SPECTRUM ANALYSIS 

T he following extract from a letter, relating to the 
early history of spectrum analysis, from our highest 
English authority on physical optics, cannot fail to 
interest, apart from its intrinsic importance, a wide circle 
of readers. I have therefore obtained permission from 
Prof. Stokes to forward it to Nature. 

C. T. L. Whitmell 

“Cambridge, Dec. 23, 1875 
. . . . “ I felt that the coincidence between the dark D 
of the solar spectrum and the bright D of a spirit-lamp 
with salted wick could not be a matter of chance ; and 
knowing as I did that the latter was specially produced 
by salts of soda, and believing as I did that even when 
such were not ostensibly present, they were present in a 
trace (thus alcohol burnt on a watch-glass and a candle 
snuffed close, so that the wick does not project into the 
incandescent envelope, do not show bright D), I con- 
cluded in my own mind that dark D was due to absorp- 
tion by sodium in some shape. In what shape ? I knew 
that such narrow absorption-bands were only observed in 
vapours ; I knew that as a rule vapours agree in a general 
way with their liquids or solutions as to absorption, save 
that in lieu of the capricious absorption of the vapour, we 
have a general absorption attacking those regions of the 
spectrum in which the vapour-bands are chiefly found. 
Hence as the sodium compotinds^ chloride, oxide, &c., are 
transparent, I concluded that the absorbing vapour was 
that of sodium itself. Knowing the powerful affinities of 
sodium, I did not dream of its being present in a free state 
in the flame of a spirit-lamp ; and so I supposed that the 
emitting body in the case of a spirit-lamp with salted wick 
was volatilised chloride of sodium, capable of vibrating in a 
specific time, or rather two specific and nearly equal periods, 
by virtue of its sodium constituent ; but that to produce 
absorption the sodium must be free. I never thought of 
the extension of Prevost’s law of exchanges from radia- 
tion as a whole to radiation of each particular refrangi-' 
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bility by itself, afterwards made by B. Stewart ; and so I 
failed to perceive that a soda flame which emits bright 
D must 071 that veiy accoiait absorb light of -the same 
refrangibility. 

“When Foucault, whom I met at dinner at Dr. Neil 
Amotfs, when he came to receive the Copley Medal in 1855, 
told me of his discovery of the absorption and emission of. 
D by a voltaic arc, I was greatly struck with it. But though 
I had pictured to my mind the possibility of emitting and 
absorbing light of the same refrangibility by the mechanism 
of a system of piano strings tuned to the same pitch, which 
would, if struck, give out a particular note, or would take 
it up from the air at the expense of the aerial vibrations, I 
did not think of the extension of Prevost’s theory, after- 
wards discovered by Stewart, nor perceive that the emis- 
sion of light of definite refrangibility necessitated (and 
not merely per 7 }iitted) absorption of light of the same 
refrangibility, 

“ Reviewing my then thoughts by the light of our pre- 
sent knowledge, 1 see that my error lay in the erroneous 
chemical assumption that sodium could not be free in the 
flame of a spirit-lamp ; I failed to perceive the extension 
of Prevost’s theory, which would have come in conflict 
with that error. — Yours sincerely, 

(Signed) “ G. G. Stokes 

“ To Chas. Whitmell, Esq.” 

“ P.S., Dec. 31. — As Sir \Vm. Thomson has referred in 
print to a conversation I had long ago with him on the 
subject, I take the opportunity of describing my recollec- 
tion of the matter. 

“ I mentioned to him the perfect coincidence of bright 
and dark D, and a part at least of the reasons I had for 
attributing the latter to the vapour of sodium, using I 
think the dynamical illustration of the piano strings. I 
mentioned also, on the authority of Sir David Brewster, 
another case of coincidence (as was then supposed, though 
it has since been shown to be only a casual ^ near agree- 
ment) of a series of bright lines in an artificial source of 
light with dark lines in the solar spectrum, from which it 
appeared, to follow that potassium was present in the 
sun^s atmosphere. On hearing this Thomson said some- 
thing to this effect : ‘ Oh then, the way to 'find what sub- 
stances are present in the sun and stars is to find what 
substances give bright lines coincident with the dark 
lines of those bodies.’ I thought he was generalising too 
fast ; for though so77ic dark lines might thus be accounted 
for, I was disposed to think that the greater part of the 
non-terrestrial lines of the solar spectrum were due to the 
vapours of compoiitid bodies existing in the higher and 
comparatively cool regions of the sun^s atmosphere, and 
having (as we know is the case with peroxide of nitrogen 
and other coloured gases) the power of selective absorp- 
tion changing rapidly and apparently capriciously with 
the refrangibility of the light. 

“If (as I take for granted) Sir William Thomson is right 
as to the date [1852] when he began to introduce the sub- 
ject into his lectures at Glasgow (Address at the Edin- 
burgh Meeting of the British Association [1871], page 
xcv.), he must be mistaken as to the time when I talked 
with him about Foucault’s discovery, for I feel sure I did 
not know it till 1855. Besides, when I heard it from 
Foucault’s mouth, it fell in completely with my previous 
thoughts. 

“ I have never attempted to claim for myself any part 
of Kirchhoff’s admirable discovery, and cannot help think- 
ing that some of my friends have been over zealous in my 
cause. As, however, my name has frequently appeared 
in print in connection with it, I have been induced to put 
on paper a statement of the views I entert’ained and 
talked about, though without publishing. 

“ In ascribing to Stewart the discovery of the exten- 
sion of Prevost’s law of exchanges, I do not forget that 
it was re-discovered by Kirchhoff, who, indeed, was the 
first to pzMish it in relation to light, though the transition j 


from radiant heat to light is so obvious that it could 
hardly fail to have been made, as in fact it was made, 
by Stewart himself (see ‘Proceedings of the Royal 
SjDciety,’ vol. x. p. 385). Nor do I forget that it is to 
Kirchhoff that we owe the admirable application of this 
extended law to the lines of the solar spectrum.” 

SCIENCE IN THE ARGENTINE REPUBLIC*^ 

'T'HE fourth part of the Bulletin of the National Aca- 
demy of Sciences recently founded at Cordova, in 
the Argentine Republic, completes the first volume of this 
remarkable work, of which we have previously given some * 
account to our readers.f The present part is mainly 
occupied by the conclusion of a long article upon the 
vegetation of the little known province of Tucuman, in 
the interior of the Republic, by Dr. Hieronymus, com- 
menced in a former number. This is based upon the 
observations made by the author during a long and ex- 
tensive scientific journey in that province, and upon the 
collections amassed by Dr. Lorentz in the same districts 
in 1871 and 1872, which have been mainly determined by 
Prof. Grisebach, of Gottingen. A second important 
article is by Dr. D. A. D bring, and treats of the land and 
freshwater Molluscs of the Argentine Republic, amongst 
which are a considerable number of new species, and 
several interestinij novel forms discovered by the author. 
A third memoir, from the pen of Dr. Burmeister. treats 
of the abnormal Hymen opterous insects of the Linnean 
genus MiitiUa, and forms a complete monograph of the 
native species of this group, which will be very acceptable 
to entomologists. By the chronicle appended to the 
number, we learn that the strife which has prevailed 
between the Director of the Academy and the six German 
professors originally imported for its constitution has ter- 
minated in the signal defeat of the latter. After the 
expulsion of about half the number, the remainder re- 
signed, and their places have been filled by other pro- 
fessors from the same country, whom we trust Dr. 
Burmeister will find more tractable. That they are full 
of work is evident by the contributions to science already 
published in the present volume, upon the successful 
completion of which v/e heartily congratulate the ener- 
getic and illustrious Director of the Academy of Natural 
Sciences of the Argentine Republic. 


SOME UNSOLVED PROBLEMS IN THE ^ 
MANAGEMENT OF THE MARINE AQUA- 
RIUM 

I T would be fatal to further progress in that direc- 
tion in which so much has been achieved during 
the last ten years, if the zoological conditions of even 
the most successful of existing marine aquaria were 
to be blindly accepted as incapable of improvement, and 
especially if further experiment in reference to the vexed 
question of aeration were to be barred by the assumption 
that any one of those rival systems whieh are typified in 
the practice of Brighton, Sydenham, or any other similar 
establishment, is necessarily the best which can be 
attained. 

More discussion than it has yet received is due to 
broad question whether the total or almost total exclusion 
of vegetation from public aquaria is based on necessity or 
philosophy ; whether artificial may not be advantageously^- 
supplemented by this most natural and automatic mode 
of aeration ; and the further question remains, tp, whaJ 
extent must the conditions of the aquarium be mocjfieq, aS 
regards circulation and introduction of air, in ;ortfer to 
render practicable the establishment and ma^enance of 
a healthy vegetation, if the propriety of, its introduction 

* “ Boletin de la Academia Nacionai de ei&tente eu la 

Umversidad de Cordova/' Entregary'. 1875,] 

t See Nature, vol. ai. p. 253. 
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be once conceded as a result of theoretical considera- 
tions ? 

Before briefly discussing these questions, let us refer for 
a moment to one or two other minor points which deserve 
a passing consideration as bearing upon the slate of the 
marine aquarium as a miniature sea, the health of whose 
inhabitants is ensured in proportion as its actual condi- 
tions approach to those of its natural prototype. 

It has been suggested that the proportion of carbonic 
acid held in solution in the water is a matter of more im- 
portance than has been recognised, and that the effect of 
the constant influx of a copious and finely comminuted 
'Stream of air passing night and day through the tanks is, 
after pretty completely oxidising the organic matter with 
which their contents are charged, to displace the resulting 
carbonic acid, and so reduce its percentage below the 
normal amount present in the ocean ; and a parallel has 
been drawn between the condition of the inhabitants 
under these circumstances and that of human beings 
breathing an atmosphere containing an abnormal propor- 
tion of oxygen. 

In confirmation of this opinion, it has been pointed out 
that one of the prominent results of the Challenger 
researches is that animal hfe is abundant at the bottom of 
the sea, while the amount of carbonic acid held in solu- 
tion in its lowest strata exceeds that of the surface layer 
by six or seven per cent. 

Now, it is certain that, supposing all sources of further 
or continuous supply of carbonic acid to be excluded, the 
exposure to the air of any given bulk of water containing 
the maximum quantity of that gas which it is capable of 
holding in solution (or any less quantity) will finally result 
in its total elimination ; for Dalton long ago established 
laws from which it follows that when water saturated with 
a gas, carbonic acid, is placed in contact with the 
open air, the whole of such gas is set free, while the water 
absorbs the constituents of the air. 

Hence the small quantity of carbonic acid always 
present in sea-water is not due to absorption from the air, 
but to the incessantly renewed supply afforded by the 
oxidation of organic matter in the sea itself. 

constantly tbainlained, this con- 
gfWfiOT wo^Q -Aaish from tlw oce’^n. Its higher per- 
in the low^ar strata of the sea is doubtless due to 
f caa*:es ; r, to tlie comparative stillness of U>e water, 
the diffusion of the solution is retm^ ed ; 2, to 
of direct coiif.ict with the ai*’ and ^-xposure to 
idle wind; aixd chiefly, to the increased pressure, 
whereby solution of the gas is greatly facilitated ; for 
under pressure of i atmosphere and at ordinary tempera- 
tures, I cubic centimetre of water dissolves in round 
numbers i cubic centimetre, or 1*529 milligrammes, of 
carbonic acid, while under double that pressure the absorp- 
tion is double, and so forth, varying oirectly as the pres- 
sure, app 7 ‘oxi 7 nately\ 

It can hardly be doubted that this presence of a larger 
proportion of carbonic acid in the lowest depths of the 
ocean has a distinct correlation to the character of their 
special inhabitants. 

Prof. Wyville Thomson writes : “In the ‘warm area,’ 
and wherever the bottom is covered with ooze, calcareous 
forms predominate, and large sandy cristellarians, with 
their sand-grams bound together by calcareous cement, 
so that the sand-grains show out, dark and conspicuous, 
^^attered on the surface of the white shell” And again : 

The dredging at 2,435 fathoms at the mouth of the 
Bay of Biscay gave a very fair idea of the condition of 
the bottom of the sea over an enormous area. . . . The 
found to consist chiefly of entire shells 
of Globigerma buUoides, large and small, and fragments 
of such shells mixed with a quantity of amorphous cal- 
careous matter in fine particles ; ^ and he proceeds to 
gradual subsidence of this ooze is forming, 
the pressure of superincumbent water, vast geologi- 
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cal strata, just as they have been formed for countless ages 
in the past. 

Now, carbonate of lime is much more freely soluble in 
water containing carbonic acid than in pure w^ater. Hence 
the abundant supply of this substance in the bed of the 
ocean is doubtless freely taken up into solution, to be in 
turn abstracted and secreted by fresh generations of living 
animals ; and thus the carbonic acid forms, as it were, a 
carrier or circulating medium, if not essential to, at any 
rate vastly facilitating the ever-alternating processes of 
life and death, by which the surface of the submarine 
globe is being constantly and profoundly modified. 

But, on the other hand, the animals kept in aquaria are 
essentially surface- dwellers ; the tubicolous Annelids, 
Actiniadse, Echinoderms, Crustacea, Nudibranchs, Mol- 
lusca, and fishes, which can be successfully kept in confine- 
ment all belong to this category, and are captured either 
between tide-marks or within a few fathoms of the sur- 
face. Coral-building Anthozoa perish as the subsidence 
of tbe areas in which they dwell plunges them into depths 
exceeding fifteen or twenty fathoms, a fact which is the 
basis of Mr. Darwin’s simple and elegant theoiy of the 
formation of circular reefs and atolls.” 

It appears that the amount of carbonic acid present in the 
tanks of a marine aquarium must represent the balance 
between the quantity evolved from decaying animal matter, 
exuvise, excreta, remnants of food, and the like, and that 
eliminated from the water by the absorption of air. It has 
probably never been determined, and its accurate estima- 
tion would be a problem both easy and interesting. 

But in comparing or contrasting the conditions under 
which animals live in the confinement of the tanks with 
those which prevail in the open sea, it must not be for- 
gotten that there is present in an artificial collection of 
animals an element wholly different from those which 
exist in the ocean. 

In the upper layers of the sea, at any rate, the bulk of 
water passing over any given animal is tens of thousands 
of times greater than if the whole contents of the largest 
aquarium were circulated over it daily. In comparison, 
the animals are far more sparsely distributed, and dead 
organisms, together with rejectamenta of all sorts, are 
swept away by the first tide, and practically got rid of 
once and for all, so far as their effect on the living indi- 
vidual is concerned. 

In the aquarium, animals are disposed in groups aiti- 
ficially brought into comparatively close juxtaposition, and 
direct oxidation is the only means of removing the various 
organic impurities of which they are the source. 

The observations of the Challc 7 igey naturalists show 
that the amount of organic matter in surface and bottom 
waters is about the same, being about 2-^ times as great 
as in intermediate strata. It corresponds, therefore, to 
the more abundant distribution of animal life ; yet no 
one can doubt that the percentage of organic matter pre- 
sent in the aquarium vastly exceeds that in the sea, 
owing to the non-dilution of decomposing animal matter 
by any such enormous influx of pure water as is supplied 
by the tides and currents of the ocean. 

Hence there is an evident necessity for much more 
direct aeration in order to prevent the accumulation of 
organic matter either dissolved or suspended. 

Pari passu with aeration, the formation of carbonic 
acid increases, but as this substance is in turn eliminated 
by excess of air, experiment alone can determine whether 
the amount present in the aquarium, as now worked, is 
greater or less than that contained in either the upper or 
lower strata of the ocean. 

We inay, at any rate, safely conclude that it is of the 
utmost importance to have command at aU times of a 
superabundant of aeration. 

The possibility of increasing it to meet the emergency 
of some sudden temporal pollution arising from the 
death of some of the inhabitants, the careless introduction 
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of excess of food, or some other casualty coming into the 
category of possible accidents, may be invaluable. The 
influx of air can always be regulated, or even stopped, 
while an insufficient supply might be fatal, at least to the 
more delicate animals. 

Let us now consider briefly the larger question, whether 
vegetation ought to be admitted at all, and if so, under 
what limitations and with what precautions. 

It is a proposition requiring no proof that the more 
nearly the actual conditions of nature can be approached 
in our tanks, the more likely is success to ensue, and the 1 
more varied will be both the classes and species of animals j 
which it will be possible to domesticate and maintain in j 
health. j 

An aquarium without seaweeds does indeed seem a 
wide departure from this standard, and inasmuch as 
vegetation fulfils the double function of naturally aerating 
the water by absorbing carbonic acid and evolving oxygen, 
and of affording wholesome and palatable food to fishes 
and molluscs, its introduction would appear highly desir- 
able if not attended with dangers more than sufficient to 
counterbalance its advantages. On this point my friend 
Mr. Hughes writes to me as follows in a recent letter : — 

“ I can no more see how fishes and molluscs can do with- 
out vegetation than the higher primates without cabbages. 

I feel certain that the mortality of fishes is due to its 
absence in public aquaria. In my own tanks I have seen 
a Blenny tugging at a mere rag of Ulva, black almost 
with age, for half an hour, to get a mouthful of ‘ green 
meat.' 

Our most beautiful family of British fishes, the Wrasses, 
haunt the banks of Zostera and Fucus ; and they do this 
for more than mere play ! ” 

The lovely tribe of Nudibranchs is practically excluded 
at present by reason of the absence of their natural food, 
the one or two species now admitted being animal feeders, 
and by no means the most beautiful of their class. 

Why, then, are not seaweeds seen in the aquaria at 
Brighton, Sydenham, or Paris ? 

I believe the answer to be this. For some reason they 
do not appear spontaneously in the tanks of public 
aquaria ; possibly because the water is deprived of all 
germs of vegetation by the process of filtration or purifi- 
cation to which it is subjected before use ,* more probably 
because, in order to secure purity, it is generally taken 
from deep water, where such germs are likely to be 
absent. 

Certain it is that in water taken from near shore and not 
filtered, vegetation very speedily makes its appearance ; 
and it is impossible to suppose that the gentle flow of 
water in the aquarium could present any obstacle to the 
development of germs which are not prevented from find- 
ing a resting-place and reproducing their species in every 
rock-pool on shores washed by the tides and lashed by 
the storms of the open Atlantic. 

As vegetation does not spring up spontaneously in the 
tanks, and as the possibility of doing without it has been 
practically demonstrated, its introduction has been 
avoided because the growth of Algse is so rapid that they 
are apt to become uncontrollable, to overgrow and hide 
the animals from view, and at certain seasons by their 
rapid decay to introduce into the tanks a large amount of 
decomposing matter of the most objectionable kind— dif- 
ficult to remove by oxidation, and likely to be fatal to 
many of their delicate inmates. 

It cannot be doubted that the careless or indiscriminate 
admission of vegetation into the marine aquarium is open 
to all these objections ; but, on the other hand, it seems 
probable that its careful and judicious introduction would 
be productive of excellent results to the health of the 
animals, while there cannot be two opinions as to its 
adding vastly to the charm of the whole scene. To 
clothe, or partly to clothe, the bare and monotonous grey 
and yellow surfaces of rock which now form the regulation 


background of our tanks with^'tufts of green and red sea- 
weeds waving their delicate tresses in the gently-flowing 
water, would add the one thing now wanting to make the 
aquarium in practice what it is in theory, a miniature 
reproduction of rock-pools and sea-caves. 

Now, the larger part of our British seaweeds are annual, 
and perish rapidly in autumn and winter, after producing 
countless zoospores from which a fresh generation' of 
plants is to be born in due time. 

These annual Algse would be dangerous inmates of an 
aquarium, but in all three sections of the class (Rhodo- 
spermeae, Melanospermese, and Chlorospermeas) there are 
perennial as well as annual species, and in the first 
division the plants are usually of a more delicate nature 
than in the two latter, of slower growth, and therefore 
more manageable. 

We should therefore choose from among the Chloro- 
spermeas the one or two species which alone are perennial 
or biennial, such as Cladop}io7'a arcia and Codium 
iomentosum. 

Unfortunately all the other species of Cladophora are 
annual, as also are those of Enteromoq>ha and the lovely 
Bryopsis phonosa^ which, however, might be tentatively 
admitted by reason of its small size, slow growth, and 
singular beauty. 

Ulva latissima^ laciusa and Ihtza are also all annual, 
and should certainly be introduced very sparingly, if at 
all, and with precautions designed to control and curtail 
their growth, to which reference will presently be made. 

Among the Melanosperms scarcely any would be avail- 
able. It is among the Rhodos perms that the ornaments 
of the aquarium might be chiefly sought ; and although 
experience would doubtless prove that some species of 
this charming group would not flourish in confinement, 
probably a sufficient number would be found, whose 
graceful forms and attractive colouring would add im- 
mensely to the beauty of the tanks, and which would yet 
be sufficiently slow in growth to be under the necessary 
control. 

What could exceed in elegance the waving fronds of 
Ptilota pluinosa or the plaited tresses of Plocamiiim 
coccmeimt ? 

What more delightful contrast could be imagined than 
that of the white and pink somewhat rigid tufts of Corals 
Una officinalis mingling with the bronze-coloured leaves 
of Ckondrus crispus ? 

What more charming juxtaposition than that of Geli^ 
diiim cormtium, with its purple-black branches, the re- 
gularity of whose sub-division almost suggests a metallic 
crystallisation, with the crimson ribbons of Delesseria 
sangiiinea^ filmy almost to transparency ? 

Unfortunately the elegant Ceramiums are all annual,, 
but among such species as Rhodomela snbfnsca^ Polyides 
rotundas, Polysiphonia fastigiata, Dasya coccinea, and a 
score of others, all perennial and of moderate growth^ 
there is an abundant choice of variety in form, habit, and 
colour, which would certainly justify the experiment of 
setting apart one or two tanks in some public aquarium 
for their trial. 

Were such an experiment to ht [tried, fit would he 
desirable to use every precaution first of all to ensure a 
clear field by the elimination, as far as possible, of all pre- 
existing germs of other species than those which it is- 
proposed to cultivate ; a precaution, however, the necessity' 
of which the appearance of existing aquaria scarcely 
suggests. 

Freshly gathered plants might then be introduced^ ioi 
all cases attached to pieces of rock or other base, 
would make it easy to remove them immediatdy M they . 
proved unsuitable for the purpose in question. - " 

If a large number of young plants made their appear- 
I ance on the sides or front of the tank, it wenildiiot be a 
I serious matter to run out the conten^, surfaces* 

1 clean, refill it, and replace the 
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By using the perennial species exclusively or mainly, it Whoever among the managers of our public institutions 
would be possible to depend solely or essentially upon will have the enterprise to try this experiment will pro- 
specimens thus attached, and having these always in bably set at rest one of the unsolved problems of aqua- 
reserve, laithlessly to exterminate any young individuals rian management, and open up a new field of public 
which might spring up at inconvenient .times and places interest and of scientific research by largely extending the 
or in superabundant numbers, although it is more probable list of animals which it is possible to keep in a state of 
that our marine friends would in most cases save all health in the marine aquarium. 

trouble upon this point by anticipating the process. A. W. WILLS 


THE NEW OBSERVATORY AT VIENNA astronomical observations. The paper refers mainly to 

the new observatory which is being erected a,t Vienna, 
•T N the Mo 7 itkly Notices for November is an interesting and the illustrations which we are able to give will enable 
paper by Dr. De la Rue on the preparations which our readers to form some idea of the plan of the 
are being made on the Continent for promoting pbysico- building. 



Fig. I represents the south front of the observatory’, the central entrance opening into the dwelling of the director, which is to the south of the 

large dome. 

It is scarcely necessary for me to tell the Fellows of preparations are now being made at several Continental 
the Royal Astronomical Society,” Dr. De la Rue says, State-observatories to grapple with the important truths 
“ that their favourite branch of our science, namely, the which can only be revealed by adequate instrumental 
physics of astronomy, is now engaging the earnest atten- appliances such, indeed, as are far beyond the reach of 
lion of foreign ^ professional astronomers to a greater most private fortunes. It was a matter of satisfaction to 
extent than obtained only a few years ago, and that grand me to learn that photographic observatories are to be 



FIG ffjQtawn on a smaller scale than Fig. i, shows the general arrangement of the establishment in nlan A R fc .r. *. ■ v * .7 ■ 

d^e IS surrwnded at im lower portion by the central hall C C, which will contain all the portkbie instrilmentr thifo 

obtained to the terrace D, adapted for observations with portable instruments or the naked eye. The rooms s'and F will reSive thi 
insyumente, and m O is to be placed tbe prime vertical. The smaller domes, H, I and K are each 2c feei- I'n S 

spoken ofm the text, one of these domes ttdll most probably be equipped with ai altadmuth or a heliometer, diameter, besides the instruments 


included in at least two of those observatories, namely, 
in Paris and Vienna.” 

Dr, De la Rue refers to the old Vienna Observatory 
which was founded in the year 1753, and rebuilt in 
1S26-27, but has been long so crowded round by other 
'.famidhigs as seriously to interfere with the satisfactory 
of astronomical work. After repeated repre^ 


sentations to the Austrian Government, the present Direc- 
fittrow, obtained in 1873 the sanction of 
the Minister of Public Instruction, K. von Stremayen 
for the erection of the building which is now approaching' 
completion. The new observatory is about three miles 
to the north of the centre of the city, and was not com- 
menced before Prof. Weiss, First Assistant at the Obser- 
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vatory, ^had visited the principal observatories in England 
and America, and the workshops of the first instrument 
makers in these and Continental countries. The site of 
the observatory, of which the foundation-stone was laid 
in June 1874, is a plateau of between 14 and 15 acres at 
an elevation of about 200 feet above the mean level of 
Vienna. The observatory is 330 feet long in the direc- 
tion of north-south, and 240 feet in that of east-west. 
It is hoped that the building will be completed in 1877, 
and Dr. De la Rue, judging from the progress which had 
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Fig. 3. — It will lie seen that the first floor of the director’s house is on the same level as the 
ground floor of the observatory ; the apartments of the assistant astronomers are on the 
ground floor. C C show the section of the gallery surrounding the ground-floor of the 
great dome ; L, the section of the staircase. Referring again to Fig. 2, W is the 
director’s house in plan ; S and T T, the library ; U, the lecture theatre ; and lastly, R, 
the oflices. 


ferable for the dwellings to have been detached, as the 
heated air emanating from them will be liable to disturb 
the definition of the instruments.^^ We hope, however, 
that practically no real inconvenience will arise from this 
arrangement. 

From the preceding description it will be seen,^^ Dr. 
De la Rue concludes, that Austria will not be left behind 
in the steps which are being taken to promote physico- 
astronomical observations ; and I sincerely hope that our 
own Government will ere long adopt measures to ensure 
to England a fair chance of honourably com- 
peting in the advancement of that branch of 
astronomical science which the Fellows of this 
Society have done so much to promote mainly 
from their own individual resources.” 


THE RO YAL SOCIETY COMMITTEES 

■pEVV outsiders are aware of the amount of admi- 
nistrative work done by the Royal Society by 
means of its numerous committees. The work in 
this direction done during the past year is so well 
set forth in the recent anniversary address (just pub- 
lished) of the president, Dr. Hooker, that an abstract 
of it will no doubt be interesting to our readers. 
The principal committees are the Eclipse Com- 
mittee, the Transit Naturalists’ Committee, the 
Arctic Committee, and the Challenger Committee. 

The first enterprise referred to by Dr. Hooker 
' was the Arctic E^^edition, in the scientific equip- 
ment and instructions' of which the Royal Society 
took an important part. Referring to the cruise 
of the Valorotis^ Dr. Hooker stated that it was 
through the representations of the Royal Society 
that Mr. Gwyn Jeffreys and an assistant were ap- 
pointed to carry on temperature soundings and deep- 
sea dredging, 

'‘Capt. Loftus Jones and Mr. Jeffreys dredged on 
the Greenland coast from 70° 30' N. lat. to the 
entrance of Davis’s Straits, and in the Atlantic as 
far as 25® 58' W. long., in depths of which the 
greatest was i, 785 fathoms ; and temperature- 
soundings were taken at eleven out of the twenty 
stations indicated in the Admiralty Instructions. 

“ Among the valuable results obtained are the fact 
that the fauna of the Greenland seas agrees with its 
land flora in being mainly Norwegian, there being 
(with the exception of the Echinoderms) an absence 
of many North- American forms, which, as it appears, 
have not been found eastward of the meridian of 


been made when he visited it in October last, believes it 
will be ready to receive the instruments at that time. 

The principal instrument of the observatory will be a 
refractor of about 26 inches aperture, to occupy the 
central dome of 42 feet internal diameter, both of which, 
as well as three smaller domes, two of which are shown 
in Fig. I, are being constructed by Mr. Howard Grubb of 
Dublin. One of these smaller domes will contain an 
equatorial refractor of 12 inches aperture, by Mr. Alvan 
Clark, of Cambridgeport, Mass. These two instru- 
ments, together with a meridian circle having a telescope 
of 8 inches aperture, and augmented by the instruments in 
the old observatory, will constitute the first equipment of 
the new establishment. Later' on it is intended to place 
in the third dome an equatorial reflector specially adapted 
for photography, and also a prime vertical instrument in 
the room near the fourth dome, to the north of the central 
dome.^^ 

One arrangement, which Dr. De la Rue, vith some 
justice, considers a drawback to an otherwise admirably 
arranged establishment, is that the buildings comprise 
the dwellings of the director, and apartments for tho 
assistant astronomers. Although this arrangement will 
no doubt add to the comfort of the astronomers, “ it would 
have been,” Dr, De la Rue says, ^‘in my opinion, pre- 


Cape Chidley in Labrador. A remarkable moUusk, previously 
dredged at a depth of about 1,000 fathoms off the' coast ot 
Portugal by the Porcupme^ and which, when first found in a 
fossil state in the newer tertiaries of Sicily was supposed to be 
an extinct type, reappears in the deep waters of Davis’ Straits ; 
and a Campaniilaria was found, specifically identical with one 
discovered this year in the opposite hemisphere, viz. in ICer- 
guelen’s Land, by Mr. Eaton, the naturalist of the Transit of 
Venus Expedition to that island. A most singular sponge-like 
diatom, named by Dr. Dickie Synedra yeffreysi, with living 
Globigerirus entangled in the colloid collecting-matter of its 
fmstules, was taken in the towing-net. 

‘‘ The existence of a remarkable elevation of the floor of the 
ocean was ascertained in lat. 56'’N., long. 34^42' W., where sound- 
ings of 690 fathoms were obtained between depths of 1,450 
fathoms on one side and 1,230 fathoms on the other — an inter- 
esting fact when . taken in connection with H.M.S. BulUdog 
having found a similar elevation in lat. 59° 40' N, and long, 
29° 30' W, It makes known the probable existence of a sub- 
oceanic ridge running N.E. and S.W. between Great Britain 
and Greenland.” 

With regard to the Transit of Venus Expedition, Dr. Hooker 
referred to the results obtained by the naturalists, who, <hi" 
recommendation of the Council, were appointed to acconipa^y 
the expeditions to Rodriguez and Kerguelen’s Land ; in the 
former case Messrs. Balfour, Gulliver, and Slater, , and, to the lat- 
ter the Rev. A. E. Eaton. With many of the resultsohtaaned by 
these naturalists our readers have already acquainted. 
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E-odriguez, Mr. Balfour lias shown, is, after all, a volcanic 
island, possessing neither granite nor sandstone, but composed 
wholly of igneous rocks, with patches of coralline limestone 
along the coast. It belongs, therefore, geologically and geo- 
graphically, to the Mascarene group. The general characters of 
its fauna and flora approximate very closely to those of the 
Mauritian group, upwards of 300 miles westward. Dr. Hooker 
then referred to the remains of extinct birds, including 
those of the Solitaire, and of extinct tortoises, which have 
been found in Rodriguez. Mr. Slater is of opinion that both 
classes of remains were entombed subsequently to the visits of 
Europeans. With regard to Mr. Balfour’s Report on the Flora of 
Rodriguez, Dr. Hooker stated it as a very remarkable fact that 
one of the two new genera of flowering plants which have been 
found belonging to the natural order Turneracese, is most 
closely allied to a peculiar Panama genus ; and that one of the 
new species has only a single congener, which is a Pacific Island 
plant 

Mr. Eaton’s Report on the Natural History of Kerguelen’s 
Land we have already given at length in vol. xi. pp. 35, 73. 
Full information as to the results obtained by all the naturalists 
will be published, and, after a complete set has been reserved 
for the National Collections, the remaining specimens will be 
distributed. The total expenditure incurred was 1,512/., of 
which 1,396/, has been contributed by Her Majesty’s Govern- 
ment, and the rest has been defrayed out of the Donation Fund, 

With respect to the Total Eclipse Expedition of April, 1875, 
Dr. Hooker speaks as follows : — 

^ Towards the close of last year (1874) the desirability of obser- 
ving the total eclipse of the sun, which was to take place in India, 
engaged the attention of your Council ; and the subject was 
under its consideration when a letter was received by me from 
His Majesty the King of Siam, oflfering hospitality and assistance 
should the Royal Society deem it expedient to appoint scientific 
men to observe it from His Majesty^s dominions. 

Your Council being of opinion that both the importance of 
the occasion (totality during this eclipse bemg of longer duration 
than during any other that would be observed in the present cen- 
tury) and the liberal offer of His Majesty required careful con- 
siderati jn, appointed a committee of five astronomers and the 
Society’s officers to report upon the feasibility of undertaking 
such an expedition with a reasonable prospect of success. The 
Committee was advised that no time was to be lost in arriving at 
a conclusion, as only four mouths would elapse before the occur- 
rence of the eclipse. 

** The first step taken was to communicate with the First Lord 
of the Treasury and the Secretary of State for India, and ascertain 
whether, should the attempt be made, Her Majesty’s Govern- 
ment would be disposed to co-operate with the Society. 

The answers were most favourable ; but still grave doubts 
were entertained by several of the Committee as to whether it 
were possible to make the necessary preparations and arrange- 
ments with sufficient completeness to secure adequate results. 

“ After much deliberation it was decided in the affirmative, the 
(kmimittee’s decision being based on the following favouring cir- 
cumstances : — ^Tfaat confidence in its feasibility was expressed by 
those members of the Committee who had themselves conducted 
or accompanied eclipse expeditions in foreign countries ; that 
two eminent observers, Messrs. Janssen and Tacchini, were 
already in India and their services available ; that Her Majesty’s 
Government would co-operate by proposing to Parliament a grant 
in aid of 1,000/., which would be augmented by another of 300/. 
from the Donation Fund of the Society ; that the Secretary of 
State for India and the Governor-General of India had promised 
active co-operation by sending an expedition to the Nicobar 
Islands, where, as well as in Siam, totality would he visible ; 
that both the Indian Government and the Admiralty had granted 
passages in their vessels, and that the Peninsular and Oriental 
Company had offered to give passages to the observers and their 
assistants at greatly reduced rates ; that His Majesty the King of 
Siam would defray all expenses of the party sent to his terri- 
tories ,■ and lastly, which perhaps weighed most with the Com- 
mittee, was Mr. LockyeFs disinterested offer to superintend all 
tile arrangements cff observers and instruments, to prepare the 
instructions for their guidance abroad, and to make all the neces- 
sary tdtgrapMc and other communications with India and the 
Straits Settbments previous to, and during the progress of the 
expedition, 

“ As in the case of fopner eclipse expeditions, invitations to 
lake part in the observations were addressed to foreign men of 
distinguished for their researches in solar physics ; but 


Prof. Tacchini was the only one who could accept. At the same 
time Dr. Vogel, of Berlin, a well-known photographer, was 
asked to assist, and he accompanied the expedition. 

** A communication was received from M. Dumas, the per- 
petual Secretary of the Paris Academy of Sciences, with refer- 
ence to Mr. Janssen’s proposed observation of the eclipse ; and 
instructions were sent to Singapore that every assistance should 
be afforded to that distinguished physicist. 

As a final result of these preliminary arrangements, there 
were two strong parties in position on the morning of the 6th of 
April, of whose members no less than six were sent out from 
England. One party, a combination of Italian, Indian, and 
English, went to Camorta in the Nicobar Islands ; the other, 
French and English, made their way to Chulai Point in Siam. 
In the first party were Prof. Tacchini, Capt. Waterhouse, Prof. 
Pedler, Dr. Vogel, and Messrs. Meldola and Reynolds ; in the 
second were Dr. Janssen, Dr. Schuster, Messrs. Lott and 
Beasley, each amply provided with assistants. 

“ The Committee decided that at both stations the observa- 
tions should be mainly photographic ,• and the instruments fur- 
nished had for their object the registration of the violet spectrum 
of the corona and chromosphere as a whole, and that of the 
spectrum of an isolated portion of the image. 

“ Ordinary photographs of the corona and of the polariscopic 
effects of its light were also provided for. 

“ In spite of the most hopeful anticipations, the weather at 
Camorta proved bad on the morning of the eclipse, and, as has 
been observed on former occasions, the reduction of the tempe- 
rature, due to the withdrawal of the sun’s heat, produced a mass 
of cumulus cloud which prevented a most thoroughly equipped 
party from making any observations whatever during totality. , 

“The success of the Siam party has been also far less than ' 
was anticipated. An unfortunate break-down in the Suez Canal, • 
and some misunderstanding, in consequence of which the pro- 
mised Government steamer was not forthcoming, caused delays > 
which left so little time for the final adjustment of the instru- 
ments when the observers at last reached their station, that some 
records are altogether wanting j and the attempt to photograph 
the spectrum of an isolated portion of the chromosphere proved 
a failure. 

“ The most important results obtained are (i) a series of pho- 
tographs of the corona, taken with a prism of small angle in 
front of the object-glass, which show several rings and part of 
the form of the outer corona ; and (2) a series of views of the 
corona, ceiefly taken at different times of exposure. The dis- 
cupion of the obseivations has not yet been taken in hand ; but 
it is not too early to state tliat several results of great interest 
and value have been secured. 

“The King of Siam himself made a sketch of the corona and 
forwarded it to the Society. In common with others which 
accompany the reports, it does not differ very greatly from the 
figure photographed on the plate. 

“ I cannot conclude this short reference to one branch of our 
activity during the past session without congratulating English 
Science upon the fact that the eclipse was not suffered to pass un- 
observed, and without expressing our obligations to ail those 
whose names will be mentioned at length in the report, who 
both here and abroad at each stage of the arrangements afforded 
us valuable assistance, not forgetting the observers themselves, 
who in the service of science volunteered for a duty not without 
risk, and from the performance of which, indeed, some have 
suffered in health.” 

Dr. Hooker next referred to the Challenger expedition, and 
to the interesting discoveries “which seem literally to have 
crowded along the course of the vessel.” He referred to’ the 
light thrown by the Challenger researches on the formation of j 
azoic days and schists, on submarine geography, and on the 
tribution of pelagic life. 

“ In the depths of the sea, as on the surface of the land, are 
contiguous areas peopled by very different assemblages of living 
things. As on the land we ascend to meet a colder temperature, 
accompanied by forms of life of wider distribution than at lower 
elevations, so in the seas of warm and tempei'ate regions we 
descend to meet with analogous conditions. The ocean thus 
mirrors one of the most striking features of the distribution of 
^rrestrial life, and, mirror-like, it turns the picture upside down. 
Furthermore, this analogy is confined to- the warm and temperate 
zones of the sea; in the cold zones this order of things is 
rera^d; there, as ori land, we descend to warmer temperatures, 
and the deepest sea is peopled by animals proper to a much 
lower latitude. The total result is a uniformity in the general 



yan . 6 , 1876] 


NATURE 


195 


distribution of oceanic life that has no parallel on land ; and 
facts in the migration of marine animals and plants that were 
formerly accounted for by assuming that they possessed greater 
powers of withstanding changes of temperature, are now ac- 
counted for by conditions more closely resembling those that 
obtain on the land.” 

Dr. Hooker then referred to the lamented death of Dr. von 
Willemoes-Suhm, and to the arrangement whereby Prof. Huxley 
has been able to act as Prof. Thomson’s substitute at Edin- 
burgh. 

Speaking of the Meteorological Commit teee. Dr. Hooker 
stated that “the anomalous connection between the Royal Society 
and the Meteorological Office on the one hand, and between that 
office and the Government on the other, is likely soon to be 
terminated, the Lords Commissioners of the Treasury having 
appointed a Committee to inquire into the working of the 
present office, and the value of the results hitherto obtained. 
According to the instructions of the Treasury, the inquiry is to 
be directed to two principal points of scientific interest, viz. (i) 
How far the statistics hitherto collected have led to the discovery 
or confirmation of meteorological laws. (2) How far the prin- 
ciples upon which storm-waraings are given have been justified 
by results.” 

While pointing out that America was in some respects more 
advantageously situated than England for meteorological investi- 
gation, br. ITooker showed that, on the other hand, England 
has advantages for promoting the study of terrestrial meteorology 
that no other country has — namely, her foreign possessions and 
colonies, and the command of the telegraphs with which the 
ocean is in process of being crossed in every direction. “We 
have known,” he says, “ what it is to read at our breakfast- 
tables telegrams from all parts of the world of the prices of stocks 
and of political incidents of the previous day ; vdiy should we 
not, then, obtain daily statistics of the climatic conditions of 
these and other remote regions, and inaugurate in England a 
system of meteorological registration which, if its elements were 
obtained from but a lew w'ell-selected spots, would instruct and 
interest every intelligent person in the climate of the globe, 
and in the end lead to scientific results of great value.” 

Dr. Hooker cannot but think that the Committee of the 
Treasury will have the opportunity of recommending to Her 
Majesty’s Government the adoption of measures that would 
greatly increase the scientific efficiency and public interest of the 
Meteorological Office. 

Dr. Hooker referred in terms of disappointment to the un- 
expected interpretation which has been put by the Law Lords 
on the terms of the Gilchrist bequest, wdiereby no part of it 
can be allotted to “the advancement of learning ” Le. of research, 
but all to the propagation of knowledge. Dr. Hooker hopes 
that a future and more enlightened generation “will introduce 
into the theory and practice of the law an interpretation of the 
‘advancement of learning’ more in harmony with scientific 
ideas and the requirements of the age.” 

The president concluded his address by alluding to the 
Government Loan Collection of Scientific Instruments, which is 
being formed at South Kensington. 

“In the proposed exhibition not only are modern scientific 
methods and instruments, and the various methods of practical 
instruction in science to be fully dealt with, but it is also pro- 
posed that the history of science shall be illustrated by the actual 
instruments which have been employed from the time of Galileo 
downwards, in those critical experiments and discov cries which 
mark the principal stages along the road ot progress. ” 


THE FRENCH ACADEMY AWARD OF PRIZES 

the anniversary meeting of the Paris Academy of Sciences 
on Dec. 23 the following prizes were awarded as the result 
of the competition for 1875 : — 

1. Grand prize in the Mathematical Sciences, not awarded, 
and the subject re-set for competition in 187S — “ Investigation 
of the elasticity of crystalline bodies from the double point of 
view of experiment and theory,” 

2. Grand prize in the Physical Sciences. The subject was, 
“ To investigate the changes which take place in the internal 
organs of insects during complete metamorphoses.” The prize 
was au arded to M, Klinckel, Assistant- Naturalist at the Paris 
Museum. 

3. The Poncelet prize, to M. Darboux, for his analytical and 
geometrical works. 


4. The Montyon prize in Mechanics, not awarded. 

5. The Plumey prize of 2,500 francs was awarded to M* 
Madamet, French naval engineer, for an apparatus invented by 
him to indicate at any moment the number of turns made by a 
marine steam-engine by the simple inspection of a dial, and 
vdthout the need of employing a watch. 

6 . Fourneyron prize of 1,000 francs, to Iri. Sagebien. 

7. The Lalande prize in Astronomy, to Ivl. Perrotin, of the 
Toulouse Observatory, for his astronomical work generall}^ but 
specially for his discoveries of small planets. 

8. The Lacaze prize in Physics, 10,000 francs, to Prof. Mas- 
cart, for his researches on the solar spectrum, on the measure of 
the dispersion of gases, on the influence which the motion of the 
earth has on optical phenomena, and for his investigation of the 
rate of light. 

g. Montyon prize in Statistics, to M. Borins. 

10. The Jecker prize of 5,000 fiar.es awarded to hi. Edouard 
Grimatix for numerous researches in Chemistry, more especially 
in chemical synthesis. 

11. The Lacaze prize in Chemistry, 10,000 francs, toM, Favre, 
Dean of the Faculty of Sciences of Marseilles, for his great work 
on the transformation and equivalence of chemical, physical, and 
mechanical forces. It was wffiile pursuing his researches _ in 
thermo-chemistry, commenced thirty 5^ears ago in conjunction 
with Silbermann, that hi. Favre was led to investigate the great 
question of the equivalence of work effected by forces of different 
origin. M. Favre, giving an experimeatal demonstration of the 
most ingenious of Joule’s views, made use of his mercury calori- 
meter, in the form of a thermometer in vhose reservoir may be 
placed one or more elements. lie thus established that the heat 
developed by resistance to the passage of electricily in the con- 
ductors of a simple voltaic couple, is simply borrowed from the 
total heat due to the chemical action which en-genders the cur- 
rent ; if this resistance to the passage of electricity be annulled 
we obtain, as the work of the pile with closed circuit, the quantity 
of heat which will be due to chemical action alone without the 
transmitted electricity. 

12. The Barbier prize in Medicine, to Prof. Rigaud. 

13. The Desmazieres prize divided between M. Eugene 
Fournier, author of two memoirs on the Ferns of Mexico and 
of New Caledonia, and hi. Emile Bescherelle, author of two 
memoirs on the Mosses of the same countries. 

Prizes 14, 15, and 1 6 not awarded. 

17. Grand prize in Medicine and Surgery, to M. Onimus.^ 

18. Mont5mn prize in Medicine and Surgery. These prizes, 
of 2,500 francs each, were awarded to M. Alph Guerin, M. 
Legouest, and M. Magitot respectively. “ Encouragements ” of 
1,500 francs each were awarded to M. Berrier -Fontaine, to M. 
Pauly, and to M. Raphael Veyssiere. 

19. The Bi'eant prize not awarded. 

20. The Godard prize in Medicine, awarded to M. Alph. 
Hergott- 

21. The Serres prize not awarded ; but a reward of 3,000 
francs was given (i) to M. Campana for his researches on the 
anatomy and physiology of the respiratory and digestive appa- 
ratus, and of the serous membranes of birds ; and (2) to M. 
Georges Pouchet for a MS. work on the development of the 
skeleton, and especially the cephalic skeleton of osseous fishes 
compared with that of some other vertebrates. 

22. The Chaussier prize in Aledicine, of io,ocx> francs, divided 
between M. Gubler, M. Le Grand du Saulle, MM. Bergem and 
THote, and M. Manuel. 

23. The Montyon prize in Experimental Physiology, 764 
francs, to M. Faiwe, Dean of the Faculty of Sciences of Lyon, 
for his researches on the functions of various parts of the nervous 
system of insects. M. Faivre has established that among insects 
the localisation of function and the division of physiological 
work, are carried further than is generally supposed. 

24. The Lacaze prize in Physiology, 10,000 francs, awarded 
to M. Chauveau, Director of the Veterinary School of Lyon, for 
his researches on virulent and contagious diseases. M. Chauveau 
has proved that the virulent activity of the vaccinal, variolar, and 
glanderous virus is not due to the liquid, as a whole, but often- 
est to corpuscles which are held in suspension. M. Chauveau h^ 
moreover, discovered that the agents of contagion have not only ^ 
a vehicle the liquids which come from the bodies ot the sick» but 
that they may be transmitted to healthy animals by, 

and water. He shows that the human variola is a d^ti^ maiady 
by itself, of which the primary source is t^. the 

horse. - - 
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25. Montyon prize, in connection with unhealthy occupation, 
2,500 francs, to M. Denayrouse for nis invention to protect work- 
men while in the midst of an irrespirable medium. 

26. The Tremont prize, 1,000 francs, having been awarded for 
three years, 1873-75, to Prof. A. Cazin, an ‘‘encouragement” 
of 500 francs was awarded to M. Sidot for his researches on the 
various conditions of carbon and on the protosulphuret of carbon. 

27. Tlie Gegner prize of 4,000 francs was awarded to M. Gau- 
gain to assist him in pursuing his researches on electricity and 
magnetism. 

28. The Laplace prize, consisting of a complete collection of 
the works of Laplace, was awarded to M. Bonnefoy, “dux” of 
theficole Polytechnique in 1875. 


NOTES 

Prof, Huxley, on Tuesday last, at the Zoological Society, 
in his paper on Ceratodus, in describing the brain of that fish for 
the first time, showed how closely it approached that of the 
Lepidosiren, and how that in some points it resembled the 
Selachian rather than the] Ganoid type. He gave cogent argu- 
ments against the theory of Gegenbauer with reference to the 
typical conformation of the fore limb, and laid special stress on 
the affinities of the animal with ChwKsra. 

The Crown Prince and Princess received the leading German 
scientific men on Monday at Berlin, in order to confer upon the 
means of securing an adequate representation of Germany in the 
exhibition of scientific intruments to be held in London next May. 
Besides Doctors Achenbach and Falck, the Ministers of Commerce 
and Education, there were present Herren Kirchhofif, Dubois- Ray- 
mond, Dove, and Foerster, as physicists ; Herren Hoffmann and 
MagheUans, as chemists ; and Herren Reuleaux and Siemens as 
representatives of mechanical science. Mr. Cundiffe Owen, the 
Director of the South Kensington Museum, was present at the 
audience. A German committee was formed to promote the 
objects of the meeting. This is the latest adhesion to the 
scheme, and we are now able to say that the arrangements are 
complete in the case of Germany, the United States, Belgium, 
Holland, and Switzerland. In all these countries, committees 
appointed by Government are collecting instruments either for 
the Research, the Historical, or the Educational department. 

The following extract from the Order Paper of the Legislative 
Council of New Zealand, Oct. 19 last, seems to show that a 
supposed prehistoric man may perhaps become the subject of a 
judicial inquiry. The skeleton in question was exhumed in the 
course of excavations made forMoa bones and associated human 
remains by Dr. Haast, as detailed in his paper (“Trans, N.Z. 
Institute,” vol. vii.), and as that author holds strongly to the 
Palseolithic age of the deposit, while others assert its compara- 
tively recent date, it will be interesting to observe what light the 
coroner’s inquest will throw on the subject ; — “ The Hon. Mr. 
Mantell to move, That there be laid upon the table copies of 
any proceedings at any inquest held upon a ^body found, under 
suspicious circumstances, in a cave known as the * Moa Bone 
Point Cave,’ at Sumner, in the Province of Canterbury, on 
Saturday, Oct. 19, 1872, whose skeleton is reportedTo be in the 
Christchurch Museum. And, in the event of no such^inquest 
having been held, that the Government lay upon the table a 
statement of the reasons why no inquest was held \ or assure the 
Council that instructions wiU be forthwith issued to the proper 
authoiities to make such inquiry as may, if possible, lead to the 
identification of the individual whose body was so found, and 
set at rest any doubts as to the manner in which he came by his 
death.” 

We would draw the special attention of our readers to a paper 
in the current number of the Journal of Mental Science, by Dr. 
Herbert B. JVIajor, entitled “ Observations on the Brain of the 
Chacma Baboon.” Having, in his Graduation Thesis before the 
Umversity of Edinburgh, shown that in the smaller apes the 


size of the nerve corpuscles of the cortex of the occipital lobes was 
less than in the human subject, the author has analysed, layer 
by layer, the cortical substance of the brain of the chacma and 
man, his observations as yet being entirely negative. The points 
investigated are the number and appearance of the layers \ the 
character of the nerve-strata ; also the vessels and the white 
medullary substance. 

The large female chimpanzee, Mafoka, at Dresden, which 
has recently attracted so much attention, died, we regret to say, 
a short time ago. Dr. Meyer promises us an account of the 
animal, 

A PAPER by Prof- Reinhardt has recently been published at 
Copenhagen, 'on the Glyptodon remains of Brazil, together with 
the account of a new species, Glyptodon (?) duhius. 

The eloge of General Poncelet at the anniversary of the Paris 
Academy was the occasion of a pathetic scene. A tribune had 
been set ‘apart for the use of Poncelet’s widow, who was sitting 
with her lady companion. When M. Bertrand referred to the 
attentive care which had surrounded the last days of the departed 
geometer, and the real worship paid to his memory by the noble 
woman who had been his wife, Madame Poncelet could not 
restrain her weeping, and her emotion was communicated to the 
whole audience. The house was crowdedby friends and pupils 
of Poncelet. 

The Meteorological Society'of Paris has elected M. Janssen 
president for 1876. Mr. R. H.^ Scott, the director of the English 
Meteorological Service, has been nominated a member of the 
Council, and M. H. St. Clair-Deville one of the vice-presidents. 

At a recent meeting of the Vienna Geological Society, the 
Director, M. von Hauer, welcomed Dr.E.Tietze, who, after more 
than two years’ sojourn in Persia, had safely returned to Vienna. 
He made extensive geological researches, especially in Mount 
Elburz, and eastward as far as Asterabad and Sharood. He 
visited, besides, the environs of Asabeidshan, Ispahan, Chamjar, 
and the province of Farsistan, as alsjtlie salt desert south-east 
of Teheran. 

Tiie “Results for 1873 Meteorological and Magnetical 
Observations taken in Victoria, Australia,” have been received. 
In addition to the usual averages, which appear to be carefully 
made, Prof. Ellery gives valuable summaries of electrical phe- 
nomena, hailstorms, frosts, snow, sleet, gales, and strong winds, 
together with a detailed statement of the “hot winds” which 
have occurred during the year in different parts of the colony, 
and which form so important a feature of the Australian 
climates. The publication is accompanied with a map, showing 
the positions of the meteorological stations and the telegraph 
and railway routes. 

From Dr. King’s recently-issued report on the cinchona plan- 
tations in British Sikhim, which we have previously noticed, we 
learnt for the first time that an efficient febrifuge was being made 
and sold at a cheap rate in India. On this subject Mr. Gammie, 
the resident manager of the Government plantation at Darjeeling, 
writing to Dr. Hooker, says: “We are now busy collecting 
cinchona bark, and propose to collect about ninety tons of dry 
bark this season, which we can easily do. We are manufacturing 
it on the spot into a cheap febrifuge, which is evidently quite as 
effectual as quinine. The medical department appears to be taking 
kindly to it, for within the last three months I have sent them over 
600 lb. of it, and they are asking for more. We are now making 
from 40 lb. to 50 lb. a week, but are daily expecting orders to 
extend our factory, so as to make at least double that quantity. 
We have good hopes of being able to sell the febrifuge at one 
rupee an ounce and pay all expenses.” Mr. Wood, the Govern- 
ment Quinclogist, has, it appears, been appointed to officiate as 
Professor of Chemistry at Calcutta, and since his departure for 
the capital, the manufacture has fallen upon Mr. Gammie. 
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Prof. C. Holten has sent us ‘'Tables Meteorologiques de 
Copenhague pour I’annee 1874,” prepared by him, and pub- 
lished under the auspices of the Royal Danish Academy of 
Sciences and Letters. A special feature of this publication is i 
the long averages which appear with the monthly sheets of obser- 
vations. As regards rain, the averages are for fifty-five years, 
and as regards temperature for ninety-two years. The tempera- 
ture averages are particularly valuable, seeing that they are given 
for this long series of years for each day, each five-days period, 
and each month of the year. 

The contents of the Southport Aquarium have been studied 
with marked interest by a large number of persons during the 
Christmas holidays. Amongst recent additions is a very fine 
specimen of Alligator Indus ^ from New Orleans, more than 
$4 feet in length, a very large number of young alligators, some 
only a few inches, a school of herrings of all sizes, two masses 
of living sponge containing large colonies of brittle star-fish, 
young skate hatched in the aquarium, in the octagonal table 
tanks, which also contain a magnificent collection of sea ane- 
mones, echini, living bivalve shells, zoophytes, annelids, and 
seaweeds. Amongst recent improvements noticeable in this 
aquarium is the placing of sheets of india-rubber betv/een the 
plate-glass fronts of the wall tanks and the iron mullions, which 
has had the effect of entirely preventing the cracking of the glass 
from sudden changes of temperature. The quantity of water 
circulating in the tanks has been increased, fresh supplies being 
only received to compensate for evaporation. The company 
have a large number of iron tanks placed at the end of the pier 
to receive at once rare fish brought in by the deep-sea trawlers. 

We regret to hear of the death of Mr. James Hinton, well 
known as a writer in practical physiology and in philosophy. 

M. Germer Bailli£:re, the enterprising editor of Revtie 
Scimtifique Jitruo Zittd airs, has started two new periodicals, 

an “Historical Review,” quarterly, and a “Philosophical 
Review,” monthly. 

A tribute of respect w^as paid by the late French National 
Assembly to the leamed Minister of Public Instruction, M. 
Wallon, who was elected a life-mtmber of the Senate, represen- 
tatives of every political party having voted for him, although he 
had declined to stand as a candidate. 

The Catholic University of Paris opened its course of scientific 
lectures on Dec. 27. The lecturer in higher mathematics is 
M. Serret (not the well-known member of the Institute). 
The lecturer in physics is !M. Brauly, who was the preparateur, 
or general assistant of M. Desains, the Sorbonne lecturer. No 
lecturer has yet been found for botany. 

The establishment of a School of hlines at Lille is in con- 
templation. 

An Imperial ordinance, published on Jan. r, directs that the 
thanks of the Russian Government be conveyed to Prof. 
Nordenskjold, for his exploration of the Polar Sea up to the 
Yenisei River. 

The Government has ordered that the annual cost of the 
Ordnance Survey of the United Kingdom shall be reduced. 
During the past and present week a large number of civil assis- 
tants at the head- quarters at Southampton have received their 
discharge. 

Experiments will be tried in France within a very few days 
with a new system of taking up and depositing letter-bags from 
a railway-train running at a great velocity. The apparatus, 
which was invented by a chief telegraphist, is entirely self- 
working, and great expectations are raised by the French 
Administration. A waggon of the Lyons railway has been 


entirely fitted up on the new principle, and a special post for 
collecting and delivering has been erected in the Varenne St, 
Maur Section. 

A SPECIAL meteorological monthly paper has been published 
by M. H. St. Clair-Deville, who has just organised the Al- 
gerian Meteorological Service. The first number was issued 
a few days ago. 

Most interesting experiments are now being conducted at the 
Northern Railway Station, Paris, in the use of light generated 
by gramme magneto-electric machines. Success has been only 
partial, owing to the want of motive-power, but hopes are enter- 
tained of a speedy and successful result. 

We are glad^to see from No. 2 Qiih.^Iowa JVeather Re 7 jicu\ 
that the scheme of meteorological observations for the State of 
Iowa has thus far proved a success. For the first decade of No- 
vember, Dr. Hinrichs received eighty station reports from all 
parts of the State. A report of the results is at once prepared 
and forwarded to the newspapers for publication. The rest of 
the Rc'zfiew is taken up with minute directions as to the method 
of observing for the purpose of securing accuracy, uniformity, 
and fulness in the results of the observations embraced by the 
scheme. 

hiR. Murray has issued cheap editions of the nan-atives of 
Livingstone’s first and second African expeditions. In the case 
of the former the cheap edition seems to be a reprint of that 
published during the author’s lifetime, while the second is some- 
what abridged. Both are neatly got up, contain most, if not all 
of the original illustrations, and will be welcomed by many who 
desire to possess the original narratives of the work whicb has 
made Livingstone immortal, 

A REMARKABLY valuable discussion by M, Eelgrand, of the 
inundations of the Garonne, viewed specially in connection with 
the heavy rains which fell over France from the 21st to the 24th 
of June last, has been appearing at intervals for the past fort- 
night in the Bulletin International of the Paris Observatory. It 
is pointed out, from the dales of their occurrence, that the 
inundations of the southern portion of the basin of the Garonne 
which slants from the Pyrenees, have nearly always occurred in 
spring or early summer, and at the same dates either no floods 
at all, or comparatively unimportant floods, were experienced in 
the northern portion of the basin which slopes down from the 
Cevennes and central plateaux of France. It is to be noted that 
it is just at this season that the rainfall of the southern portion of 
France attains its annual maximum, and the nearer to the 
Pyrenees the more decidedly is the May -June maximum marked, 
and that the melting of the snows which have accumulated on 
the Pyrenees during the winter months proceeds most rapidly. 
On the other hand, it is shown that the great inundations of the 
northern portion of the basin occur generally during the cold 
months of the year, and that at the time of their occurrence there 
have been no corresponding great floods at Toulouse, in the 
southern portion of the basin. It is during the cold season 
that the rainfall reaches its annual maximum on leaving the slopes 
of the Pyrenees and advancing northwards over the basins of the 
Tarn, Lot, and Dordogne. The disastrous inundation of June, 
1S75, was in accordance with the experience of previous floods 
in the south of France. As a* great flood it was limited to the 
river courses sloping down from the Pyrenees ; and the near- 
est approach to a great flood elsewhere was in the b^ih 
of the Argout, the most southern tributary of the Tarn, 
and it was the flood of this tributary which occs^oi^ 
almost the whole of the flood of the Tam. , At 'stich 'fifeces 
as Auch, situated in a narrow valley, conse- 
quently, the drainage area is small, the was much 

less disastrous than at Toulouse and places similarly situated 
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near the confluence of large affluents draining a wide extent of 
country. The following official statement of the numbers of the 
persons drowned, classed according to the departments, will 
indicate the line of gi'eatest devastation : — Ariege, 73 ; Gironde, 
I ; Haute Garonne, 330 ; Lot-et-Garonne, 20 ; Tarn-et-Garonne, 
116 ; total, 540. The discussion of these inundations with refe- 
rence to the season of the year in which they have occurred in 
different portions of the Garonne basin, and in their relations to 
the physical configuration and annual maximum rainfall of each 
district, indicates a line of inquiry which, if further prosecuted, 
cannot but lead to most important practical results. 

The additions to the Zoological Society’s Gardens during the 
past week include three j\Ioose or Elks {A Ices machlis) from N. 
America, two Arabian Gazelles [Gazella arabica) from Arabia, 
deposited ; a Pig-tailed Monkey {Macacus nemestrinus) from 
Java, presented by the Rev. W. Ewart ; a Green Monkey {Ceyco- 
pitheciis calliiyicJnis) from W. Africa, presented by the Rev. J. W. 
Ay re ; an Earle’s Weka Rail {Ocydromus earld) from New 
Zealand, presented by Capt. H. Braddick. 


SCIENTIFIC SERIALS 

Bulletins de la Socieii d\ 4 nihroplogie de Baris, fascicules 
2, 3, 1875. — The former of these numbers gives the discussion 
which followed the reading of a paper by M. Pommerol, on the 
rock-excavations, basins, rocking-stones, and holes observable 
in many of the rocks of Puy-le-D6me. Contrary to the view 
which he had advanced in regard to their connection with pre- 
historic or early historic races, and their formation by man for 
domestic or religious purposes, the society generally concurred 
in the opinions maintained by MM, Leguay, Hamy, and Mor- 
tillet, that such formations are for the most part the results of 
natural causes, and that flint implements would have been in- 
capable of acting upon the hard granite of which they usually 
consist. They admitted, however, that some of the depressions 
and holes may in a few instances have been enlarged in process 
of time through human agency, after having become the scene or 
object of superstitious veneration. — M. Morice laid before the 
Society a report of the various races which now occupy Cochin 
China, the most numerous and characteristic of wdiicli are the 
Annamites and Cambodians. Next in point of numbers stand the 
Chams and the Mois, or mountain-men, and beside these a hybrid 
race, half-castes betv.’een Annamites and the Chinese settlers, and 
known as Minuongs, is rapidly attaining consideration as a distinct 
class. — M. Hamy gave a brief summary of a memoir, which 
he will soon publish iu extenso, on the cranio! ogical characters 
of the race that now occupies the Island of Timor, and which 
he considers to be not far removed from the Papuan Negritos. 
His examination of a number of Timorian skulls has led him to 
accept as proved the distinctive characteristics assigned to the 
race by Owen, Busk, and De Quatrefages. — M, Topinard’s paper 
on Australian hybrids gave rise to a long discussion, but can 
scarcely be said to have contributed directly or indirectly to the 
elucidation of any of the difficulties involved in the subject. — M. 
Piette’s communication of the result of his exploration of the 
Gourdan and Lr r el caverns is interesting from the fact that, in 
addition to the ordinary reindeer-lion, aurochs and other animal 
remains found in such caves, he discovered parts of two human 
jaws. One of these — the lower maxillary bone of an adult man, 
to which several much-worn teeth w^ere still attached — was found 
at Gourdan in close proximity to bones referred by the author 
to Ces>vus canadensis, or a closely allied form. The other jaw, 
apparently that of a child of seven, who had died during denti- 
tion, was excavated from the floor of the Loxtel cavern at a 
depth of 6 metres. — M. Condereau laid a paper before the 
Society, and explained the elaborate series of tables which he 
has constructed to illustrate his system of the classificat-oa of 
articulate sounds, and which he hopes to see accepted by 
anthropologists as the basis of some uniform phoneticc-physio- 
logical alphabet, by which writers of different nationalities may 
be brought on a common ground for the comparison of the diffe- 
rent ariiculate sounds of which the human voice is capable, — M. 
Broca brought under the notice of the Society a negro skull 
[belonging to their museum, where it forms the fiftecnSi in the 
'f'Gs&BBiai collection, in order to show how the normal parietal 
■ present such unusually large dimensions as to assume 


after death the appearance of artificially produced parietal per- 
forations. At a previous meeting of the Society, on March 18, 
M. Broca had exhibited a skull taken by M. de Palmas from 
an ancient cemetery in the Canary Islands, which presented a 
double parietal opening. — A very interesting and important paper 
was read by M. Broca on May 20, when he laid before the 
Society a resu 7 ?te of the “ Craniometrical Instructions” which 
they had commissioned him to draw up for the guidance ofi" 
anthropologists. In accordance with the directions of the Com> 
mission these instructions are preceded by a description of the^^ 
anatomy of the head, in which an entirely new anatomica. 
nomenclature has been adopted, for which M. Broca craved the 
approval of his confreres on the ground of the obscure termin- 
ology hitherto in use in craniology. Among a number of novel 
terms we may instance such words as endocranium and exo- 
cranium ; pteron and discus for the ascending and the horizontal 
parts of the greater ala ; inion for the external protuberance of 
the occipital ; and basion, opisthion, staphanion, pterion for dis- 
tinctive portions of the occipital, frontal, and temporal fossa. 
M. Broca announces that this new system of cranial terminology 
will be soon published in extenso in the “ Memoires ” of the 
Society. — M. CoUineau, in connection with the subject of arrest 
of development in the osseous and other parts of the brain, as 
shown by M. Broca in his paper on parietal perforations, drew 
attention to the extraordinary spread of religious mania in France, 
of which he gave numerous instances amongst the higher as well as 
lower classes, and appealed to medical and other scientific men to 
devote themselves to the elucidation of this important subject. 

Der Naiurforscher, November, 1875. — number contains 
an account of some interesting researches by M. Exner, on the 
capability of perceiving a time-difference between two impressions j 
of sense. Suppose a stimulus to act at moment a, and another 
at moment b, how near may a and b come together and the im- 
pressions continue distinct? M. Exner examines the various 
cases of two impressions on the same, and on different elements 
of an organ of sense, on similar elements of a pair of organs, 
and on elements of different sense organs. — From experiments 
on decomposition of albumen in animal bodies, M. Forster 
concludes that the blood of one animal introduced into the vas- 
cular system of another behaves like the blood already present ; 
that albumen solutions brought into the blood are decomposed 
like albuminous substances received through the stomach and 
intestine ; and that, of the albumen present in the body, that 
which is firmly held in organs and cells is but little decomposed, 
while that entering the intestine or blood-vessels in solution is 
mostly decomposed, — The physical properties of a freezing mix 
ture of sulphuric acid and ice are investigated in a paper 1 )y M. 
Pfaundler, and M. de Coppet discusses superfusion and super- 
saturation according to the mechanical theory of heat. Most of 
the remaining papers hardly call for notice here. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, Dec. 16, 1875. — Note on the Placentation of 
Hyrax, by Prof. Wm. Turner, of Edinburgh. The author de- 
scribes the result of his study of a spirit specimen, his object 
being to verify or refute the recent statements of MM. H. Milne- 
Edwards and George, which, contrary to the observations 
of Sir E. Home, Owen, Huxley, and others, are to the effect 
that the placenta of Hyrax is non-deciduate. He shows that 
the placenta of Hyrax is deciduate, like that in the cat, which it 
resembles in form ; it has also a large allantoic sac. 

Geological Society, Dec. 15, 1875. — Mr. John Evans, F.R.S., 
president, in the chair. — Francis James Bennett, Alfred Allinson 
Bourne, Charles Thomas r Clough, John Law Cherry, William 
Herbert Dalton, Walter Saise, James Weeks Szlumper, 
and Lament Henry Graeme Young, were elected Fellows ; 
and Prof. August Quenstedt, of Tubingen, a Foreign 
Member of the Society. — Notes on the Physical Geology 
of East Anglia during the Glacial Period,” by Mr. W, H, 
Penning. The author wished it to be understood that his 
remarks were intended to form a sketch, rather than a detailed 
account of the subject to which they relate. He intended to 
explain the origin of the so-called “ middle glacial ” 
gravels and sands, to account for their occurrence in certain 
areas and their non-occurrence in others, where they might 
reasonably _ have been expected. Also to briefly describe a, 
certain series of gravels of doubtful age and origin in the 
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Cambridge valley. A short description of the geology and 
physical features of the district was given, and an inference dra\vn 
&om the varying faunas of the “ Crag” that the land was sink- 
ing during that era and until after the deposition of the Cromer i 
Forest-bed.” Then Arctic conditions began to prevail, and 
the great glacial subsidence commenced; the ‘'lower glacial” 
beds were formed, and succeeded by a large series of false-bedded 
gravels and sands, with intercalated patches of unstratified clay. 
These deposits run up only to a certain level, about 300 feet, 
never quite reaching the top of the chalk escarpment, where 1 
the overlying boulder-clay is invariably found resting on the 
older rock, without any gravel or sand between. The author 
inferred from this circumstance that after the deposition of the 
“lower” beds, and as submergence went on, the waters of the 
North Sea w^ere again united to those of the Atlantic. A strong 
current was thus set up, which swept down from the north, 
bringing with it the material of which the gravels are composed, 
and which is found to consist of pebbles, all derived from the j 
northern and eastern coasts, mixed with flints from the chalk, j 
The escarpment of this formation stood at the time above the 1 
water, but when once sufficiently submerged to admit the water 
over its lou'er portions, the conditions were altered, the current I 
lost its force, and the deposition of gravel ceased. An oc- 
casional iceberg had dropped its load of un tratified clay, which 
became intercalated with the gravels, but the greater number of 
such bergs were quickly s\vept away to the south. Now the 
waters had access to a larger area, the formation of gravel was 
succeeded by that of boulder-clay, which in the author’s opinion 
is entirely composed of masses of clay enclosing boulders, brought 
down and dropped by icebergs in mass^ which accounts for its 
want of stratification. This boulder-clay rests evenly on and 
at the higher level overlaps the “middle glacial ” sands ; it then 
caps the chalk escarpment and plunges dowm into the Cambridge 
valley, even to the present level of the sea ; but in no instance 
on or beyond the escarpment does any sand or gravel intervene 
between it and the older geological formations, although just 
over the scarp (on the south side) the gravels run up to an 
elevation of 300 feet. The giavel-forming currents were 
evidently confined to the seaward side of the chalk range, and 
excluded from the Cambridge valley, which is undoubtedly pre- 
glacial, and which formed at the time a large inlet, land locked 
on every side but one, discharging its waters through the open- 
ing now occupied by the estuai7 of “The Wash.” In the 
Cambridge valley there are sheets of river-gravel of recent date, 
some patches of doubtful age, but not traceable under the 
boulder-clay, and an elongated series of gravels at a level of 20 
to 60 feet above the present level of the Cam. These are in some 
parts distant from the present course of the river, and present a 
striking resemblance to glacial gravels ; but as they here and 
there contain recent shells, and taking into consideration their 
uniformity of level, the author concludes that they indicate an 
ancient course of the River Cam. The other conclusions 
arrived at, after mature consideration of all the evidence hitherto 
obtained, are — that a gradual passage will be found to exist 
from the base of the crag up to and through the drift-deposits 
to tliose of recent date ; that in East Anglia we have evidence 
of but one, and that a giadual period of glacial submergence 
succeeded by a con espon ding movement of re-elevation ; and 
that theie are no “ middle glacial ” deposits whatever within the 
area of the Cambridge valley. — “ Denuding Agencies and Geo- 
logical Deposition under tlie Flow of Ice and Water, with the 
Laws which regulate these actions, and the special bearing on 
river-action, of observations on the Mississippi and other great 
rivers, and their present and past Meteorological conditions, and 
similar remarks on Marine Deposits, illustrated by the Irish 
Sea and the Chesil Beach,” by Mr. A. Tylor. The writer ad- 
duced evidence by measured sections and drawings to show that 
the Quaternary gravels were deposited rather in a wet or pluvial 
than in a snowy or Glacial period. He thought the denuding 
action of springs and the alternate action of rain and frost had 
been neglected. He considered Agassiz and other writers had 
overlooked the previous writings of Playfair, to whom he re- 
ferred. The rainfall of Westmoreland, Switzerland, and the 
Mississippi valley were compared in summer and winter to prove 
that floods M ere not necessarily greater from land covered with 
snow than from land covered with trees and vegetation when 
height above the sea and local circumstances were taken into 
consideration. Mr. Dana’s “Great Glacier,” whose melting 
was to supply a Quaternary river, Mississippi, 50 miles wide, 
would require a supply equal to 625 times the present rainfall to 
fill it. The melting of snow was assumed to be of such pro- 


portions by modem writers as to equal the debacles of older 
geologists. The high Swiss mountains pointed to a greater 
diminution of snow on high ^ound in the Glacial period ; and 
he believed the clouds then discharged near the sea-level, so that 
the mass of snow and ice was at low levels. It appears that in 
Greenland in the Soth parallel, according to Nordenskiold, near 
the sea in summer there is no snow on the ground 1,000 or 1,500 
feet above the sea. Open water at the poles must depend upon the 
abstraction of the vapour from the atmosphere at lower lati- 
tudes ; and probably in the Glacial period the ice-cap was thickest 
at the 70th parallel of latitude. Mr. Tylor thought the theories 
of former depressions of the land, as in the Mississippi valley, 
should be tested by examination for flexures. He had found 
(in 1868) that flexures, and fractures, had very much affected the 
course of the W'ealden denudation in the Quatemai7 period. 
The laws of river motion are very simple and precise ; and as de- 
pressions and upheavals are always unequal, any great move- 
ments in the Quaternary period would affect the courses of rivers, 
and be traceable in their deposits. The author had measured the 
remanUs valley gravels of Coalbrook Dale, which were associated 
with marine shells 200 feet above the sea, and compared their 
contour with ordinary valley gravels and with marine beaches, 
to ascertain under what probable conditions the sea had ris*-n up 
the Severn valley without leaving any traces of cliffs or marine 
denudation except between Bridgnorth and Coalbrook Dale. 
The diamond gravel -deposits in Africa have a similar contour 
to those of Coalbrook Dale. The position of tbe Muel Tryfaen 
beds was first described by Trimmer in 1831. Trimmer, an ex- 
cellent Ideologist, observed the scratches on the rocks covered 
by the gravel with marine remains, and noticed their ice-origin, 
but did not draw, unfortunately, the natural inference that there 
must have been a Glacial period in "W ales. This great discovery 
or invention was left to Agassiz to propose in 1S37. The 
glacier-eroded lakes, much lower than Moel Tryfaen, and close 
to it, are free from marine remains, therefore it seems difficult 
to suppose a depression of 1,300 feet and immersion in the sea 
of Tryfaen, and subsequent elevation, could have taken place 
without having left any marks on the land except at one spot. 
The measured section of the Chesil Beach shows its close ap- 
proximation to a binomial curve, and the regularity of beaches 
and littoral zones along the Channel teach us what are the 
certain consequences of land being immersed under the sea. 
Mr, Tylor produced plans and sections showing how the tide 
actually affects the sea-bottom, and described tbe gorge below 50 
fathoms in the Irish Sea. He treated the tide as caused by the 
alternate and opposite slow movement of the deep and great mass 
of the Atlantic, giving motion to the water at the coast almost 
simultaneously as if the whole water moved as one mass over an 
area of thousands of square miles. The velocity of the tide of 
one tenth of a mile per hour in a deep sia, produced by the com- 
position of forces a tide of a velocity of three or four miles an 
hour on the coast. High and low water at different ports are the 
direct consequences of local current? in shallow water, set in 
motion by the greater mass of deep water. There are points 
in the English Channel where within a few miles there is a 
difference of six hours in high water. He objected to the theory 
of a tidal wave travelling in one direction, and moving faster in 
deep water than in shallow, because the tide really travels quicker 
in shallow water, as his plans show. In support of this he 
showed the chart of the Channel, and that the tide turned in the 
Irish Sea at all points, deep or shallow, almost simultaneously 
and synchronously with the slow tidal movement in the Atlantic. 
He found that in a large area of sea of 120,000 square miles, 
where the water averaged fi7 fathoms off the SciUy Islands, the 
velocity of the tide was only one mile per hour, but in the 
shallows near the Channel Islands, where the depth was on an 
average 12 fathoms, by the composition of forces the velocity of 
the tide increased to 6 miles an hour. If the tide was the con- 
sequence of a tidal wave bringing high water, the tidal conditions 
of the Irish Sea would be very different from what they are de- 
scribed to be. He did not find any evidence of a plane of 
denudation on any sea coast, but, on the contrary, deep gorges 
and curved surfaces, depth varying with width, &c. The nearest 
approach to a plane surface was in the estuary of the La Plata ; 
but that flatness appeared more the consequence of deposition 
than denudation. The great cuts or indentations out of coast 
lines where rivers discharge into the ocean, when compared 
with the absence of indentations in areas where there are no 
great rivers, but where the rocks are equally hard, showed that 
such denudation depended upon the alt^nate and opposite action 
of rivers and the tide. He refmed to the removal of the bar 
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of the Danube, and to the great laws which regulate the flow 
of water, which he illustrated by diagrams. Hydraulics and 
meteorology must be studied in connection with the lines of 
denudation and deposition ; and however difficult and incon- 
venient these subjects might be, no results would be reliable 
unless all the physical circumstances were taken into account. 

Anthropological Institute, Dec, 28, 1875, — Col. A. Lane 
Fox, president, in the chair. — Major H. H. Godwin-Austin, 

E. Willett, Mrs. T. Cowie, and A. L. Lewis, were elected 
members. — Mr. John Evans, F.R.S., read a note on a proposed 
international code of symbols for use on archssological maps, 
which had been prepared by the sub-committee appointed at the 
Stockholm meeting of the Congress of Prehistoric Archeology. 

— ^Miss A. W. Buckland read a paper on divination by the rod 
and by the arrow. The author endeavoured to prove : — I. That 
from personal observation, rhabdomancy is still practised in 
England in certain localities, and that it is a survival of a very 
ancient superstition originating in the use of rods as symbols of 
power. 2. That the staff as a sceptre was probably a later form of 
the horn which was thus used in very early prehistoric times, and in 
that character adorned the heads of gods. 3. That from the use of 
rods or horns arose a veneration for them as possessing the inhe- 
rent power of healing disease and even of restoring life. Hence 
their use by magicians in all ages and countries, the chief instru- 
ments employed by them being a ring or circle, and a staff and a 
bifurcated stick. 4. That these symbols conjoined are found in 
Egyptian, Assyrian, and Peruvian sculptures, and may be traced 
in some of the stone circles of Britain, and in the shape of Irish 
and African brooches and fibulse. 5. That from the belief in 
the magical powers of rods perhaps arose tree-worship, or at 
least such veneration for trees as is observable of the oaks of 
Dordona and of the Druids, the ash of Scandinavia, and, for 
some unexplained reason, more particularly of the hazel. 6. 
That belomancy, or divination by marked arrows, said to 
be of Scythic origin, was practised in Babylon, Judosa, and 
Arabia, and that traces of it may still be found in the 
folk tales of Russia and Siberia, 7. That the mode 
of using these arrows had a strong resemblance to the 
very ancient custom of casting lots common to all peoples 
ancient and modem. 8. That the invention of lots and dice, as 
well as that of the divining rod, is ascribed to Hermes or Mercury 
identified with the Woden of Scandinavia, and by some writers 
also with the ladia Buddha. 9. That a strong resemblance 
exists between the implements of magic and the ancient alphabets, 
also the reputed indention of the same god or gods. 10. That 
many of the signs 01 letters forming the Archaic-Phoenician, and 
other alphab,.ts, are Icund in the rock sculptures of Peru, thus 
adding one mure to the many proof.-> of a communication existing 
between the hemhpheiei in prehistoric times, ii. That the aits 
of magic and divination vere not of Aryan origin, but remnants 
of the Turanian or Pre-At3’an faith which once overspread the 
world. 12. That this is proved by their present existence among 
aboriginal non- Aryan race?, and may, perhaps, even be used as 
a test of race, so that those who in Somerset and Cornwall are 
said to possess the power of divination by the rod may possibly 
hafe some remote affinity ■with the aboriginal inhabitants of 
Britain. 

Victoria (Philosophical) Instit-Qte, Jan. 3. — Several new 
members ■were elected. The yearly statement showed the insti- 
tute’s sphere of action had been much extended of late. The 
Rev. R. Thornton, D.D., read a paper on “Scepticism,” the 
concluding one of a series of four. 

Paris 

Academy of Sciences, Dec. 20, 1S75.— M. Fremy in the 
chair. — The following papers were read : — Theorems in which 
there are couples of segments having a constant relation, by M. 
Chasles. — Formula of the quantity of magnetism removed from 
a magnet by iron contact, and of the portative force, by M. 
Jamin. — Critical leinarks on the theories of formation of saccha- 
roid matters in pLnts, and particulaily in the beet, by M. CL 
Bernard. — No'e on the oider of Aug. 14, 1875, prohibiting the 
importation of fruit and other trees into Algeria, by M. Blanchard. 
— Expedidon to Campbell Island ; memoir on the chlorination 
of sea-water, by M. Bcmquet de la Grye. The law enunciated 1 
■ by Gay Lussac and Humboldt for the saltness of the Atlantic is 
■mso true for the Pacific. Having represented graphically the > 
lektion between dilatation, temperature, density, and chlorina- 
tion, the author seeks to analyse some phenomena of equilibrium * 


of the sea. — Exposition of a new method for resolution of numerical 
equations of all degrees (second part), by M. Lalanne. — New re- 
searches on the interior magnetism of magnets, by MM. Treve and 
Durassier. — Researches on Eucalyptus globulus^ by M. de Hartzen. 
The resin of Eucalyptus contains tannin and several fatty matters. — 
Action of mineral salts on the crystallisation of sugar, and deter- 
mination of their coefficients, by M. Lagrange. Of the various 
salts contained in sugar, the chlorides are the least melassigenous ; 
next come the sulphates and carbonates. The nitrates of potash 
and soda have the most prejudicial action to crystallisation. — 
Action of nitric acid on the phosphates and the arseniates of 
baryta and of lead, by M. Duvillier. — On the exchanges of 
ammonia between natural water and the atmosphere, by M. 
Schloesing. With the same tension of ammonia in the air, the 
quantity of alkali dissolved in a natural water, up to equilibrium 
of tension, decreases rapidly as the temperature rises. — On the 
propagation of heat in rocks of schistous texture, by M. Jannettaz. 
— On aniline black ; observations on a communication of M. 
Coquillion, by M. Rosenstiehl. — Note on the action of ozone 
on animal substances, by M. Boillot. Fifty grammes of beef 
enclosed in ozonised air were fresh and unaltered at the end of 
ten days. — On the myology of carnivora, by M. Alix. — On the 
pathogeny of deaf-mutism, improperly called congenital, by M. 
Tripier, Only about a fifth of those said to be bom deaf are so 
reaUy. In the other four-fifths deafness comes suddenly about 
two or three years of age. — On a crystallised boride of man- 
ganese, and on the rSle of manganese m the metallurgy of iron, 
by MM. Troost and Hautefemlle. — On the oxy fluorides of 
niobium and of tantalum, by I^I. Joly. — Determination of alka- 
line metals in the silicates, and in matters unattackable by acids, 
by means of hydrate of baryta, by M. Terreil. — On a new mode 
of production of trichloracetic acid, by M. Clermont. — On the 
classification and the synonymy of the stellarides, by M. Perrier. 
On T nerve-tubes, and their connection with the ganglionic cells, 
by M. Ranvier.— On the nerve-terminations in the electric plates 
of the torpedo, by M. Ranvier. — Remarks on a memoir of M. 
Tschermak, on the geology of meteorites, by M. Meunier, — M. 
Milne Edwards presented the first volume of “The Natural 
History of the Mammifers of Madagascar,” by MM. Grandidier 
and Alph. Milne Edwards. 

Vienna 

Imperial Academy of Sciences, Nov. ii, 1875. — MM. 
Toldt and Zuckerhandl communicated a paper on the changes 
of form and texuire in the human liver during growth. 

Nov. iS, 1875. — A paper was read by M. Liebermann, on the 
chloiophvil ot the colouring matters of flowers and their relations 
to the colouring matter of blood. He ti inks chlorophyll consists 
of two substances, chlorophyliic acid and phyliochromogen. 
The latter arises Irom chlorophyll through decomposition, and 
is probably what gives the various colouring matter of flowers by 
oxidation. 
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OUR WATER SUPPLY 

T he last Report of the Commissioners appointed to 
inquire into the Pollution of Rivers has excited a 
considerable amount of public attention, and the press, 
in addition to giving its own views on the matters 
reported on, has printed a considerable number of letters 
from private persons interested in the question. We have, 
of course, had the usual remarks about the conflicting 
statements of scientific witnesses, and a large quantity of 
ingenuity has been expended in attempts to prove that 
this conflicting evidence is an indication of the witnesses 
being so wedded to pet theories that they are unable or 
unwilling to see facts in their true light, and hence that 
the best way is to let matters take their course and trust 
that everything will come right in the end. To a very 
large portion of the world this conclusion is a most com- 
fortable one to arrive at, as it spares the ratepayer and 
offers no offence to the dreaded vested interesU^ On 
the other hand, there is a considerable section of the 
public which cannot hear that any part of our institutions 
is not absolutely perfect without being thrown into a 
state of nervousness and dread, a section well exemplified 
on the occasion of a former report by a paper which stated 
that — “ We must face the dreadful fact that no amount of 
filtration can free our water from the nitrates and nitrites 
which are amongst the most deadly of poisons ! ” 

No person of ordinary common sense can fail to per- 
ceive the folly of the alarmist school, but to the non- 
scientific public the fallacies of those whose cry is stare 
super vias aniiqtias are much more difficult to detect. 
Unfortunately the education through which most of the 
present generation have gone is not one which can enable 
them to arrive at any correct judgment as to the value of 
statements made by one scientific witness as compared 
with those made by another ; the natural result of their 
education is in fact to cause them to attach a great value 
to the statements of a man who has a reputation for what 
is known as popular science,” and to regard the real 
worker or knower as an amiable enthusiast or eccentric 
theorist who is so carried away by his fancies that he is 
quite incompetent to pronounce upon practical matters. 
The same habit of mind induces them to value the state- 
ments of those whom they are pleased to call practical 
men,” who are generally men having an empiric or im- 
perfect knowledge of certain processes. The result of 
this is that the opinion of one who has a mere smattering of 
chemistry, and therefore considers himself qualified to 
speak on all chemical questions, is pitted against that 
of one who has devoted his life to chemical and phy- 
sical science, and the puzzled outsider sits down ex- 
claiming, ‘‘Who is to decide when doctors disagree?” 
Again, this state of things is pretty well known to the 
people who are put on their trial by the allegations of those 
appointed to inquire into sanitary affairs, and they know 
well enough where to lay their hands on those who will 
make the best of a case entrusted to them ; and we cannot 
help thinking that if it were possible to tabulate the 
names of the scientific witnesses called during the last 
ten years on the side of sanitary reform or on the side 
Von XIII.— No. 324 


of those who considered their interests endangered by it, 
some curious facts would be brought to light. 

A letter from Sir Edmund Beckett, in the Times of 
January loth, illustrates the state of the case remarkably 
well. The writer, speaking of letters by Mr. Denton 
and Lord Camperdown, says that if they had heard as 
much scientific evidence about water purity as he had, one 
would have been less puzzled and the other less alarmed \ 
and he then goes on to say that — “ They would then have 
known that the late Report is only what every person of 
experience in hearing such evidence could have predicted 
with certainty from the constitution of this commission.” 
We may add to this, that any thoroughly competent com- 
mission of chemists working with a trustworthy process, 
could not have arrived at conclusions greatly different 
from those arrived at by the reporters. The writer then 
proceeds to say : — 

“ I have heard eminent scientific men assert on their 
oaths — and they always add that these things are ‘not 
opinions, but facts ' — that the water of a moderate-sized 
river receiving the unpurified sewage of half a million 
people was perfectly good, potable water for a town not 
many miles below the sewage-supplying places. That is 
a specimen of what we may call the impurist philosopher’s 
view of water. 

“ On the other hand, there is a school which maintains, 
with equal positiveness, the theory that no length of run 
(within such distances as we are practically concerned 
with) purifies sewage by oxidation, but that a particle of 
sewage, or whatever other learned name they call it, sent 
into the Thames at O.xford arrives as a particle of sew- 
age at Hampton, and may poison a man in London. 
It is true that they do not quite like the proposition 
reduced to those very bare terms, but they cannot deny, 
when they are pressed by a little cross-examination, that 
it is the logical consequence of their theory.” 

We veiy much regret that the names of the “ eminent 
scientific men ” who make the first assertion have not 
been given, as we should then have some means of ascer- 
taining the valuefto be attached to their assertions. With 
regard to the latter statement we think that the writer to 
a great extent entirely misses the point. Very few 
scientific witnesses will maintain that Oxford sewage 
atpi'csent reaches Hampton as sewage ; the question is, 
How long will the present state of affairs remain ? With 
our rapidly-increasing population the volume of sewage 
yearly poured into a river at any one point must increase, 
as do the n umber of points at which sewage is poured in ; 
and the questions really asked of the public are — How long 
do you suppose that this can go on before the river-bed 
is coated with sewer mud and becomes, as hundreds of 
streams which a few years back were clear and bright 
have become, an open sewer ? And is it not better to 
take such measures as shall prevent such a state of things 
from coming about than to wait until the pollution be- 
comes unbearable ? 

The writers of the report in question are perfectly well able 
to fight their own battles, so that we do not t hink it necesw 
sary to enter into any elaborate defence of their suggestions, 
but we must protest against their being treated as vision- 
aries, and their statements being judged as of no more 
value than those of the “ eminent scientific men ” who say 
that a moderate-sized river can receive the 'sewage of half 
a million of people and yet be a ‘^ pd^'etiy good, potable 
water not many miles sewage-supplying places.” 

M 
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We are in no danger of the theory of sanitas smiitatiim 
omnia sanitas being pushed to excess by sanitary zealots ; 
and fcr thepresent^ at ary rate, the teaching of the Rivers 
Pollution Commissioners has been nothing more than 
take care of the sewage^ and the water supply will take 
care cf itself.*^ i 


LIEUT, CAMERON IN CENTRAL AFRICA 

T he first detailed news of the latter half of Lieut 
Cameron’s trans- African expedition was read at the 
Geographical Society on Monday night, in the form of ex- 
tracts from letters of the explorer, who intends to remain at 
Loando until he has a chance of finding a genial climate 
here. We do not yet possess details sufficient to authorise 
ns in drawing final conclus ions as to the results so far as 
the great problem of Central African drainage is con- 
cerned ; though we are quite justified in concluding that 
Lieut. Cameron has proved himself to be possessed of the 
qualifications of an explorer of the first rank, and that 
means ought to be found of making still further use of his 
valuable services. He has not been able to accomplish 
all he intended when he set out from Ujiji in March 1S74, 
but he has certainly added very largely to our accurate 
knowledge of Central Africa. He was not able, owing to 
the hostility of the natives, and the want of pluck in his 
followers, to follow the course of the Lualaba in order to 
ascertain whether or not it joins the Congo. He has, 
however, obtained data which render it very improbable 
that the Lualaba and Tanganyika contribute to the Nile 
system ; the only known outlet of the lake, the Lukuga, he 
has ascertained, flows into the Lualaba. This latter river 
at Nyangw^ is only 1,400 feet above the sea, or 500 feet 
below the Kile at Gondokoro, and lies in the centre of an 
enormously wade valley, which receives the drainage of 
ail this part of Africa, and is the continuation of the 
valleys of the Luapula and Lualaba.” Cameron found 
that the river, contrary to Livingstone’s report, really 
turns to the west below Nyangwe, and the Arabs report 
that further down it flows W.S.W. A river, the Lowa, 
said to be as large as the Lualaba, at Nyangwe, joins it 
from the northward a short way farther down, besides 
other important rivers from the same direction. Cameron 
failed. to make his way to Sankorra, a lake into which the 
Lualaba falls, and to which trowser-w'earing traders are 
reported to come in large sailing-boats to buy palm-oil 
and dust (probably gold) packed in quills.” 

Lieut. Cameron traces with considerable minuteness the 
course of the Lualaba to some distance below Nyangw^. 
He shows that the tine Lualaba in its upper course is the 
liver to the west of Lake Bangweolo, crossed by the 
Pombeiros in their trading journeys to Cassembe^s Town, 
and that Livingstone's Upper Lualaba is properly called 
the Luvwa, The river receives many tributaries during 
its course to Nyangw^, and passes through a number of 
lakes, so that by the time it reaches its final destination it 
must be a river surpassed in volume by few others. 

All this seems to indicate that the Lualaba reaches the 
sea on the west coast, but that it does so by means of the 
Congo it w^ould at present be unsafe absolutely to assert, 
if it do not, what other Central West African 
sufficient size to carry off the immense drain- 
Lualaba eWdently represents ? 


On account of the vexatious obstacles to his course 
along the Lualaba, Cameron turned southward, and 
during his journey south and then west to Benguela he 
made many valuable and accurate observations which 
will help greatly in filling up that portion of the map of 
Africa. Some distance south of Nyangwe he came upon 
a small lake Mohiya, fed by the rains, and apparently 
isolated from the rest of the water-system, but which is 
interesting as containing regular lake-villages. He is 
inclined to believe that the Albert Nyanza is much smaller 
than Sir Samuel Baker makes it, and he found that the 
Lomtoi has no connection with the Kassabe, as shown 
in the map published by Keith Johnston. In the south- 
w'ard march Cameron passed the sources of the Lulua, 
which runs into the Zambesi, whose sources he places in 
23° E. long, and 11° 15' S. lat. 

Cameron gives the most glowing description of the 
productiveness of the country through which he has 
passed] coal was found, gold, copper, iron, and silver are 
abundant, and he is confident that with a moderate expen- 
diture of capital “ one of the greatest systems of inland 
navigation in the world might be utilised.” Multitudes of 
tropical products abound, and the region is well adapted 
for the cultivation of extra- tropical ones. A canal, he 
thinks, of twenty to thirty miles in length, would connect 
the Congo and Zambesi systems, and the resulting com- 
mercial advantages would he enormous. So the enthu- 
siastic traveller believes, and whatever may be the results 
in this direction, the gains which have accrued to accu- 
rate geographical knowledge from his journey are such as 
must earn him the warmest thanks of the friends of science. 
He has taken 400 observations, ‘^and consequently,” as 
Sir Henry Rawlinson remarked, “ has soundly established 
all the geographical landmarks of the country.” 


MORELES EUCLID SIMPLIFIED^^ 
Euclid Simplified, Compiled from the most important 
French works, approved by the University of Paris and 
the Minister of Public Instruction. By J. R. Morell, 
formerly H.M. Inspector of Schools. (London : Henry 
S. King and Co., 1875.) 

■p UCLID simplified! "My friend M., with great 
painstaking, got me to think I understood the first 
proposition in Euclid, but he gave me over in despair at 
the second.” Had Elia lived in these days of modern 
geometries perchance he had been a moderate geometer, 
but his wit might have been dulled. The book before us, 
however, is not the book we should recommend to a 
sucking geometer. We look upon it as one of those pri- 
vate ventures which we hope the Association for the 
Improvement of Geometrical Teaching will extinguish. 
There is hardly a page without its crop of faults. The 
title we consider to be a misnomer, for the method of 
Euclid (the geometer) is departed from altogether. We 
should look to find in a " Euclid Simplified ” something 
far different from this. The treatise is based upon good 
geometrical authorities, as will be seen by a reference to the 
prefatory remarks ; it is to theform in which these authorities 
are presented that we object. Who is the interpreter ? A 
former "H.M, Inspector of Schools.” We have been 
wont to look upon these gentlemen as masters of one or 
more tongues, and as having a fair acquaintance with the 
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ologies.” We have not formed a high opinion of the 
geometrical attainments of this compiler, nor do we con- 
sider him to be well versed in the French language, or 
even in elegant English composition. Quis custodiet 
ipsos custodes ? ” It is a work offered for the use of 
schools ; ” it is essential, then, that the writer should take 
all due precaution to be accurate. We think, further, that 
he should rather be disposed to retain terms with which 
boys are fairly acquainted, if they are correct, than to be 
constantly using terms and phrases which betray their 
Gallic descent. Thus pp. 23, 55 : angles are equal as 
opposed at the summit ; ” p. 40 : “ this corollary gives 
occasion to 'P pp. no, 112; “shows that to have point 
6“;” p. 1 41 : “operating in the same meastirc^^ (?way) ; 
p. 166: “three points taken in equal number on the 
sides of a triangle and in unequal fiuinher on its sides 
produced;” p. 168: the centre of similitude is the 
mceting-placep &c. ; we shall get to rendezvous in time. 
The words “passing by a point” {par^ occur repeatedly ; 
on p. loS we have “ by point D draw in like maner 
(sic) ; ” pp. 4I5 42, furnish “ perpendicular to the centre,” 
“ perpendicular to the middle,” and so on.* It is hardly 
good English to say one point becomes confounded with 
another point, pp. 46, 97, 127 ; the boy-mind is apt to 
confound the different steps of the reasoning, and the boy 
often is tempted to exclaim, “ Confound it altogether,” 
“ Cord ” of a circle would not be difficult to make out by 
one who had read French mathematics, but at a “spell- 
ing-bee ” we should prefer the candidate who spelled it 
“ chord.” But to return to the prefatory remarks. These 
have no signature, so we cannot be sure that it is Mr. 
Morell who writes it is anticipated that it will prove 
more practically useful than most other school-books on 
the subject.” We should expect, too, some recognition of 
the work accomplished by the association referred to 
above, the more so as Mr. Morell was at one time a 
member of the association. We should have been dis- 
posed to think that he has employed some one to make 
the compilation and translation, and has not carefully 
revised the work himself ; but tlien against this we have 
the title-page. Were we to note and comment upon 
every passage we have marked, we should tire our readers. 
We shall content ourselves with culling a few elegant 
extracts. Many of the enunciations are loosely, if not 
always incorrectly, worded. Parallels are treated of in 
p.2i before any dehnition of them has been given. Onp.24 
we are told the term ira 7 isversal is new to English 
schools : “it explains itself,” and we are favoured with its 
derivation ; in like manner, on p. 73 we are informed that 
harmonics have been “recently introduced in French 
geometry ; ” in the same note a specimen is given of 
“ the new and interesting treatment of this question (i,e, 
harmonics) abroad ; ” on p. 72 we have a note on the 
word capable; “this term — used in French treatises — 
explains itself, if traced to its Latin root, capax^ holding, 
a segment capable of an angle = a segment holding an 
angle.” And on p, 104 ; “ this circumference, by the well- 
known construction of the capable angle, will pass by 
point 

A parallelogram is defined to be a quadrilateral, of 
which the opposite sides are equal; in theorem xxxi. he 

* Forpp. II, 20, “two triangles ane equal as having' an equal angle,’ 
&c., wc should prefer because they have,” &c. 


subsequently proves this. The term lozenge is used in 
the text, and a note tells us that the figure is called 
“ rli 07 nbus in the old-fashioned Euclid ” A terrible mess 
is made of circu 7 nfere 7 ice on p. 36. “ The circumference 

is a plane line, of which all the points are equally distant 
from one same point situated in the middle and named 
centre.” This is not so bad as the common school-boy 
definition : “ a circle is a plain figure bounded by one 
straight line, and is such that all straight lines drawn 
from a certain point in its centre to the circumference are 
equal but it is not what we should expect in a text-book 
for boys. Again, “ a circumference is generally described 
in language by one of its radii.” The italicised the is 
easily accounted for when we remember the source from 
whence the definition is taken ; here, of course, it ought 
to be but on p. 51 we ought to have the for a (“ A polygon 
is inscribed in a circle when its summits are situated on 
the circumference). Reciprocally (Mr. Morell's term for 
the usual conversely), a circle is said to be circumscribed 
round a polygon,” that is, the circle and polygon pre- 
viously mentioned, otherwise the definition is incomplete. 
No distinction is made of major and 77 tinor arcs. Thus, 
p. 39 : “ of two unequal arcs the greater is subtended by 
the greater chord this is, of course, only true of minor 
arcs. On p. 66 he bisects a given arc without having 
shown how to bisect a given line. On p. 70 C, C have 
been wrongly printed in three places. On p. 81 homo- 
logous is derived from o^ofos and Xoyo? (p. 9, isosceles 
from toror is doubtless an oversight). On p. 85 occurs a 
passage we cannot understand ; he has a quadrilateral 
A B CDf and then draws E F {E on A B, E on CD) 
parallel to B C; he says rightly the angles of the two 
figures are equal, but the sides not in the same propor- 
tion ; then he proceeds to say “ in like manner, without 
changing the four sides A B,B C, CD, (sic), point B can 
be brought near or removed from D, without changing 
the angles.” We cannot understand it, and so do not 
see it. 

In the first note on p. 91, boys are informed that M. 
Chasles is “ Professor of Superior Geometry at the Col- 
lege de France, and one of the first geometers of the 
present age f in the second, “ homothetie ” is derived 
from ofjLOLos and Sea-ts ; in the third, “ radiivectors or vec- 
tores are the straight lines drawn from the two foci of an 
ellipse to any one point of the circumference of an 
ellipse.” On p. 122 we are told that the ratio of the 
equilateral triangle inscribed in a circle to the radius is 
s/Sj whereas it ought to be (as is proved in the text) the 
; ratio of the side of the equilateral triangle, &c. On this 
page, and also elsewhere, we have B used for a right 
angle ; this is, we think, likely to mislead boys : nor do 
we approve of the expression, “each of these angles 
will be vjorth J RP R is usually employed to denote 
the radius of the circumscribing circle of a triangle. 
Pages 132, 133, bristle with blunders, due partly to 
editor, but principally to the printer. On p. 134, for 
“pentagon” read “ pentedecagon ” (a purism for “qifin- 
decagon”). Page 136, on the calculation of of 

the circumference td the diameter, we read “ 1^0 com- 
plete solution of this problem belongs to mathe- 
matics. Therefore it is here less giving a 

method to calculate this ratio, gpte a notion that 

it is possible to do so.” strikes us as not 
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being particularly elegant. Onpp. 144, 145, in the proof of 
the important proposition that the ratioof anytwo rectangles 
R and R' is the same as that of the product of the height 
and base of the first, to the product of the height and 
base of the second, there are two, at any rate typographi- 
cal, errors which would exceedingly trouble boys or the 
ordinary run of self-taught students. Also in a numeri- 
cal example to this proposition the writer correctly gets 

and then says the first rectangle is 4-^ times 

greater than the second rectangle. On p- 148 the reason- 
ing in theorem vi. is defective, and in the scholium 
there is a misprint ; it is, however, not necessary to dwell 
fully on this Book V., which is especially faulty. We 
shall close our remarks on the text by quoting a sentence 
on p. 17 T, simply remarking that we could have extended 
our criticism to twice or thrice the dimensions of the 
present notice. The sentence is : “ The further develop- 
ment of the Theory of Transversals is reserved for a 
special treatise on Modern Geometry, with a popular view 
of the recent improvements introduced by ZVI. Chasles.” 
May it be reserved to the Greek Calends ! say 
we._ Who and what is Mr. J. R. Morell, that 
he should venture to act as interpreter of M. 
Chasles' brilliant contributions to Geometry ? Such 
a work brought out by a competent writer would be 
of great use. It was in 1S71, that Mr. Morell pub- 
lished *^The Essentials of Geometry, Plane and Solid, 
as taught in French and German Schools, with Shorter 
Demonstrations than in Euclid ” &c. After the reception 
this little work met with one would have hoped that the 
author would have learnt wisdom, and before he sent forth 
another such work into the world would have submitted it 
to one or two candid and competent geometrical friends. 
The book might yet be made a very fair one, but as it is 
at present we must condemn it most strongly. 

There is an appendix of 205 exercises, and we have 
marked upwards of forty as each containing something ob- 
jectionable in language or in geometry. We must content 
ourselves with a selection : — 30. Given a rectangle and a 
point situated m the interior of a quadrilateral; it should 
. be ^ and a ix>4nt within it ” (or some such words ; it is the 
billiard-table question which is given in many French 
text-books). 40. A triangle and any plane figure, in 
general movable in a flane^ &c. 42. Which is the 

geometrical locus^ Sic. 103. A question of two concentric 
circles; in the circle, in the /////<? one. ii6isnot 
neatly put ; it is, What is the geometrical locus of the 
centres of the circles which intersect orthogonally — that 
is, formmg a right angle — two given circles ? ” 143, 193, 
he uses in ike function^ where an ordinary geometer would 
write in terms of. In suck ^vise and in (for into ”) fre- 
quently occur. Before closing our article, we must point 
out that the work we have examined is not to be co^i- 
founded with “ The Elements of Geometry in Eight 
Books ; or. First Step in Applied Logic, by L. J. V. Gerard, 
which forms a volume in Dr. J. D. Alorell’s Advanced 
Series for Colleges and Schools. This is the work of an 
able and judicious writer; we must at present content 
cmrselves with merely commending it to the notice of any 
readers interested in the subject A word of praise 
extend to the external aspect of Euclid Simpli- 
a neat and geometrical design on the cover. 


TISSANDIERS PHOTOGRAPHY 

A History and Handbook of Photography. Translated 
from the French of Gaston Tissandier. Edited by 
J. Thomson, F.R.G.S. (London : Sampson Low 
and Co., 1876.) 

A LTHOUGH one may reasonably object to the state- 
ment made by an eminent French savant that 
'^chemistry is a French science,” there is no denying the 
fact that photography, so far as its early history is con- 
cerned, is eminently a French art. M. Tissandier, the 
author of the wmrk now before us, of course does not fail 
to impress this fact repeatedly upon his readers by 
speaking of photography as the “ art of Daguerre,” and 
indeed throughout the book he places his own country- 
men in positions which might in some cases be justly 
considered as somewhat too prominent. The addition of 
some few historical notes, however, by Mr. Thomson, the 
editor, renders the work, on the whole, as fair a history of 
the subject as we could wish to read. 

Of the three parts into which the book is divided the 
first is entirely historical, commencing with a description, 
of the camera obscura of Porta, and the discovery of 
Luna Cornea ” by Fabricius, and then proceeding to the 
early e.xperiments of Prof. Charles, Wedgwood, Davy, and 
Watt. The connection of DagueiTe with the first deve- 
lopment of photography is of course known to all. The 
early life of Daguerre forms the subject of the second 
chapter, and the author here relates an incident which 
may be new to many of our readers. 

It seems that in 1835 a poorly-dressed young man 
entered the shop of Charles Chevallier, which was at that 
time much frequented by amateurs, and demanded the 
price of one of the new cameras with converging meniscus 
lenses, which were then being made for the first time. 
The young man^s manner showed that the price named 
was far above his means, and Chevallier then inquired 
for what purpose he required the camera. The stranger 
declared that he had succeeded in fixing the image of the 
camera on paper, but that the instrument he had em- 
ployed was of rough construction, and he was anxious to 
continue his experiments with the improved apparatus. 
Chevallier being sceptical as to this statement, the young 
man placed on the counter before him a piece of paper, 
on which appeared a view -of Paris, and on further 
questioning gave the optician a vial of blackish fluid, 
which he stated to be the liquid with which he operated. 
To continue, in the authoris own words : — The unknown 
explained to the optician how he should go to work ; then 
he retired lamenting his hard fate, which would not 
permit him to possess that object of his dreams, a new 
camera ! He promised to return, but disappeared for 
ever.” It may be added that Chevallier could get no 
result with the liquid left with him. The incident was 
related to Daguerre, but the tmknown inventor never 
appeared again, so that his name and fate remain a 
mystery. The succeeding chapters contain an account of 
the life and labours of Nicephore Niepce, and a history 
of the partnership entered into between this gentleman 
and M. Daguerre. Niepce’s process, it will be remem- 
bered, depended upon the fact that “ Bitumen of Judsea,” 
when exposed to light, becomes insoluble in oil of 
lavender. Daguerre, continuing his researches under the 
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some years before Daguerre’s discovery was made 
known, does not appear till rather late in this history, 


new act of partnership, at length discovered (acciden- 
tally, according to the present account) the action of 
light upon a film of silver iodide. “ Photography was 
henceforth a fact ” — unfortunately, however, at this time 
his partner died, and Daguerre was left to continue his | 
work alone. 

The history and progress of the new art of Daguerreo- 
type is then traced, its purchase by the Government 
described, and the discovery of accelerating and fixing 
agents gone into. The editor at this stage reminds us 
that the use of sodium hyposulphite was first made 
known by Sir John Herschel, but Mr. Thomson erro- 
neously terms this salt a developing agent.” We next 
arrive at that period of the history when the improvement 
in lenses effected by Chevallier enabled the time of expo- 
sure necessary for a Daguerreotype plate to be reduced, 
bureven then the sitter had to remain motionless for four 
or five minutes in full sunshine ! The torments of the | 
unfortunate patient undergoing this ordeal are very gra- ! F.g. i.-Facsimile of a microscopic despatch used during the sieg. of Paris. 



phically described. The name of Fox Talbot, who had j 
succeeded in fixing the photographic image on paper ' 


and then in a position which we cannot but consider as 
too subordinate, to which effect the editor has added a note. 



i lu 2. — Kuiargu microscopic <it.sp.Ui.hea dunn.i the siei^v; ul Ihi.is, 


The next stage of photographic history brings us to 
the time of Niepce de Saint- Victor (nephew of the Niepce 
who was in partnership with Daguerre), who first dis- 
covered the albumen on glass process. The application 
of collodion to photography by Legray in France, and 
Scott Archer in England, brings the art down to its pre- 
sent state of development, and the author at this stage 
brings the historical portion of the subject to a conclusion. 

In the second part of the work the operations and pro- 
cesses of photography are’. dealt with in seven chapters. 
1 he watchful vigilance which the editor has kept over the 
interests of British science^has here for once failed. The 
■v^hole credit of the bichromate of potash and gelatine pro- 
cess — the foundation of all the photographic permanent 
printing processes— is more than once in the course of 
the work assigned to Poitevin, “ The various processes 


or producing positive carbon prints,” writes M. Tissandier 
on p. 162, “ are based on the principle indicated by 
Alphonse Poitevin in 1 85 5.” We must remind our readers 
that a patent for the use of bichromate and gelatine in 
steel engraving was taken out in this country by Fox 
Talbot in 1852. 

Of the carbon processes that of Swan is described by 
the author, and the editor adds a brief account of the 
most recent improvements in this branch of the art 
adopted by the Autotype company. The last chapter of 
this part relates to the problems yet awaiting solution, 
and is chiefly devoted to an account of the attempts which 
have been made to photograph in natural cokmrs. 

The third and last part of M. Tissahdiej^s book treats 
of the applications of photography. . In' first chapter 
we have a description of teliographic and 
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photo-lithographic processes which have from time to 
time been invented, including those of Donn6, Fizeau, 
Niepce de Saint-Victor, Poitevin, Baldus, Gamier and 
Salmon, Albert, and Obernetter. The second chapter, 
nnder the title of Photoglypty,” is devoted to a de- 
scription of the Woodbury process, after which follow 
tw^o chapters on photo-sculpture and photo- graphic 
enamels. Chapter V. treats of photo-micrography, and 
is illustrated by several excellent engravings of photo- 
graphs of microscopic objects. The follow’ing chapter 
describes the application of photography to w'ar. The 
method of sending microscopic despatches by carrier- 
pigeons adopted during the siege of Paris will be of 
interest to our readers. The despatch having been 
printed was reduced by photography on to a collodion 
film, which was then roiled up and enclosed in a quill, which 
was fastened to the tail of the pigeon. We here repro- 
duce a facsimile of one of these microscopic despatches. 
To read the despatches sent in this way the collodion 
film was unrolled by immersion in weak ammonia water, 
dried, placed between two glass plates and a magnified 
image projected on to a screen by means of a photo- 
electric microscope (see Fig, 2), 

Chapter VII. gf astronomic^ l^o^graphy, and 
touches upon tho results achieved in this branch of the 
art by Warren De la Rue, Secchi, Rutherfurd, Grubb, &c. 
The author is not quite accurate when he states that 
for astronomical photography *^it is indispensable to 
make use of a reflecting telescope having a speculum 
formed of glass silvered aepording to Foucault’s process.^' 
The experiments of Rutherfurd show that lenses may be 
used with excellent results. Chapter VIII. describes pho- 
tographic registering apparatus, barometric, thermome- 
tric, magnetic, electric, dec. ; and Chapter IX. is devoted 
to stereoscopic photography. 

Chapter X. treats of the applications of photography 
to art, while the last chapter discusses the future of pho- 
tography. The author expresses a hope that among 
other developments which the art is destined to undergo, 
the time may coa^e when it will be possible to photograph 
by telegraphic 

The forefoir^ «# fte book will be sufficient to 

enable our readers to farm an estimate of its contents. 
The translation appears to have been careiuliy made, and 
the engravings, of which there are over seventy, are ex- 
cellent. The frontispiece portrait, by B. J. Edw^ards and 
Co.’s photo-tint process, is a beautiful example of perma- 
nent photographic printing. In conclusion, we can heartily 
commend M. Tissandieris book as a popular expose of 
plKstc^phy. R. Meldola 


OUR BOOK SHELF 

Morocco mid f/ic Moors : being an Aciount of Travels^ 
wiih a General Description of the Country and its 
People, By Arthur Beared, M.D. Oxon, F.R.C.P., &c. 
(London : Sampson Low and Co., 1876.) 

Many readers, we believe, know less about Morocco 
than they do about Lake Tanganyika, the Fiji Islands, 
the^ Arctic regions. Not that there are no easily 
works on the country ; no one, we conceive, 
anxious to ^"^get up’’ Morocco would 
oav« eiEBculty in collecting trustworthy authorities, 


both in English and French. The modern general reader, 
however, has so much to do to keep up with a decent 
percentage of the literature of the day, that, unless for a 
special purpose, he is not likely to unshelve works of 
travel of a past generation ; therefore, even for coun cries 
near at hand and whose names occur almost daily in 
Reuters despatches, it is useful now and again to have 
the narrative of a recent visit. Morocco, though com- 
paratively near us, yet in many respects is so isolated and 
so far behind the age, that a trustworthy account of its 
condition is welcome. Dr. Beared was only a few weeks 
in this country in the autumn of 1S72, He landed at 
Tangier, visited the neighbourhood, sailed down the coast 
to Mogador, calling at one or two places on the way, and at 
a time of great internal disturbance visited the city of 
Morocco, wda ere an attempt was made to poison him, hap- 
pily without success. He managed to make a very good 
use of his time and his eyes and his introductions, and the 
reader wdll find many interesting observations on the 
people and the country. Dr. Beared has, however, not 
confined himself to his own observations, but has evi- 
dently diligently studied various authorities on the 
country, and taken trouble to acquire information from 
various quarters. The results he presents throughout the 
work as he goes along, and especially in a series of con- 
cluding chapters on the country and the people, govern- 
ment, law, education, superstitions, agriculture, natural 
history, &c. The appendix contains a variety of valuable 
material, including meteorological obsen^ations for Tan- 
gier and hlogador. Dr. Beared is strongly impressed 
with the value of hlorocco as a resort for phthisical 
patients, the climate in some parts, he thinks, being in 
^ this respect superior to that of almost any other place. 

: To anyone wishing to have a pretty full, and on the 
whole trustworthy account of the present condition of 
Morocco, we can honestly commend Dr. Leared’s book, 
which, we should say, contains a small map and numerous 
illustratipns. 

Tyrol and the Tyrolese: the People and the Land in their 

Social, Sporiing,and Mountaineenng Aspects, By W. 

A. Baillie Grohman. With numerous illustrations. 

(London : Longmans, 1876.) 

Whatever other qualities Mr. Grohman’s book may 
possess, it is at least intensely interesting. The author 
is by birth half a Tyrolese, and he has spent several 
years in the country, evidently living frequently in all 
respects as a native, and thus having unusual opportuni- 
ties of becoming thoroughly acquainted with the country 
and the people. What we have said in speaking of Dr. 
Leared’s work on Morocco, might be applied with equal 
force to Tyrol, which, although the yearly n sort of 
hundreds of tourists, is kno'wn to most only on the sur- 
face. hir. Grohman’s chapters give one a very satisfactory 
idea of the character and customs and general life of the 
people, and his sketches of the mountain scenery and of 
the habits of the chamois and black-cock arc interesting, 
and in the latter case may furnish naturalists with a few 
additional facts. The people themselves are evidently 
made of splendid stuff, but at present rough and raw, and 
sorely in need of being polished. They are overridden 
with superstition, and in many of their customs, especially 
in the matter of social morality, have a strong resemblance 
to what the Scotch were generally a generation or two 
ago, and are still in some remote districts. The book is 
mostly occupied with Mr. Grohman’s personal adven- 
tures, and one is sometimes inclined to suspect that these 
have been pieced together so as to tell effectively. This, 

I however, simply adds to the interest, and does not detract 
I from the value of the work. One of the most interesting 
chapters describes an ascent of the Gross Glockner in the 
dead of winter by the author and four guides. The illus- 
trations are very beautiful, and the book, we should 
think, is likely to find many readers. 
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LETTERS TO THE EDITOR 

\7he Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications, 1 

The Late Eclipse 

Ax answer to Mr. Proctor (vol. xiii. p. 186) is unnecessary to 
those who know all that has been written on the possibility of 
photographing the spectrum of the corona, but I take the liberty 
to give a few quotations out of the literature on the subject for 
the benefit of those who take an interest in the discussion, yet 
had no opportunity of following it in detail. Want of space 
prevents me from quoting all the letters in full, but I believe that 
I have not left out anything which might alter the sense of the 
quotations. The passages which seem to me to be important 
to the point at issue are printed in italics. 

1. Letter to the Editor of the Daily News, signed Richard A. 
Proctor, January 26, 1875 : — 

** It is said that some enthusiastic students of science propose 
to try to get photographs, not of the corona as seen in a tele- 
scope, but of the exceedingly faint coronal image seen with a 
spectroscope. If they succeed they will have achieved a clever 
photographic feat, but the result, so far as the corona is con- 
cerned, can have little scientific value. It is mathematically 
demonstrable that this is the case, for the quantity of light actually 
forining the coronal image can be shown to he far less in ainonnt 
than is jzecessary for the formation of a satisfactory photo graph 

2. Letter signed “ A Fellow of the Royal Astronomical 
Society” {English Mechanic, May 21, p. 248) : — 

.... “ But if Mr. Proctor should take upon him to answer 

the first of these questions in the affirmative, the second in the 
negative, then I could ask him whether any body or any set of 
men possessing the slightest knowledge of the subject could or would 
have issued the preposterous instructions about photographing the 
spectra of bright lines in the corona, which emanated from the 
Royal Society ? The bright lines in the corona ! Why, it has 
been recorded again and again by skilful observers that so faint 
is the light of the whole corona during the totality of a solar 
eclipse, that it casts no shadow whatever ; and we know that the 
outer parts of the corona failed utterly to impress a collodion 
plate in^ five seconds, upon which a sharp and effective image of 
the partially eclipsed moon impressed itself in O’l second with a 
longer focussed telescope ! ” 

(1 should not have quoted in your columns any remarks of this 
anonymous writer had not Mr. Proctor's reference to them in the 
following letter rendered it necessary.) 

3. Letter from hlr. Richard A. Proctor {English Mechanic, 
May 2S, 1875, p. 272) 

With respect to the eclipse observations last April, I have 
already said, as ‘F.R.A.S.' does (let. 9,113, p- 248), that the 
failure of the Government expedition was rendered certain by 
the instructions of the Royal Society Committee. I pointed this 
out also before the expedition started. I agree with ‘ E. R. A,Sf 
entirely i?i hzs inteipretaiion of the 77iatterf^ 

Taking these letters in connection with what Mr. Proctor now 
wnites, the folio v^ing seems to be Mr. Proctor’s opinion : — 

It is mathematically demonstrable that “the quantity of 
light forming the coronal image is far less in amount than is 
necessary for the formation of a satisfactory photograph ” {Daily 
News), yet “ Dr, Schuster proves very readily that the spectrum 
of the corona can be photographed in one minute ” (Nature). 

Mr. Proctor “is not aware that anyone has questioned the fact,” 
but he “ fully agrees with an anonymous writer that no set of 
men having the slightest knowledge of the subject could have 
issued the instructions which emanated from the Royal Society.” 

The failure of the Eclipse Expedition was rendered certain by 
the instructions of the Royal Society Committee to photograph 
in four minutes what Mr. Proctor admits to be capable of being 
photographed in one minute. 

Anything which Mr. Proctor could have written on the sub- 
ject besides what has been quoted, as, for instance, the passage 
in “ Science Byeways,” he alludes to in his letter, can only add 
to the hopeless confusion which must bewilder anyone trying to 
form a correct and fair estimate of his view on the matter. 

Everybody will agree with Mr. Proctor that such a contro- 
versy is not likely to be of any service to science- 

Upper Avenue Road, Jan. i Arthur Schuster 


The Fossil Skeletons of Le Puy en Velay 

As there is to be a meeting of the Scientific Congress of 
F ranee in Auvergne and Velay next summer, it may be useful 
to direct attention, through the columns of Nature, to certain 
difficulties connected with the supposed antiquity of the fossil 
human bones preserved in the Museum of Le Pay. 

With respect to the position of the bones, I visited the 
locality they were supposed to be found in last September, in 
company with some friends, and we were conducted, by the 
peasant who professes to have found them, to a well near the 
little auberge, where he now resides, and which is certainly a 
veiy different spot to that indicated by Mr. Poulett Scrope in 
his sketch at page 1S2 of the “Volcanos of Central France.” 
The locality given by Mr. Scrope is much higher up the hill 
than is the well we were shown near the “Hermitage.” Sir 
Charles Lyell also, according to the “Antiquity of Man,” 
p. 229, was conducted to a spot ‘ ‘ not far from the summit of the 
volcano.” The well of the Hermitage is a long way from the 
summit of the hill. 

It has long been obseiwed that the rocky matrix in which the 
human bones have been enveloped is altogether different from 
the matrix of the rock w^here they are said to be found. This is 
certainly the case as regards the matrix of the rock in which the 
well is situated, which is a coarse volcanic breccia, while the 
bones lie in a volcanic sandy mass with a mixture of tuff and 
lime. I especially wish to direct attention to the position of 
one of the larger bones marked (I think) as an “iliac bone ” in 
the hluseum. The laminated mass between which it rests ap- 
pears to me stalagmitic, as if these human remains had been 
vvashed into a fissure through which the water percolates down- 
wards to the well of the Hermitage, and of which traces may 
be found higher up the hill. 

I would also direct attention to certain', stratified breccias near 
the western summit of the hill of Denise, which we thought 
looked more like the result of melting snow and the action of 
running water than of “volcanic alluviums,” to which they 
have been generally attributed. These may be seen beyond the 
Croix de Paille on the road to Briowde high up on the flanks of 
the hill west of the volcanic outburst knowm as “ The Chimney.” 
The black and red scorire shot out through this “chimney” 
cover the summit of the hill and overlie the stratified breccias. 
But these breccias are, if I read the geology of the district 
aright, the equivalents of those which, on the slopes of Denise, 
west of Poiignac, have furnished the bones of the mammoth 
and tichorhine rhinoceros, and belong to glacial times. 

The antiquity of the human skeletons must, I suggest, depend 
upon the correct determination of the spot where the bones were 
found. It is possible that they |nay belong to the age of the 
stratified breccias, and were washed into a crack or fissure during 
the Mammoth epoch, but they certainly do not look like it, if we 
may judge from the matrix in which they are enclosed It is 
possible that they were enveloped in volcanic materials which 
were evolved during the last volcanic outbursts, for I believe 
that at Le Puy eii Velay and in the Ardeches there have been 
eruptions of s cor ins and ashes through volcanic vents and chim- 
neys since the glacial epoch, when deep snows covered the sum- 
mit of Denise in the winter time and the mammoth pastured in 
the vales. W. S. Symonds 




A Meteor in the Daytime 

The meteor referred to by the Rev. T. W. Webb was also 
seen at Dorldng and at Southampton. The times given were 
“about 1.3SP.M.” and “ ih. 38m. 45s. P.M.,” Dec. 22. Mr. H. 
J. Powell, writing to me from the former towm, says : “ Its course 

was from S.S.E. to N.N.W., and it shot down the sky so- 

It had no well-defined outline like the moon, but was mer^y' 
an irregular luminous ball. Its size as compared with the niobiL 
was about one-sixth. Its motion was not a very rapid one, hat 
more like a cricket ball (after it has been thrown) falling.. X did 
not hear any sound after its disappearance.” 1^. Powell, 
writing to the Tiznes, also mentioned that it “ left a trail of 
fire behind it,” and that the nucleus “ broke up and disappeared 
before it had reached the horizon.” , , > . 

In the 7imes of the same date (Dec. 23}, W. ” writes : 
“In the full blaze of the sun — a rare Itself nowadays — I 

observed a bright meteor traversing- south-west to 
north-east, in form like a 
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These accounts no doubt refer to the same meteor as that 
observed at Hardwick. William F. Denning 

Tyndale House, Asliley Down, Bristol, Jan. 8 


Blowpipe Analysis 

Major Ross (Nature, voh xiiL p. 186) does not appear to 
have thought of the impurities his soda might contain in his test 
for the presence of a sulphide. Had he done so he would pro- 
bably have remembered that all soda (unless specially prepared 
from sodium) contains traces of iron. This iron, on fusing with 
the sulphide, forms ferrous sulphide, which, as is well known, is 
soluble in fused sodium sulphide ; and on adding w^ater to the 
fused mass a black residue of ferrous sulphide remains behind. 

Again, he says “there can be no room to precipitate anything 
in a drop of water ; ” but surely this is erroneous. It is only a 
question of degree. Under the same circumstances a precipitate 
would be as certainly formed in a drop of water as in a gallon. 

If Major Ross were to make allowances for tlie ordinary im- 
purities of commercial reagents, a little more confidence might 
be placed in his tests. T. S. Humpidge 


Marine Aquaria 

While reading Mr. Wills’s very suggestive article on Marine 
Aquaria in your last issue, the following question suggested itself 
to me : — Does not the “ larger proportion of carbonic acid in the 
lowest depths of the ocean” explain, at any rate partiallv, the 
formation of the “abyssal red clay,” which Prof. Wyville 
Thomson has proved to occupy so large a portion of the bed of 
the Atlantic? 

“ Many of the insoluble carbonates, and in particular those of 
lime, magnesia, &c., may be dissolved to some extent by water, 
charged with carbonic acid, and are deposited in a crystalline 
form, as the g^s slowly escapes from the fluid.” (Miller’s 
“ Chemistry.”) 

That the presence of carbonic acid in the deep' water is 
cause of the decomposition of the shells of MoUusca, &c., I 
think that there can hardly be a doubt Whether it is sufficient 
by itself to account for the whole phenomenon, I cannot presume 
to decide. H J. M‘G. 

Bournemouth, Jan. 10 


The Glow-worm in Scotland 

Ms. J. Sh.\w*s Imerestiag note on the Glow-Vvorm Itr.ds me 
to remark that it is common about Loch Lomond, and lecalls the 
pleasant surprise with which I met one there, shining briliianily 
by the wayside, so late as tu o’clock cn a doik midsummer's 
mght. \V.M. McLaurin 

London, Jan. 10 


Bryant and May’s Safety Matches 

These matches are highly electrical, and if they be rubbed 
against glass and ebonite they ignite, especially if the electrics be 
dry and warm. How far their ready ignition on amorphous 
phosphorus is due to chemism or to electricity remains to be 
proved. I am serry I hav.: not the opportunity jii>t now to test 
this poinb W. H, Preece 


OUR ASTRONOMICAL COLUMN 


The Minor Planet, No. 153.— This planet, dis- 
covered by Paiisa at Pola on Nov. 2, 1875, which has 
been named Hilda by Prof. Oppolzer, is found to have a 
period of revolution considerably longer than any other 
member of the group. In No. 39 of Prof. Tietjen’s 
Berlin Circular ” is an orbit calculated by Dr. Schmidt, 
which represents closely the observations to the end of 
the year. It is as follows : — 


Epoch 1875, Nov. 22, at Berlin midnight. 
Mean anomaly 
Longitude of perihelion 
Longitude of ascending node 
- inclination to ecliptic 
; Angle of excentrici ty 
, diurnal motion 


284 41 50 ) J, 

228 20 43 j 0 

7 44 
S 33 3 
452^^*4211 

semi-axis is;3*9474, and if we calculate the 


distance of the comet from the orbit of Jupiter at the 
aphelion passage, we find it 0'864, the earth’s mean dis- 
tance from the sun being taken for unity, which is a much 
closer approach to Jupiter’s path than occurs with any 
other of the minors. Themis, for instance, the motion of 
which was investigated by Dr. Krueger, for determination 
of the mass of Jupiter, does not approach that planet 
within about 1^5. More than one of the small planets 
with the longer periods have large heliocentric latitude at 
the aphelion point, and do not on that account approach 
so near to the orbit of Jupiter as others with shorter 
periods and somewhat greater excentricities, and having 
the lines of nodes and apsides less divergent. Cybele in 
aphelion is i’3i from the orbit of the great planet, 
Freia 1*24, and Camilla, according to the rather uncertain 
orbits yet available, i '36. Hence, as suggested by Paiisa, 
his planet Hilda is well situated for further investigation 
on the mass of Jupiter by the perturbations of the minor 
planets ; it is well known, however, that this important 
element in the solar system is now reduced within narrow 
limits of uncertainty. 

The above orbit of Hilda is confirmed by another com- 
puted by Herr Kiihnert of Vienna from a similar extent of 
observations. The period of revolution is about 2,865 
days, or approaching eight years, contrasting strikingly 
with the period of Flora, which is only 1,193 days, or 
a little over 3^ years. 

Satellites of Uranus. — The following positions of 
the brighter satellites of LTranus are derived as before 
from Newcomb’s Tables in the Appendix to the Wash- 
ington Observations for 1S73 ; they are for iih. 30m. P.M, 
Greenwich time : — 

Titania. Oberon. 


15 ... 

Angle. 

23*2 ... 

Dist. 

3 mi 

Angle. 

66°*s . 

Dist. 

23 s 

16 ... 

3’4 ... 

346 

34*9 • 

35*0 

17 ... 

347*7 ... 

43*1 

i8*5 . 

44 ’0 

18 ... 

268*7 ... 

I5-S 

6'i . 

46*1 

19 ... 

212*5 ... 

27*2 

3326 . 

40-5 

20 ... 

190*1 ... 

34*6 

331 '2 • 

29*5 

21 ... 

169*1 ... 

28*9 

286 7 , 

21*1 

22 

120*1 ... 

i6*5 

235*4 . 

26*5 

23 ... 

45*4 ... 

22*4 

209*7 ■ 

37*9 

24 ... 

1 6*9 ... 

33 ‘4 

195*0 . 

45*3 

25 ... 

557*5 

321 

182*7 . 

45*3 

26 ... 

324*2 .. 

20-2 

i68-o . 

37 ‘8 

27 . . 

245*2 ... 

iS 0 . 

142*2 . 

26-5 

28 ... 

202-6 ... 

30-5 • 

90*8 .. 

21 -I 


Tee Great Comets of 1S74 and 1680.— Now that 
the orbit of the fine come: of 1S74 (Coggia, April 17), 
determined fiom the obseivations in the northern hemi- 
sphere to the middle of July, has ’oeen shown by the 
southern observations extending to October, to require 
but small corrections, we may examine with confidence 
the path of the comet about the passage of the descending 
node, when it approached near to the orbit of Venus. 

Emplojing the elements calculated by Dr. Geelmuyden, 
of the Observatory, Christiania, we have the following 
results : — 

Heliocentric Heliocentiic Diitance of Comet 

Echptic Longitude. South Latituc^e. from Orbit of Venus. 

“99° 45' 2'^ 17' 4^" 0*003655 

299 48 2 24 38 0-003181 

299 5 1 2 31 29 0*003323 

300 o 2 51 58 0*006372 

Therefore, assuming the solar parallax 8"*S75, with 
Clarke’s semi-diameter of the earth’s equator, the least 
distance of the comet from the orbit of Venus is found to 
have been 293,000 miles, or only about one-fourth greater 
than the distance of the moon* from the earth. 

A very celebrated cofhet, that of 1680, approached the 
earth’s orbit within even less than this distance. From 
the definitive elements of Encke it would appear that in 
92° 3'*5 heliocentric longitude, just before traversing the 
plane of the ecliptic, towards the south, the comet’s dis- 
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tance from our track was 0*003 1, or 286,000 miles, but the 
earth at the time was in another part of her orbit and far 
away from the comet, v/hich indeed never approached 
our globe within 0*42 of the earth's mean distance from 
the sun. To have brought the two bodies into their 
closest possible proximity in 1680, it would have been 
necessary that the comet should have arrived at perihe- 
lion at midnight on the i8th of January, 1681, in which 
case they would have met on the night of December 22. 

No comet is yet certainly known to have been situate 
nearer to the earth than 1,390,000 miles, which was the 
distance of LexelFs comet of 1770, on July i, at 5 p.m. 
G.M.T. 


AN EXPLORING EXPEDITION TO THE 
INTERIOR OF SUMATRA 

O NLY a short time ago the Geographical Society of 
Amsterdam took the first preliminary steps towards 
the realisation of a long- cherished idea, — the exploration 
of those parts of Sumatra which have hitherto been indi- 
cated by white patches on our maps of that island, even 


though they form part of the colonial territory. These 
regions are bounded to the south by the residencies of 
Palembang and Bencoolen, to the east by the Straits of 
Banka and the Sea of Riouw, and to the west by the 
highlands of Padang and the chain of volcanic moun- 
tains which traverses the island in its whole length, running 
parallel to the coast. All the above-named districts are 
tolerably well known, the native kingdoms of Ret eh, 
Indragiri, and Kwantan, situated farther north, perhaps 
excepted. It is this white patch, better known under the 
name of the Djambi territory, which the expedition wdll 
choose for the special object of its researches. 

For more than one reason this and no other part of 
the interesting island has been chosen. In the north 
the war with Atchin is for the present an impediment 
to a peaceful party of explorers, although a belter ac- 
quaintance wdth those tribes of the Malayan race known 
as the Battaks would be highly interesting from a lin- 
guistic and ethnological point of view. This having to 
be given up, the question of the navigability of the 
Djambi River, which might, moreover, prove of so much 
importance on commercial grounds, induced the Geo- 



graphical Society definitely to fix its choice on the indi- 
cated parts, rather than on Indragiri, Retell, or any of the 
above-named districts. 

The only European who has ever visited the domains 
of the Sultan of Djambi, and has left any official documents 
about the state of things as he found them, was the 
Palembang resident van Ophuyzen, who, in 1869, travelled 
a good way up the Djambi River, with the Government 
steamer Bcri. Unfortunately, he was obliged to return 
sooner than he washed, for reasons dictated neither by 
the hostility of the population, nor by the barrenness of the 
country ; on the contraiy, he has reported very favour- 
ably on both these points. He had, moreover, occasion 
to notice the existence of several important tributary 
rivers, and as far as his survey extended he found the 
Djambi itself everywhere navigable. His reports to the 
Government at Batavia have formed a valuable basis 
upon which the Geographical Society has drawn up its 
projects for the present expedition. 

The body of explorers will begin by separating into two 
parties, one of which will ascend the river in a steamer 
which it is expected Government will place at their dis- 
posal, the other party starting from Padang and passing the 


mountain chain above-mentioned somewhere between the 
volcanoes of Talang and Indrapoora, will try to follow 
the course of one or more of the Djambi tributaries — 
more especially the Batang Hari — from its source up to 
the point where they will meet the steamer with the 
rest of the explorers, who will have in the meantime 
ascended the river as far as possible. ^ 

This junction having been effected, the next task will be 
the detailed survey of the different courses of the Sangit, 
the Teboo, the Tahir, and the Tembesi, the party all the 
while slowly advancing towards those mysterious valleys 
in the interior of Korintji, Assei, &c., which have affardoii 
so much matter for speculation, and about the beauty aosd 
fertility of which most wonderful accounts have long bear 
circulated. For the only reliable data we possess, we dre 
indebted to natives who have travelled to the .o^st for 
commercial purposes, information which be 

very imperfect. U nacquainted with the dispo^^ion of the 
inhabitants towards European intruders,^ ctor tevellers will 
have to feel their way, using the utna^'OT^ttmspection not 
to rouse the distrust of the populadp^/^hich would un- 
doubtedly be the case if directly asso- 

ciated with the expedidohr ; Tie stives would not fail to 
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look upon this as a warlike demonstration, and their love 
of independence would then prevent the exploring party 
from accomplishing its task. 

Not only from a geographical and ethnological point of 
view is this expedition expected to be a brilliant success, 
but also in the several departments of natural history 
the results are likely to be of high scientific value. A 
naturalist is to be appointed, who will accompany the 
explorers and enrich the zoological and geologic^ depart- 
ments of the national museum of Holland with interesting 
specimens from regions hitherto so superficially known. 

There is some probability of a botanist being appointed 
by a committee of botanists and horticulturists, who will 
pay his expenses, and thus make the expedition profitable 
for this department of natural science as well 
The staif of the expedition will further consist of an 
able geographer, to whom the topographical department 
is to be confided, and of a linguist, who will study the 
languages of the tribes met with. It is a curious fact that 
in Sumatra the languages spoken by contiguous popula- 
tions show very considerable differences. He will at the 
same time be able to serve as an interpreter, where this 
may prove necessary, and will no doubt have occasion to 
gather some interesting ethnological data. An artist will 
complete the party of explorers, which is to leave Holland 
in the beginning of next summer. 

It is expected that one or more able naval officers will 
be appointed by the Indian Government to the command 
of the vessel in which a great part of the surveying work 
is to be done. They will of course bring a most welcome 
support to the geographer, to whom assistance of this kind 
may prove almost indispensable. 

As to the financial side of the question, the expenses re- 
quired to carry out the scheme when reduced to its most 
simple dimensions, have been evaluated at 2,000 guineas. 
The Geographical Society, having been founded only a 
couple of years ago, has no funds at all at its disposal, and 
so an appeal has been made to the public, scientific and 
commercial, with a view of obtaining the required money 
by private efforts only. Government wiE not be applied 
to before the subscriptions have surpassed the_ above 
sum, and when the possibility of re^isation wEl thus 
have been assured. A Governmental subsidy will then 
not be a conditio sine qua non for the expedition, but only 
a means of giving it a wider extension, of bringing within 
its range a larger field than the original 2,000 guineas 
would admit of. As the national interest in the expedition 
is increasing every day, it is expected that this sum will 
be raised within a very short time. 

The Colonial Office at the Hague strongly supports the 
efforts of the Society, and the Government at Batavia 
has promised its earnest co-operation. Another favour- 
able circumstance is to be foimd in the willingness of the 
Sultan of Djambi, now on the best terms with the Dutch 
colonial authorities, first, to permit of this scientific invasion 
into his domains, and secondly, to lend his assistance 
wherever this might be of any use. As a palpable proof 
he has already put his son-in-law at the disposal of the 
exploring par^, for the purpose of accompanying them 
on their tours.^ Policy seems to play a part in the un- 
expected magnanimity of this potentate. 

Let us hope the best for the realisation of all those 
promising plans, and may I, ere long, have the opportu- 
nity of bringing under y*our notice some results of an ex- 
pedition by which science in general cannot but profit 

A. A \V, Hubrecht 


FERTILISATION OF FLOJVERS BY INSECTS^ 
XII . — Further OosetvaiioKS on Alpine Flowers. 

T AST year, after ha\ing spent my vacation in the 
observation of Alpine flowers and their fertilisation 
I published some articles in this journal, in 

CcatJi led ficm xi- p. iQr. 


A ^ i, 


order to show that, in the Alpine region, Lepidoptera are 
far more frequent visitors of flowers than in the plain 
and in the lower mountainous region, while the frequency 
of Apidse, not only absolutely but to a still greater extent 
relatively, greatly diminishes towards the snow line 
(see Nature, vol. xi. pp. 32, no, and 169). Further, 
in these articles I attempted to demonstrate that some 
Apine species {Daphne striata^ Primula villosa, Rlihian- 
thus alpmus) are adapted to cross-fertilisation by butter- 
flies, whilst the most nearly-allied species which inhabit 
the plain or lower mountain region (Daphne Mezereinn, 
Prbnula officinalis^ Rhinanthus crista-galh) are cross - 



Fig 71. 72 * 


fertilised by bees; and that among the family of Orchids, 
by far the majority of species growing in Alpine regions 
are likewise adapted to Lepidoptera. 

Last summer having revisited the Alps, in this and 
following articles I intend to show how far the results 
arrived at by my first excursion are confirmed, completed, 
or modified by my new observations. 

Firstly, I will ^ve some additional notes concerning 
the species treated of in my previous articles. 

I. With regard to the fertilisation of Daphne Mezereum 
and striata^ I concluded, solely from the length and width 
of the corolla-tubes, and from their colour and scent, that 
the former were adapted to cross-fertilisation by bees and 
some flies, the latter by Sphingidse and moths ; but direct 
observation of the fertilisers was wanting. Last spring, 
April 14th, in the valley of Poeppelsche, near Lippstalt, 
watching the flowers of D, Mczercum in calm and 
sunny weather, I succeeded in confirming my previous 
conclusions, so far as D. MczCitiihi is cmicerned, by 




Fig. 74. 



Fig. 75. 


direct observation. Some humble-bees which escaped 
to my net, several specimens of the hive-bee, and single 
specimens of A 7 ithop]wra pilipes, F., < 5 , Osmia fusca^ 
Chr., (5, Osmia 5, were perseveringly oc- 

cupied in inserting their proboscides into the base of 
the coroUa, apparently sucking its honey, whilst many 
smaller bees (Halictus cylbiaricus^ F., p, H, Icucopus^ 
K., H. nitidus, Schenck, p, and H. ininutissimus^ 
K., p) were crawling with their whole bodies into the 
corollas, partly in order to suck the honey, partly collect- 
ing the pollen. Some Muscid^ also visited the fio vers, 
touching stigma, anthers, and different other parts, with 
the flaps of their fleshy mouth, and sucking the honey. 
Besides these Apidse and Diptera, only one butterfly 
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( Vanessa Urh’ccs) was attracted by the bright colour of the 
flowers, and inserted its proboscis into several of them, 
possibly without touching stigma and anthers. 

Of Daphne striata I had not yet the opportunity of ob- 
serving the fertilisers ; but completely white flowers 
of this species, which I found in the pass of Strela, near 
Davos, may be considered as confirming my supposition 
that D. striata is adapted to crespuscular and nocturnal 
Lepidoptera. 

^ 2. Regarding Primula officinalis and 'villosa, no addi- 
tional remarks are to be made. I have, however, observed 
another Alpine species of Primula {P. integ7'ifolid)^ which 



Figs. 76-81. Rhinanihus alect&rolophni.* Fig. 76. — Lateral view of the 
flower. 

is apparently adapted, like P. villosa^ by the narrowness 
of the entrance of its corolla-tube, to butterflies. And 
with regard to some other species which inhabit higher 
Alpine localities {P, longijlora^ and P. 7fiinima) I sup- 
pose_ that they are in the same condition, Prhnula hi- 
teg 7 ‘ifolia^ which I found frequently on the summits sur- 
rounding the passes of Strela and Fluela, is dimorphic, 
like most other species of this genus. Its sexual organs 
are quite included, the stigma of the long-styled and the 
anthers of the short-styled form occupying nearly the 
centre, the anthers of the long-styled and the stigma of 
the short-styled form occupying the lower part (i^ mm. 
above the ovary and 3 mm. above the ground) of the 
corolla-tubes. (Compare Figs. 72 and 73, 74 and 75.) 
Honey is secreted by the ovary in such quantity that it fills 
up the lowermost part of the corolla-tube so far as nearly 
to reach the stigma of the short-styled and the anthers 
of the long-styled form. The corolla-tube being 10-17 mm. 
long and about 2 mm. wide, its dimensions would allow 


to insert its proboscis into the base of the flower and 
reach the honey. On the other hand, the corolla is narrow 
enough to force also the thin proboscis of a butterfly to 
touch, when inserted, both the stigma and the anthers. 
I do not doubt, therefore, that P. hitegrifolia is also cross- 
fertilised by butterflies, although, from the unfavourable 
state of the weather, I have had no opportunity of observing 
its fertilisers. 

3. Rhinaiithus alffinus last year attracted my atten- 
tion only during the last days of my stay in the Alps, when 
rainy weather prevented me from observing its fertilisers ; 


Fig. 78. Fig. 79. Fig. So. 

Fig. 78. — Front view of the upper part of the corolla. Fig. 79 —The same 
with the_ under lip removed. Fig. 80. — The upper part of the corolla, 
longitudinally dissected, but all four anthers reversed. 

I concluded, solely from the structure of its flowers, that 
it was adapted to butterflies. This year it was an object 
of my continued attention ; and in a region where Lepi- 
doptera are predominant, but humble-bees are also very 
frequent, near Tschuggen (1,900 to 2,000 m. above the 
sea-level), Forno (1,800 m.), Valcava (1,500 m.), and St. 
Gertrud, Sulden (1,800 to 1,900 m.), I had large oppor- 
tunities of directly observing its fertilisation by insects. 
But I was greatly struck by the fact that in these localities 
humble-bees visit its flowers far more frequently than 
butterflies. The number of visits which Bomhus alticola-i 
Kriechb. ^ . inastrucatus^ Gerst., ^ p , terrestns^ L, b , 
pratorum, L. ^ , and Proteus^ Gerst., ^ , in these localities 
make to the flowers of Rlu alphius, is at least ten times 
greater than the number of visits by butterflies [A^gymiis 





humble-bees also access to the honey ; but the entrance 
to the corolla being contracted to i mm. (Fig. 71), no 
other insect but a lepidopterous one would be enabled 


All the fibres are 3J times natural size. In all figures : ca, calyx : p 
tmper petals, forming together the upper lip ; p'p' lower petals, formir 
the lower Ivp ; a , longer stamens ; a^, shorter stamens ; n, nectary ; a 
ovaiy ; r/, stigma ; ^ usual entr^ce for the humble-bees ; ^7, minute openir 
for the butterflies. The dotted line in Fig. 80 indicates the path of the pn 
bosps of suchrng humble-bees ; the dotted line in Fig. 81 the path of tl 
probosas of butterflies. ^ 


Fig. 8t —The whole corolla, dissected longitudinally. i ‘ 

Aglaia. L., A, ino^ Rott., Lycaena alsusy W. V,, D 
argus, Rott., Lai'entia albulataPN .Y Botys speti^Ps'bdos 

quadrifa 7 'ia, Sulz.), which, of course, soldy search for 
honey. But the humble-bees treat the flowersjhi a for- 
cible manner, that by their very visits f j^^e that these 
flowers are by no means adapted ^ Alighting on 

the helm-shaped upper lip, tiie are obliged 

to turn round in order to face of the flower 
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into the present lorm 01 A/i. {tipinus, vve may conli- 
dently suppose that they retained the usual entrance for 
humble-bees, until the beaked prolongation of the upper 
lip, the minute opening at its tip, and the lateral flaps of 
this opening were so developed as to secure cross-fertilisa- 
tion by butterflies. 

In this respect Rhinantkus alcciorolophus is of especial 
interest ; for it represents really what by reflection we are 
induced to suppose once existed in the connecting forms 
between RIu clpimis and its ancestors (compare Figs. 
76-81). Rh. alcciorolophus has indeed retained the usual 
entrance by which humble-bees may insert their pro- 
boscis in order to suck the honey Figs. 79, 80), and 
may be regularly cross-fertilised by sucking humble-bees, 
whilst at the same time the minute opening (<?, Figs, 76- 
81) and all those peculiarities which secure cross-fertilisa- 
tion by sucking butterflies, are developed. 

From the structure of its flowers, as shown by Figs. 
78-81, we should expect that this species would be cross- 
fertilised as well by sucking humble-bees as by butterflies. 
JVIy direct observation of the fertilisers, however, in the 
same localities with Rh, alphuts^ shows no remarkable 
difference between Rh, alcciorolophus and Rk, alpinus. 
Two species of butterflies— Phicomone and Pteris 
iVh/z— repeatedly inserted their thin proboscis into the 
Honute opening at the tip of the upper lip of Rh, aketoro- 
apparently sucking honey ; numerous specimens 

* Opiapiai& iEscoitis Hippocastaiima in Muller, Die Be&uchtunz 
dtr BtomS dtiixh iBsecteo,*’ i>. 155. 


of Bombus viasfrucatiiSj Gerst., te? res iris, L. 

Proietes, Gerst., ^ , and pratorum, L. ^ , were occupied 
in collecting the pollen of Rh. alcctoy'olophus in quite 
the same manner as in Rh, alpinus. Only twice I saw 
humble-bees {B. ^nastrucatus, Gerst., ^ ) sucking the 
honey of Rh. alcciorolophus, but not legitimately, by the 
entrance between the margins of the upper lip, but rapa- 
ciously ; once by inserting their proboscis on the under- 
side between calyx and corolla, and piercing the corolla- 
tube a little above its centre ; another time by forcibly 
passing its proboscis through calyx and corolla. 

Finally, it is to be noted that self-fertilisation of Rh. 
alcciorolophus is apparently impossible, for the stigma 
always projects, just as in Rh. major and alpiuusj and 
when the corolla drops off (in the line .va:, Fig. 77), and 
brings its anthers in contact with the stigma, this is 
already withered. Hermann jMuller 


BEATS IN MUSIC 

O NE of the subjects treated of in Helmholtz’s great 
work on Acoustics is that of “ Beats.” It is one of 
much interest, both theoretically and practically : theo- 
retically, because of the difficulty that attends the inves- 
tigation of the phenomena, and of the discussions and 
misunderstandings that have taken place thereon among 
writers on scientific harmonics ; practically, because beats 
might form an element of gre it utility in regard to ceilain 
practical operations, were it not that their nature and use 
are at present almost entirely unknown to practical 
musicians. 

The history of the knowledge of beats is curious. They 
were mentioned as early as 1636 by IMersenne, and were 
afterwards noticed by Sauveur and others, but no suffi- 
cient explanation of their theory was given till the publi- 
cation in 1749 of the learned work on Harmonics by the 
celebrated mathematician Dr. Robert Smith, Master of 
Trinity College, Cambridge. Dr. Young and Dr. Robison, 
both eminent writers on acoustics, quarrelled about 
Smith’s work. Young said it added nothing to the know- 
ledge of the subject, whereas Robison declared that it 
contained the greatest discoveries made since the days of 
Galileo ; the fact, however, being probably that neither 
of them appreciated the main portions of the work at all. 
Chladni appears never to have studied the more difficult 
portion of the subject, and though he gives generally his 
references very freely, he does not mention Smith’s 
name. 

It was only in 1858 that Mr. De Morgan, in an able 
paper, published in the Cambridge Philosophical Trans- 
actions, pointed out the merit of Dr. Smith’s investiga- 
tion, and cleared up its learned obscurity. 

Helmholtz treats the subject with his usual ability, but 
it is very singular that he, like Chladni, makes no allusion 
whatever to Smith’s work, and as it is incredible that he 
should have passed over such a remarkable and profound 
theoretical investigation if he had been acquainted with it, 
I am inclined to believe that the book was unknown 
to him. 

Considering the very few sources of information that 
exist in regard to beats, and the difficult shape in which 
this information is embodied, I have thought it might be 
useful, especially to practical musicians, to attempt to give 
some account of the subject in a more popular form ; and 
in doing so I will endeavour to introduce the investiga- 
tions of Smith, in combination with those of the later 
investigator, 

^ There are three distinct kinds of beats, differing con* 
siderably from each other in the nature of their causes 
and in the circumstances that attend them, and the con- 
fusion between them has caused much error in their 

® By W. Pole, F.R.S., Mus, Doc. Oxon. 


then, the entrance between the margins of the upper lip 
being completely closed, they forcibly break it open with 
their fore-legs, grasping with them between the margins, 
and shaking the anthers in order to gain their pollen ; 
thus a good deal of the smooth, powdery pollen grains, 
falling out of the shaken anthers, is received within the 
brushes and feathery hairs of their fore-legs, and thence 
carried to the pollen-collecting orifice of the posterior 
tibiae. This incommodious and wearisome labour, al- 
though performed by the humble-bees with admirable 
dexterity and perseverance, contrasts remarkably with 
the swift and light manner of their gathering pollen, and 
at the same time sucking honey in flowers adapted to 
them and many peculiarities of the flowers of Rh. alpi- 
nus would be quite unintelligible under the supposition 
that pollen-collecting humble-bees were the true and ori- 
ginal fertilisers of them. The honey, so copiously secreted 
in the base of these flowers, would be quite useless to 
the plant if pollen- collecting humble-bees were its true 
fertilisers ; the minute opening between the tw^o lateral 
flaps at the tip of the beaked prolongation of the upper 
lip would likewise be useless, and the closeness of the 
usual entrance between the margins of the upper lip 
would be a mere embarrassment to the fertilisers. Sup- 
posed, on the contrary, that Lepidoptera are the original 
fertilisers of Rlu alpinus, all these peculiarities are easily 
to be understood as very useful, nay, as indispensable to 
the plant ; for honey is the only food eagerly searched for 
by butterflies, and the closeness of the usual entrance, as 
well as the existence of the minute opening in its very 
place, are required in order to induce visiting butterflies 
to insert their proboscis in the only manner which can 
effect cross-fertilisation. Hence, in spite of the frequent 
visits of pollen-collecting humble-bees, and in spite of 
their probably effecting many cross-fertilisations, the 
flowers of Rh. alpinus are without any doubt to be con- 
sidered as adapted exclusively to butterflies. 

But considering the original function of the under lip 
as a landing-place for bees, and considering that the 
most nearl) -allied genera, Euphrasia, MclamPyrum, 
Pcdicularis, as well as Rhinantkus crista-galli, are all 
adapted to bees, we can hardly doubt that also the 
ancestors of Rh. alpinus have been adapted to cross-ferti- 
lisation by bees, and the question may be started, by what 
connecting forms these ancestors could be transformed 
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investigation. Hence a correct discrimination between 
them is very desirable. 

The first and simplest kind of beat we will distinguish 
by the name of the' U 7 iio)i Beat^ it being produced by the 
concurrence of two sounds nearly, but not quite, in unison 
with each other. Let two organ-pipes, or any other sus- 
tained sound", be tuned first exactly in unison ; the com- 
bined effect will be equable and smooth, undistinguishable 
from a single sound. But now let one of the notes be 
put out of tune, at first very slightly ; the result will be a 
peculiar effect of wavy pulsation or beatmg. The exact 
description varies according to the fancy of different 
hearers, but it is usually said to resemble an alternation 
of different vowel sounds, like or ya^j/a, 

ya. The beating, when the notes are but slightly out of 
tune, will be slow ; if the error is made worse, the pulsa- 
tions will increase in rapidity, till they become too quick 
to be counted. 

This fact is very commonly known, and its experi- 
mental exhibition is exceedingly simple and easy. If 
organ-pipes and the means of tuning them cannot be had, 
the two sounds may be produced on any wind instrument, 
which can be easily put into the adjustment necessary. Or 
one of two unison reeds of a harmonium may be thrown 
out of tune by weighting it with a little bit of wax ; indeed, 
in the drawing-room instruments one unison stop is 
usually made purposely out of tune with another, the com- 
position giving a tremulous effect resembling the shaking 
of the voice, the stop being named ^Woix celeste” (in 
Italian organs a stop called the “ vox humana ” is formed 
of two pipes tuned in a similar way). These are real 
unison beats with so short a period as to produce 
the tremulous effect in question. Two unison tuning- 
forks may also be thrown out of tune by attaching wax 
to the arm of one of them, which will make it a little 
flatter. 

The beats may also be well produced on a violin. 
Stop A with the fourth finger on the third string, and 
play it along with the second string open, when the 
adjustment of the former may be made with the greatest 
nicety, and if it be put out of tune the resulting beat will 
sometimes be so prominent as almost to shake the instru- 
ment under the chin. On a pianoforte the beats may also 
be observed when one wire of a note is a little sharp or 
fiat of another, although this case is not so favourable 
for observation, from the sounds not being sustained. 

Now, in seeking for the explanation of this pheno- 
menon, a homely preliminary illustration will be useful. 
Suppose two coffin-makers live next door to each other, 
and suppose that on some particular day they both strike 
the blows on their nails at exactly the same rate, and 
begin exactly together ; the effect on a passer-by will be 
that the sounds of the two will reach his ear simul- 
taneously, smoothly, and regularly, and he will have diffi- 
culty in distii’guishing the combined sound from what 
would be produced by one workman only. But now 
suppose that by some change in the fancy of one of the 
men, A, he begins to strike a little faster than his neigh- 
bour, making, we will say, eleven strokes to ten of the 
other, B. The effect on the passer-by will be changed, 
the sounds will reach Lis ear irregularly, and, which is 
the important thing, there will be regular periodical 
phases appreciable ,• for it is obvious that at every 
tenth blow of B, or every eleventh of A, the blows will 
coincide^ after which they will diverge and become irre- i 
^gular till they coalesce again. 

To apply this illustration to the case of the sounds, it 
must be borne in mind that a sound is transmitted to 
the ear by waves of the air, each of which consists of an 
alternate condensation and rarefaction. The coinci- 
dences of sound-waves give rise to peculiar effects of 
interference of various kinds, but it will suffice here to say 
that when two condensations coincide, the effect will be 
different to that when the conden^tion of one wave coin- 
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cides with the rarefaction of another. It will be easily 
seen that when the vibrations producing two sounds are 
a little unequal in time, as if, for example, one vibrates 
eleven times while the other is vibrating ten ; there will be 
periodical coincidences corresponding to those of the 
blows just mentioned, and it is these periodical coin- 
cidences that produce the effect of what is called the beat 
on the ear. 

Having thus established the nature of the beat, we may 
now go^ a little further, and see what we can find out 
about its time, or the length of the period which it 
involves, and this is a matter which requires careful 
attention. 

We will go back to the illustration of the coffin-makers, 
and will now assume that the slower workman, B, makes 
loo blows in a minute, whereas the quicker workman, A, 
makes loi. It will be evident that a coincidence will 
take place exactly at the end of every minute of time, so 
that, for these numbers, the periods of coincidence (cor- 
responding to our beats) will be one per minute. Let now 
A increase his speed to 102 blows per minute, the other 
remaining the same ; here there will be one coincidence 
every fiftieth blow of B, or every fifty-first of A, there 
will be two coincidences per minute. 

It is easy to apply this to the sound-vibrations. Let 
one note make 100 double vibrations per second, and let 
the other note be sharpened to make 10 1. Here there 
will be one coincidence, or, what is the same thing, one 
beat per second. If the second note is sharpened a little 
more, so as to make 102 vibrations, there will be two 
coincidences, or two beats per second. 

Hence the rule has been derived, that ike 7 iumber of 
beats fer seco 7 id is equal to the differe 7 ice of the 7 tumber of 
vibratio 7 is per seco 7 id of the two sou 7 ids. 

This is a simple rule, and it happens to be p 7 'acticany 
an accurate one ; but hasty writers, who have deduced it 
from one or two simple examples, have omitted to see a 
curious theoretical difficulty that attends it. Let us go a 
step further, and suppose the higher note to make 103 
vibrations per second, while the other makes 100 : how 
many beats per second would this give ? The rule says 
three, but if we examine very carefully the succession of 
sounds, we shall find there will 7 iot be three coincidences 
per second, there would be only one, and hence the rule 
will appear to fail. But if we try the experiment we 
shall hear that there 'will be three beats, and hence the 
theory and the fact do not correspond. 

To explain the discrepancy, let us revert again to the 
illustration of the coffin-makers : supposing A to make 
103, and B 100 strokes per minute, the interval between 
A's stroke is = of a minute, and between B’s = 

The 33rd stroke of B will take place after fW of a minute, 
and the 34th of A after iVs-, and as these fractions are 
not the same, it is clear that the blows will not coincide, 
neither will the 66th and 68th ; in fact, there will be only 
one point in each minute when the blows will be heard 
exactly together. 

Yet if the passer-by be asked to count with his watch 
how many coincidences per minute he hears, he will 
assuredly say three, and this discrepancy between theory 
and fact demands to be reconciled. 

The explanation was cleverly hit upon by Dr. Young, 
who (“ Experiments and Inquiries respecting Sound and 
Light,” sec. xi.), treating of the subject, mentions ‘‘ coinci- 
dences, or near approaches to comcidejicesl^ He saw that, 
so far as the ear was practically concerned, a near ap- ^ 
proach would answer the purpose of an exact coincidence , 
equally well ; and this clears up all the difficulty. 
although the 32rd and 34th blows do not come togedi^'r 
with theoretical exactriess, they come practically 
together that the difference between ^ 

xTjlinry that is, the difference in time two 

blows is only of a minute, which no jia^^-by could 
appreciate, and he may th^eforeVsay ebintide. 
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Similarly, with the sounds. Although the 103 vibra- 
tion-sound and the 100 vibration- sound only coincide 
with theoretical accuracy once in a second, yet there is, 
three times per second, a coincidence so nearly accurate 
(within Tvcrv of a second) that the practical effect in 
producing the beat is the same. 

The rule, therefore, is practically right ; but it should 
be qualified scientifically with the following addition : — 
the two vibration-numbers are p 7 'ime to each other 
{i.c. when they are not both divisible by any whole num- 
ber) the ride is not theoretically accurate, but if the times 
of vibration are very small {as they always are in frac^ 
ike) the error has no practical effect, and the ride conse- 
quently holds ^ood. 

With the aid of this rule we can now tell the exact 
number of unison beats that will correspond to any 
amount by which the two notes are out of tune; and, 
vice versa, we can tell the exact quantity by which two 
notes intended for unisons are out of tune by simply 
counting the number of beats they give. For example, sup- 
pose the A open string on the violin is played along with the 
fourth finger note (first position) on the third string, and 
that the latter is a little sharp, so as to give four beats per 
second, we know that the upper note will have four vibra- 
tions per second more than the other; and as at this 
point of the scale about twenty vibrations go to a semi- 
tone, we can tell that the upper note is about one-fifth of 
a semitone sharper than the lower one. To effect this, 
the fourth finger must be moved about one-twelfth of an 
inch nearer the nut than the former position, and this can 
be measured if any player think it worth the trouble, as 
a check to the calculation. 

\V e may next inquire what effect on the ear is produced 
by changes in the rapidity of the beats. At first, when 
they are slow, no very unpleasant sensation is perceived, 
but as they become faster they give a sensation of rough- 
ness which is disagreeable in a marked degree. With a 
further increase of rapidity the effect becomes again less 
unpleasant, until it arrives at the slight tremulousness 
already mentioned in the voix celeste and vox humana 
stops, and which, as it is purposely produced, may be sup- 
posed to be rather agreeable than otherwise. 

If w'e carr>' the error farther, the beats become so fast 
that the ear ceases to be able to appreciate them, and the 
beating effect entirely disappears. 

Helmholtz, who has paid much attention to this sub- 
ject, and who has founded on this property of beats some 
important musical speculations, is of opinion that the dis- 
agreeable effect increases gradually until the beats arrive at 
about thirty per second, where the harshness is at a 
maximum ; that then the unpleasantness lessens as they 
grow faster, until, at about too, or something more, per 
second, the beating effect disappears. Hence he calls 
from O to this point beating distance for any two notes 
near each other. 

^ For example, if starting from the treble C, 512 vibra- 
tions per second, we sharpen the note to Di?, 546 %ubra- 
tions, and then sound this with the original C, we shall 
get 546 - 512^ 34 heats per second, which gives a very 
hamh effect. If we go on to D, 576 vibrations, we shall 
get, for the interval C to D, 576 - 512 = 64 beats per 
which is less harsh ; and if 'we go on to C with 
Et?, we shall have 614 ~ 512 = 102 beats, which is hardly 
perceptible. For C to E, a major third, we have 640 — 
512 = 128 and no one can assert that this inter- 
val, when in tune, has anything harsh or disagreeable 
about It, 

A curious question has existed as to what becomes of 
the heats when they thus vanish. Are they entirely an- 
nihilated? or do they in their more rapid shape produce 
any other sensible effect of any kind ? To explain the 
answer that was, by early writers, given to this question, 

. must mention a new phenomenoii which occurs in 
with double sounds, namely, what is called the 


“ grave harmonic.^’ When two notes are sounded together 
they give rise to a third tone, of a fainter strength, and gene- 
rally lower than both. Examples of this are usually taken 


from concords : thus, if the following two notes 


are sounded on an organ, a violin, or any instrument of 
sustained sounds, and are perfectly in tune, the ear will, 
with attentive listening, hear a faint third sound resulting 
therefrom, which will be an octave below the lowest note 



of the concord, thus ^ 
the major third 


. If, instead of the fifth, 




be sounded, in like manner 


the “ grave harmonic ” will be an octave lower than be'bre, 


namely, 5 L .. 


This phenomenon was discovered 


by Tartini, the eminent violinist, and is often on this ac- 
count called the Tartini harmonic." 

Now it happens that the number of vibrations of 
Tartin^s harmonic, for any two given notes, is exactly the 
same as the number of the unison beats for the same 
notes, as hereinbefore described : and hence the idea arose 
that when the beats became so rapid as to lose their 
beating character, they gave rise to the grave harmonic ; 
the explanation naturally presenting itself, that a beat 
recurring regularly with the proper rapidity would pro- 
duce on the ear the effect of a musical sound. Dr. Young 
was the first to publish this explanation : he says (“ Ex- 
periments and Inquiries respecting Sound and Light," 
sec. xi.), “ The greater the difference in the pitch of the 
two sounds, the more rapid the beats, till at last they com- 
municate the idea of a continued sound, and this is the 
fundamental harmonic described by Tartini." 

Young’s theory has been generally accepted until within 
the few last years, and in consequence the kind of beat 
we have been describing has been called Tartiiii’s beat.” 
Helmholtz has lately thrown doubt on the correctness of 
Young's explanation, but the analogy of the numbers 
may warrant us in retaining the name, as distinguishing 
this beat from others which we will now proceed to 
describe. 

( 7 > he continued.) 


VJSIITED STATES NATIONAL ACADEMY OF 
SCIEiYCES. 

'pHE ^ half-yearly meeting of the National Academy of 
Sciences was held at Philadelphia, Nov. 2, 3, and 4, 1S75. 

Prof. Joseph Henry has for several years been conducting the 
researches of the U.S. Lighthouse Board in respect to Fog 
Signals and the Transmission of Sound. While these experi- 
ments are not yet completed, the results up to the present time 
give the following indications The echo of sound passing over 
the ocean is more probably due to redecLion from, the surface of 
the waves than from the air ; sound coming against the wind 
can certainly be heard at an elevation from a greater distance 
than at the sea level ; with the velocity of the wind at about five 
miles an hour, sound w^as heard five times further wdth the wind 
than against it ; sound is heard furthest with a moderate wind ; 
with a strong wind it is not heard so far as in still air. 

_ Prof, Joseph Le Conte, of California, contributed the results of 
his observations on. mountain ranges of the Pacific coast. The 
author s theory is that the mountain chains in Question were 
formed wholly by a yielding of the crust of the earth, along given 
lines, to horizontal pressure ; not, however, resulting in a convex 
arch filled and sustained by liquid beneath, but by a masliing to- 
gether of the whole crust, producing dose folds and a swelling 
Inwards of the squeezed mass. Prof. Le Conte went on foot 
mrough a cut made by the Central Pacific railroad from near St 
Francisco Bay eastward, a distance of 30 miles through the Coast 
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range, which consists of two sub -ranges wholly of crumbled straia. 
The average angles of dip are from 65° to 70^ The following 
estimates are made : — The folded strata are of to 3 times the 
length of a horizontal line drawn beneath them ; i.e. 15 to 18 
miles of sea bottom have been crushed into 6 miles, the surplus 
swelling upward. Numerous flattened clay pellets, chiefly ellip- 
soids or disks, and similarly flattened nodules of sandstone, fur- 
nished means of estimating the horizontal and vertical pressures 
to which the mass has been subjected. The mathematical formula 
employed was detailed. It was found that 2-J- to 3 parts had 
been crushed into one horizontally, and every foot of vertical 
thickness had been thereby swelled up 2w or 3 feet. 

Major J. W. Powell of Washington has spent many years in 
scientific exploration of the canons of Colorado latterly under 
the auspices of the Smithsonian Institution. He regards the 
geology of the Colorado region as so different from any other, that 
a new system will have to be devised to meet it. INIajor Powell 
offered the outlines of a new system for the details of this region, 
proposing to retain as far as possible tie names that mark the 
labours of previous explorers in the field ; and to give in addition 
geographical names as a provision expedient till the full order 
of the strata should be determined. The plateau region drained 
by the Colorado River of the West vras more parricularly under 
review in the essay before the Academy. Springing from the 
plateaus are single mountains, short ranges, and volcanic cones 
disposed in groups ; the affluents of the river have their source in 
high mountains on the edge of the drainage basin. The river 
and its chief tributaries differ iroin other great rivers in the ab- 
sence of considerable valleys along their course, at least north 
of 35° latitude. The streams run in deep canons, and these, ^Yith 
other topographic features, separate the plateaus. This is part 
of the whole region of the United States west of the looth meri- 
dian, which is distinguished by being everywhere of great altitude, 
with the trifling exceptions of a strip on the Pacific coast and 
some valleys of the larger streams. The rivers descend so 
rapidly that they are of little service for navigation ; the valleys 
are exceedingly nan-ow ; the table-lands and mountains are tree- 
less, arid, and almost desolate. Bare rocks rarely masked by any 
soil give character to the “Reeky Mountain” region. Here 
there is everywhere an open book to the geologist, as the forma- 
tions can be clearly traced, and the sections given by canons 
display in regular succession the strata of palceozoic, mcsozoic, 
and cainozoic eras, a total depth of 60,000 feet being thus re- 
vealed. The characteristics of the formations of this region were 
discussed at considerable length. As an instance of the irregu- 
larities of strata, the observations on lignite may be cited. 
It is frequently found through a horizon of 11,500 feet, in beds 
of varying thickness, distributed all the way from the lower 
Cretaceous up through three divisions of the Tertiary j but no 
particular bed of lignite is persistent over a large area. In one 
instance — the Rock Springs group — eleven beds of lignite were 
found, varying from 10 inches to 4 feet in thickness ; but three 
miles away, careful observation showed all these beds represented 
by carbonaceous shales. In places separated by only a dis- 
tance of a few miles, the succe=;sion of lignites is found to differ 
materially ; they appear in general to have been formed in small 
irregular basins. 

One of the most interesting papers read at the meeting was 
that of Pro^ Raphael Pumpelly, of Newburgh, N.Y., on the 
Influence of Marine Life ana Currents on the lormation of Metal- 
liferous Deposits. Beginning with the list of chemical elements 
which are found in the sea — now numbering 29 and likely to be 
largely increased — the author gave disinctive particulars as to the 
proportions of these substances, and the material in which they 
are found, whether sea-water, marine organisms, or structures 
that are products of marine life. All elements which compose 
the land are ultimately carried to the sea. The cycles through 
which different substances pass in their progress from land to 
sea, and thence again to the material of land, were traced in the 
cases of carbonic acid, lime, phosphoric acid, fluorine, and 
sulphur. As to the first of these, the sea is charged with nine 
per cent, of COg, the charge varying with the surface condition 
of the water and the immediate atmospheric conditions. The 
activity of the wave surface aids the escape of surplus carbonic 
acid into the air. Plant life in the sea as on land effects the 
decomposition of CO2, using the carbon to build vegetable 
structure and freeing the oxygen to sustain marine vegetable 
life. But the carbon that is withdrawn to form coal, owing to 
its insoluble character, has been practically abstracted from this 
circulation. The ultimate result, the author thinks, would have 
been the decay of aU life on the planet, for the want of the 


carbon thus locked up. Ilenci the worl: of ma:i ii. luljfiug and 
burning coal restores the balance of this circulation, by bringing 
the carbon into a condition in which it can be dissolved by 
moisture and enter into plant life through the leaves. 

In describing the cycle of lime, Mohr's theory was alluded to. 
Sulphate of lime, decomposed by plants, supplies sulphur to- 
wards forming albumen by combining with carbon and ammonia, 
the oxygen being set free ; carbonate of Urns may perform a 
simpler operation in the plant, leaving behind the carbon and 
lime while liberating oxygen. The hydro-carbons are afterwards 
oxidized in the respiration of animals that feed upon the plants, 
and secrete structures of limestone. 

Phosphoric acid and fluorine have slight clieruicul affinity, yet 
they are continually found associated in mineral deposits. Phos- 
phate of lime and fluoride of calcium offer nearly equal resist- 
ance to solution by atmospheric and aqueous agencies. The first 
is a constant constituent of marine plants ; both are found in the 
lower marine animals, and by their means are presumably 
brought together again in rock formation. Land plants and 
animals take a frequent part in this circulation. Disintegrated 
rocks form soil-supporting vegetation afterwards eaten by 
animals, whose digestive processes bring the substances in 
question into the more soluble states, in which they are most 
readily carried to the ocean. 

The sea contains much dead organic matter, and in decom- 
position the sulphur of the sulphates and of the albumen plays 
an important part. As to the sulphates, the direct process 
of their decomposition in decaying organisms may be stated 
thus : — The carbon of the organic substance takes the oxygen 
from sulphuric acid and its base, giving a sulphide of the 
base and free carbonic acid ; water and carbonic ac:d decompose 
the sulphide again, giving sulphuretted hydrogen and a car- 
bonate. Oxidation of the sulphuretted hydrogen gives sulphuric 
acid, which in time, uniting with lime, completes the circuit of 
sulphur. On land the processes are far more intricate. It is 
probable that in the circuit of sulphur in marine organisms is to 
be found the key to their powers of eliminating from sta-water 
the heavier metals. The habitat of marine plants is detennined 
by ocean currents, the gro-vvth and development being dependent 
upon freedom from such disturbance. Animal life follows 
vegetable. The accumulation of organic existence at certain 
localities in the ocean — as for instance the sargossa — determines 
there, in the process of its decay, the position of the material of 
rock formations, including the heavy metals which have been 
thus eliminated from their dispersion in sea-water. A thorough 
and minute chemical analysis of the earth brought up by the 
soundings of the Challenger and the Tiiscarora, would be apt to 
throw l^ht on some of the details of these problems. 

.The “Difference Engine,” a calculating machine devised by 
Mr. George B. Grant, and now in course of construction for the 
University of Pennsylvania, was described by Prof. Fairman 
Rogers. The frame of the machine is 8 feet by 4 feet. To this 
frame are attached, though removable at will, 100 similar parts 
or elements, each of which is a small adding machine, repre- 
senting a single decimal place during operation. When these 
elements are combined in groups, each group represents a certain 
difference of numbers, such as by consecutive additions to a 
starting number gives the required mathematical table or series. 
The difference thus added may be constant or variable. A table 
of squares is made by adding two differences, one constant, the 
other variable 5 cubes add three differences of which only one is 
constant. Logarithms are obtained similarly, though the opera- 
tion is more complex In this machine certain groups of elements 
are set to constant differences, and transfer their p'oducts in 
figures to other groups, %vhich in turn transfer their variable 
values to groups above them. Babbage's machine was more 
costly, and Scheutz's more complicated than this j its chief 
advantages are i interchangeableness and ease of grouping of the 
elements, a constant introduced by simple apparatus in each 
element ; an improved method by which the figure produced by 
any element is sent to the corresponding element in a higher 
group, and greatly improved arrangements for the operatioBf of 
' “carrying.” The main figure- wheel of each element is moidd 
forward by a carrier, which is released at the proper point by an 
inclined edge that t^es it out of the way of the wh^. ^ When 
a carriage is to be made, as for instanct, if the be at Sand 
3 be added, making ii, the next wheel a 3 ; q, which 

must be turned to i, is so contrived that ah moment 

its inclined edge is slipped ope the carrier 

moves that wheel one step further. 0 o^erwise would. Thi& 
principle is so extended to saccessa^ carriages that if a long row 
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of nines Is up, and unity be added on the wheel on the right, all 
the nines are at once replaced by zeros and one is added to the 
on their lefc. The machine presents a of figures, the 
basis for a stereotype plate ; it will calculate and print a table to 
ten decimal places at the rate of about forty turns per minute. 
A two-horse power engine will be required to drive it to its full 
capacity. 

An arithmometer, or multipljdng machine, devised by Mr. 
Grant, was also shown with, for comparison, those of Thomas 
de Colmar and Baldwin, it being adapted to the same purposes 
as those, but constructed on the principle of the difference 
engine. 

Prof. R. E- Rogers gave some facts of interest respecting the 
silver mines known as the Comstock Lode. In the deeper drifts 
the temperature is much higher than can be explained by the 
usual hypothesis of interior heat ; it frequently reaches 150° F. 
Water trickling from the roofs of tliese drifts is so hot as to be 
almost scalding ; workmen have to be protected from it by iron 
screens. An application of ice-water to the head at intervals is 
found necessary to the support of life. The heat is due to che- 
mical action, principally to the decomposition of sulphide of 
silver deposits which takes place when water containing chloride 
of sodium reaches them. There is some saline material in the 
ore. It is a singular fact that while there appears to be no trace 
of copper in the ore, the washing from the quicksilver mills, 
which runs into a pond and there evaporates, leaves a deposit 
■which is only 300 fine instead of 700, all the rest being copper. 
To extract the silver, this deposit is put into a cap-Iike recep- 
tacle of felt, and hot quicksilver is turned upon it, which strains 
through, and carries with it the copper and gold, leaving the 
silver. The next process is to separate the gold from the copper 
in the drippings. To effect this the combined substance is heated 
to fusion and allowed to cool, when the two metals segregate, 
and the gold cracks off the copper. Before the discovery of this 
process the “ tailings ” of the mills had no value ; now they 
prove of considerable worth. 

Prof. J. Lawrence Smith has been stud)ing a crystalline pro- 
duct obtained from the graphite of meteoric iron, that proves 
soluble in ether and crystallises in acicular form. Wohler and 
Roscoe have announced the discovery of a similar substance in 
carbonaceous meteorites. Prof, Smith finds it in carbon nodules 
in the very centre of large masses of meteoric iron. Wohler 
and Roscoe regard it as a hydro-carbon : Prof. Smith gives rea- 
sons for considering it asuipho-hydro-carbon. 

In another communication Prof. J. Lawrence Smith described 
a pendulum designed to meet the wants of a cheap and eifident 
compensating arrangemen; for common clocks. Pro^. Smith 
has taken advan^'age of the great expansibility of vulcanite under 
changes of temperature. His experiments, in common with 
those of others, prove that its coefficient of expansion is about 
that of mercury, between and 212“. In applying this simple 
form of compensating pendulum to clocks, he states that it need 
not add more than twenty or thirty cents to the cost of the pen- 
dulum ordinarily in use. He has constructed oue with more 
perfect means of adjust ment, yet very simple in character, which 
he thinks can be attached to regulators and astronomical clocks. 
Prof. Smith is now engaged in investigating any possible change 
in the materials used that may interfere w’ith the permanency of 
this instrument ; from the nature of the subject it will take some 
time to arrive at the necessary results. In these experiments he 
is assisted by a very' competent associate. 

The following were the papers presented at the session, in 
addition to those already mentioned : — Contrioutions to Meteor- 
ology, by Prof. Elias Loomis ; Exposition of several peculiar 
Aitomomical Phenomena, by Prof. Stephen Alexander ; Con- 
fdxnation of same author’s Theory of the Zodiacal Light, by the 
same ; Composition of Schoriomire, by Prof. George A. Koenig ; 
Modem System of Chemical Terminology, by Prof. R. E. 
Refers ; Steam Geysers of California, by the same ; the Annu- 
lar Nebula in Lyra, by Prof. Ed'vvaxd S. Holden. Prof. C. E. 
Dutton’s paper on certain Igneous Rocks of Southern Utah was 
read by tide only. 


JVOTjSS 

Prof. Hildebrand Hildebrandsson has published in the 
^‘Transactions’’ of the Royal Society of Sciences at Upsal, a 
■ ^ rite and interesting account of a tornado which occurred near 
ia the province of Nerike, Sweden, on the iSth 
' From the full details he gives it is evident that it 


closely resembled the tornadoes which have been described by 
the American meteorologists and the well-known tornado of 
Chatenay of l8th June, 1839, described by Peltier. Upwards 
of 1,000 large trees {Finns abies)^ covering a space 1,000 feet in 
length by 500 feet in breadth, were totally destroyed, the greater 
number being torn up by the roots, whilst those about the margins 
of the path of the tornado were snapped across. On emerging 
from the forest, where its course had been directed to N.N.E., it 
turned in the direction of N.E., uprooting trees, overturning solid 
buildings, and carrying the debris of the mins, in some cases, 
many miles from the scene of destmetion. From the positions 
of objects thrown down, which are shown on a map, Dr. Hilde- 
brandsson points out that in this instance the destructive force 
was compounded of two forces, one being directed towards the 
centre of the tornado and the other in the line of its course. The 
trae theory of these terrible phenomena can only be arrived at 
by such carefully observed and collated facts as Dr. Hilde- 
brandsson here presents us with ; and much light would be 
thrown on this difficult question if barometric and thermomelric 
observations were made within and near the district swept by 
the tornado. 

Yesterday’s Standard contains a letter from the Challeitger 
correspondent of the paper, dated Valparaiso, Nov. 19. Hono- 
lulu was left on August il and a call made at Hilo (Hawaii), 
when the crater of Kilauea was visited. On the 19th the Chal- 
lenger lefc and made for Tahiti, soundings and dredgings being 
carried on by the way, the average depth being 2,800 fathoms, 
with a bottom of red clay. Oxide of manganese was brought up 
in large quantities, and '‘‘many things of great interest to the 
naturalist.” Several excursions were made on the Island of 
Tahiti, and every opportunity was made use of to get acquainted 
with the prcductions, soil, climate, and inhabitants. Sail was 
again made on Oct. 2, and Juan Fernandez reached on Nov. 13, 
the average depth of the section being 2,160 fathoms. Hill and 
dale were tramped over by the naturalists and others during the 
two days’ stay, and numerous specimens of birds and plants 
obtained. Valparaiso was reached on the 19th. 

P.aRT II. of the first volume of the new series of the “Transac- 
tions ” of the Liunean Society, just pablished, contains a paper 
by Dr. J. D. Macdonald, on the external anatomy of J'anais 
villairis, occumng whth Lirmuria and Chelura terebra^is in ex'ca- 
vated pier- wood, and another by Dr. MTntosh, on Valencmia 
annandij a new Nemercean. The first part contains Mr. Parker’s 
memoir on the skull of the woodpeckers, one by the late Dr. R. 
V. Willemoes-Suhm on some Atlantic Crustacea from the 
Challenger Expedition, and one by Dr. Allman on the structure 
and systematic position of Slepha 7 ioscyphus inirabilis^ the type of 
a new order of Hydrozoa. 

Some living specimens of the gigantic Tortoises of the Gala- 
pagos Islands, which were on their way to this country in H. M. S. 
Repulse^ were lost, we regret to say, in a gale which did some 
damage to the ship and caused the death of two of the crew. 

A NEW journal. The Scientific Monthly, devoted to the natural 
and kindred sciences, has been quite recently started at Toledo, 
Ohio, Mr. E. H. Fitch being the editor. 

Messrs. H. Holt and Co., New York, will publish during 
the month a work entitled “ Life Histories of Animals, including 
Man,” by Mr. A. S. Packard, jun. Tliis work having appeared 
in parts in the American Naturalist, we can most certainly vouch 
for its excellence. 

We regret to have to announce the'death of Mr. S. T. Daven- 
port, well-known as an active and energetic officer of the Society 
of Arts. Mr. Davenport’s connection with the Society had 
lasted for thirty-three years, and it was in great part to his un- 
ceasing and zealous efforts that the present prosperity of the 
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institution is due. All who take an active interest in the Society ^ngs taken in the preceding year have been carefully tabulated. 


of Arts will feel his loss severely. 

An unfortunate difficulty at present prevents the Algerian 
Meteorological Service from sending telegrams daily to M, 
Leverrier for tabulation. It appears that the hour chosen at 
which to take the readings is seven in the morning instead of 
eight, the hour that has been adopted by all European nations. 
M. Leverrier could not by any means make use of the Algerian 
data in his daily weather maps. It is to be hoped that Algerian 
meteorologists will see the necessity of conforming to the rule 
universally adopted in European observatories. But some resis- 
tance is expected from those who have adopted the unusual hour | 
for taking observations, as they contend that the readings 
taken then give a closer approximation to the mean state of 
weather. This assumption is hardly justifiable by facts ; at any 
rate it cannot be considered as an objection to the taking of a 
reading at eight o’clock, and sending it by telegram to Europe. 

At Christ Church, Oxford, there will be an election on 
Saturday, March ii, to at least two junior studentships in 
Physical Science, of ^the annual value of either loo/. or S5/., 
tenable for five years. 

The Geographical Magazme announces the discovery of a 
voluminous journal kept by Father Desideri, who resided and 
travelled in Thibet in the early part of last century. 

The Dutch Government have adopted a plan for draining the 
Zuyder Zee at an expense of nearly 10,000,000/. The area to 
be drained is estimated at 759 square miles. 

The Bureau of Agriculture of the United States Centennial 
Commission (not the United States Agricultural Department) has 
lately issued a circular, which announces that it is proposed to have 
an exhibition of Jiving fish of many varieties, for which purpose 
plans have been prepared for the erection of twenty-five tanks 
of approved construction, ranging from two to twenty feet in 
length and from one to six feet in depth, the whole containing 
about six thousand cubic feet of water. The cost of these aquaria 
is estimated at .^6, coo. The Bureau of Agriculture desire to 
render this enterprise in a measure self-supporting, and the 
circular invites those interested in the subject to purchase one 
or more ten-dollar shades of the Centennial stock, with the 
understanding that the proceeds, although going into the general 
fund, are to be considered as contributed to the fish exhibition. 

Mr. G. S. Boulger, F.G.S., has been appointed Professor 
of Natural History in the Agricultural College, Cirencester. 

The North-German Allg£ 77 ieine Zeitimg of Jan. 7 publishes a 
long article on the Hamburg Naval Observatory. It appears 
that this establishment commences operations to-day, and pro- 
fesses to include the several branches of scientific seamanship. 
The establishment is said to have been fitted up according to 
the most improved method, regardless of cost. 

Two Parisian daily papers, the Bie 7 i Public and the Opinion 
jyaiw 7 iale, publish daily the weather maps designed by M. 
Leverrier for the international meteorological service. 

The list of the members of the French Bureau des Longitudes 
has been published. Besides the ordinary members appointed 
either by the Bureau or by the Academy of Sciences, the War 
Office, and the Marine Department, a number of correspondents 
have been appointed, including M. Stephan at Marseilles, M. 
Tisserand at Toulouse, M. Marie Davy at Montsouris (Paris), 
Admiral La Ronciere le Nourry, &c. 

The meteorological Annuaire of the Montsouris Physical 
Observatory has been published by M. Marie Davy. Excellent 
woodcuts show the details of the several anemometers and mag- 
netometers used by the institution. The results of all the reai 


The maximum registered velocity of the wind was 80 kilometres 
an hour, and the maximum pressure 47 kilogrammes per square 
metre. 

M. Leverrier may come to London in order to be present 
at the distribution of medals by the Royal Astronomical Society. 
The printing of his 'tables for Saturn is progressing favourably. 
The verifications made have been satisfactory. 

A VERY useful and complete summary of the geographical 
progi'ess of 1875 will be found in The Colonies for January 8. 
The same well-conducted paper has commenced a series of 
“ Ethnographical sketches of the various aborignal or indi- 
genous races inhabiting countries and islands that are becoming 
daily more known to us through the rapid development of trade 
and commerce,” but whose inhabitants are disappearing or being 
greatly changed. The first sketch, under the head of Pacific 
Islands, is of the Hawaiians'or Sandwich Islanders. 

The Italian Minister of Public Instruction has made a grant 
of 1,000/. for the scientific expedition to Central Africa (see 
Nature, vol. xiii. p. 155). 

A PITHY article in the Hastings and St. Leonard’s News of the 
7th inst. calls attention to the scientific destitution of that 
favourite watering-place. There seems at one time to have 
been an apology for a museum, but its dusty contents have long 
ago been scattered. So far as we know, Hastings has not even 
a local scientific society or field-club, although the district around, 
including the sea and its shore, would furnish a fertile field for 
such an association. Indeed, with the exception of a science 
and art class, Hastings seems to be quite destitute of any means 
of fostering a love of science or of scientific pursuits and recrea- 
tions among its people. Surely there are a few men in the town 
who know the value of science ; at all events, we hope the 
forcible remarks in the News wffil have the effect of rousing the 
people to bring their town abreast of its neighbours in the 
matter both of a well-furnished museum and a scientific society 
and field- club. 

We take the following from the Geographical Magazine : — 
Announcement was made at a recent meeting of the Society for 
the Encouragement of Commerce and Industry, in St. Peters- 
burg, that a person who does not wish his name to be known 
has offered a sum of 25,000 rubles (3,125/.) towards a scientific 
expedition to explore a commercial route from Northern Russia 
to Behring’s Straits. Prof. Nordenskiold has agi'eed to accept 
the leadership of the expedition, which will start next summer. 
Subscriptions to the amoimt of 26,000 rubles (3,250/.) have 
also been. received towards the cost of another expedition com- 
posed of two vessels, which shall last three years, and shall 
explore the Gulf of Obi as well as the sea-route between Arch- 
angel and the great rivers of Siberia. The command of this 
one will be entrusted to Capt. Wiggins, of Sunderland, who has, 
however, stipulated for full liberty of action in unforeseen cir- 
cumstances, and who has remained in St. Petersburg, waiting 
for the replies of the Mayors of Irkutzk, Krasnoyarsk, Tobolsk, 
Tinmen, Tomsk, and Ekaterinburg, who have been invited by 
telegraph to co-operate ,in forwarding the enterprise- A reply 
has since been received from a proprietor of gold mines at Kras- 
noyarsk contributing 500/. to the expenses of the undertaking., 

'‘From Vineyard to Decanter ” (Stanford), the secousdr^^ 
tion of which has come to hand, is “ a book about sheny.'^' 'We 
would recommend it to all of our readers who love “a gqod^^ess ” 
of that favourite British beverage. It gives a de^, account of the 
processes through which the wine goes in all ite and the 

conclusion of the whole matter seems ^ he that ‘S' you wish to 
drink good sherry you must make ujs jPctUx: to pay a good 

price for it. > . r ' 
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The Sdmiifique announces the death of the naturalist 

M. Pictet 

The Cc:Jgns Ga::etfB states that Herr Heuglin, the African 
traT^er, has declined the offer of the Khedive to take the com- 
mand of the troops sent to Abyssinia, in place of the late 
Mufizingcr Pasha, but is organising an Abyssinian exploration 
for scientihe purposes. 

Dr. von Richthofen, the well-known traveller and geo- 
grapher, has been appointed Professor of Geography at the Uni- 
versity of Bonn. He is still occupied at Berlin with the editing 
of his great work on China. 

The additions to the Zoological Society's Gardens during the 
past week include a Le Vaillant^s Cynictis {Cyniciis ptnicillatci) 
from South Africa, presented by the Viscount Maudeville ; a 
Hooper Swan {Cygnus ferus\ European, presented by Mr. Mon- 
tague Kingsford ; a Weeper Capuchin {Cebus capucinm) from 
Brazil, presented by Mr. August Kettner ; a Macaque Monkey 
{Maca:iis cynomolgiis) from India, presented by Mr. T.^ J. 
Dunn ; two Darwin’s Pucras {Pucrasia Darwini) from China, 
purchased. 

SCIENTIFIC SERIALS 

Zeiischrift Idr OesierreickischtH GeselUckaft fur Meteorologies 
Nov. 15, 1S75. — Dr. Billwiller, of Ziirich, contributes an article 
on a local occurrence of the northerly “ Fobn.” It was formerly 
bdieved that the Fohn came from the Sahara Desert, whence it 
derived its warmth and dryness, but Haim showed a few years 
ago that, according to known physical laws, descending air 
becomes warmer and drier, that winds of the Fohn kind are not 
confined to the Alps but occur in other mouncainous regions, 
and that the southein slopes of the Alps have a north wind, 
which is the exact counterpart ot that called the Fohn. A mass 
of observations made in Switzerland have since proved the cor- 
rectness of his theory. Herr Billwiller, from the data he has as 
yet examined, finds that isolated Fohn winds prevail only when 
a bread ciirreat flows over the whole Alps in the same direction, 
ascending on one side and descending on the other. But there 
are cases in which no perceptible upward movement can be 
traced cn one side, and yet on the other the Fohn descends into 
the vallevs from above. A difference of density, often great, is 
the cause of this. The low^er strata being obstructed the outlaw 
of air necessary to restore equilibrium comes from above. The 
merely local Fdhn blows strongly down a valley, but on reaching 
the colder air of the plain mixes with it and quickly comes to 
rest. Tables are given showing meteorologicad conditions in 
particular cases. — The next article, written by Dr. "Wild, and 
quoted here from the Annual Report of the Imperial Observatory 
at St. Petersburg, is a review of the work of flhe Meteorological 
Congresses of 1S73 and 1S74. Perhaps the most important 
result of these congresses will be the general use of more trust- 
worthy initruEfsents by offleiai and private observers. The fol- 
lowing advantages have already been gained ; an international 
system of ciphers for telegraphic despatches throughout nearly 
the whole of Europe ; an international form of publication in 
the following countries : Noru^ay, Sweden, Denmark, Russia, 
Austria, Switzerland, Italy, and part of Germany ; and lastly, 
tfee cstabiishment in many States of central institutions. We 
sksdi thus obtain better, more imifonn, and more accessible data 
as a consequence of the late congresses. 


SOCIETIES AND ACADEMIES 
London 

Royal Society, Jan. 6. — On the refraction of sound by the 
atmosphere, by PVof. Osborne Reynolds, Owens College, Man- 
chester. Communicated hy Prof. Stokes, Sec. R-S. 

This paper may be said consist of two divisions. The first 
contains an account of some experiments and observations under- 
taken with a view to ascertain how far the refraction of sound 
caused by the upward variation of temperature may be the cause 
of the difference in the distances to which sounds of the same 


an effort was made to compare the distance a.t which the rockets 
could be heard with that at which a gun, firing ilb of powdra 
and making a louder report than the rockets, could be heard 
under the same conditions of the atmosphere. In the fiist in- 
stance the rockets and the gun were fired from a spot in Suffolk, 
around which the country is tolerably flat, observers being sta- 
tioned at different distances. Owing, however, to the effect of 
the wind and the time required for the observers to proceed to 
the distant stations, these experiments were not successiiff m 
establishing the comparative merits of the gun and the rockets. 
They were, however, important as showing that on hot cairn 
days in July the reports of the rockets never failed to be dis- 
tinctly audible at distances of four and five miles, although the 
sun at the time was shining with fiiU force on the ground, an 
rendering the air near the surface so heterogeneous that distant 
objects seen through it appeared to wave about and twinkle. 

The next attempt was made during a cruise on the east coast. 
After three weeks cold and windy weather, the 19th of August 
was a fine day, and some experiments were made in Lynn Deeps, 
which revealed a very extraordinary state of the atmosphere as 
regards the transmission of sound. A party rowed away from 
th% yacht in one of her boats, it having been arranged before- 
hand that either a rocket or a large pistol was to be fired from 
the yacht when signalled for ; also that when those on me yacht 
heard those in the boat call they should answer. The boat pro- 
ceeded to a distance of five miles, until those on the yacht had 
completely lost sight of it ; but all die dme the calls from the 
boat were distinctly heard by those on the yacht, althoi^h after 
they had lost sight of the boat they ceased to answer the caUs. 
On the boat also not only were the reports of the pistol and 
rockets distinctly heard, but every answer from the yacht was 
heard plainly. The last came after an interval of thirty-five 
seconds, which gave the distance 34 miles. Nor was this all ; 
but guns, and on one occasion the barking of a dog, on the 
shore eight miles distant, were distinctly heard, as were also the 
paddles of a steamer fifteen miles distant. 

The day was perfectly^ calm, there was no wind, the sky was 
quite clear, and the sun shining with great power — conditions 
which have been described as most favourable to the stoppage^ of 
the sound by the hetetogeneity of the atmosphere, and which 
may also be described as most favourable for great upward re- 
fraction. On this day, however, it was observed that all the 
time distant objects loomed -considerably, appeared lifted. 
This showed that the air was colder near the surface of the sea 
than it was above. It is to this circumstance that the extraordi- 
nary distances to which sounds were htard on this day is sup- 
posed to be due. The diminution in the temperature of the air 
being downwards, the sound, instead of being lifted as it usually 
is, was brought down, and thus intensified at the surface of the 
water, which, being perfectly smooth, was thus converted into a 
sort of whispering -gallery. 

The report of the pistol and the sounds of the voice were at- 
tended with echoes, but not so the reports of the rockets ; and 
it is suggested that these so-called echoes may be found only to 
attend sounds having a greater intensity in one direction than in 
another. 

The second part of the paper refers to a phenomenon noticed 
by Arago in his report of the celebrated experiments on the 
velocity of sound made on the nights of the 21st and 22nd of 
Tune, 1822. 

It was then found that, although the guns fired at Montlhery 
could h& distinctly heard at Villejuif (eleven miles distant), those 
fired at Villejuif could not be heard at Montlhery without great 
attention, and at times (particularly on the second night) they 
were not heard at all ; although on both nights the wind was 
blowing from Villejuif to Montlhery, the speed of the wind, 
which was very light, being about I foot per second. No expla- 
nation of tins phenomenon was offered by the observers, although 
it was much commented on. And on the second night the gun 
at Villejuif, which on the previous night had been pointed 
upward, was brought down in the hope that this might improve 
its audibility (this step was, however, found to render matters 
worse than before). 

From this lowering of the gun at Villejuif it seemed as though 
there was probably some difference in the conditions under which 
the guns at the two stations were placed, as if that at Villejuif 
was fired from a level, while that at Montlhery might be fired 
over a parapet. An inspection of the district confirmed this 
view ; for Villejuif is on a Iovv% fiat hill, while Montlhery is on 
1 the top of a steep cone ; and not only is it 80 feet above Ville- 


jgjte-Tkfii ty may be beard at different times. 

. rockets, capable of rising 1,000 feet, and then exploding ^ ^ ^ 

‘ t containing 12 02. of powder, having been prepared, 1 but it is surmounted by the mound of an old castle, which 
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is supported by a vertical wall towards Villejuif and surrounded 
by a ]ov/ rampart. Hence it is suggested that in all probability 
the advantage of the gun at Montlhery was due to its being fired 
over this parapet, v/hile that at Viilejuif was fired from the level 
ground. 

The fact that the wand blowing from Viilejuif did not reverse 
this advantage, suggested the possibility that at night, when the 
diminution of temperature is downwai'd, a light wind may not 
produce the same effect upon sound as -when the diminution of 
temperature is upward, as it generally is during the day. 

To ascertain if rhis is the case, some observations were made 
on seme calm nights in hlay and June of the present year, from 
wliicli i: was found : — 

( I ) That the sky was cloudy and there was no dew. The 
sound of an electric bell i foot above the grass could always be 
heard further with the wind than against it ; but 

{2} That -when the sky was clear and there was a heavy dew, 
the sound could invariably be heard as far against a light wind 
as with it, and in some cases much further. On one occasion, 
when the tempeiature at i foot above the grass was 38* and at 
S feet 47°, and the speed of the wind was i foot per second at 
5 feet above the grass, the bell was heard 440 yards against the 
wind and only 270 with it. 

Since, f'erefore, on the nights of the e-\periments at Viilejuif 
and ^Montlhery it is stated that the sky was clear, that there was 
dew, and the temperature recorded at the two stations shows the 
diminution to have been downwards, it is argued that the effect 
of the wind to render the sound less audible at Viilejuif was 
completely balanced by the downward refraction of temperature. 

Another phenomenon recorded by Arago is, that while the 
reports of the guns at Montlhery as heard at that station were 
attended with prolonged echoes, this was not the case vdth those 
at Villejuif. It is thought that this difference is sufficiently 
accounted for by the fact that while Montlhery is surrounded by 
high hills with precipitous or wooded sides, which must produce 
echoes, the country in front of Villejuif is very fiat and has not a 
tree upon it for miles. 

In concluding the paper reference is made to the Appendix to 
the last Report of the American Lighthouse Board, in which 
Dr. Henry, the Chairman, gives an account of his experiments, 
extending over thirty years, and the conclusions to which they 
have led him ; both of which are in favour of the apparent 
stoppage of the sound being due to refraction. 

Zoological Society, Jan. 4. — Prof. A. Newton, F.R,S., 
vice-president, in the chair. — An extract was read from a letter 
addressed to the Secretary by Mr. George Brown, dated Port 
Hunter, Duke of York Island, stating that he had shipped for 
the Society to the care of Dr. G. Bennett, of Sydney, two casso- 
waries and some other birds from New Britain and Duke of 
York Island. — A letter was read from Mr. R. Trimen, Curator 
of the South African Museum, Cape Town, containing some 
remarks on Ca 7 iis chama. — Dr. Hector, F.R.S., exhibited and 
made remarks on three ancient feather-mats, made by the Maoris 
of New Zealand, which had been obtained by Dr. BuUer, from 
a chief on the Upper Wanganui River, — Prof. W. H. Flower, 
F.R.S., gave a description of the skull of a fossil species of tlie 
genus XipJiodon, Cuvier, from a specimen belonging to the 
Museum of the Royal College of Surgeons, supposed to have 
been found near Woodbridge in Suffolk. — Prof. Huxley, F.R.S., 
read a paper on Ccraiodns, in which he pointed out the special 
characters presented by this remarkable fish in the structure of 
its nasal apertures, brain, skull, and fore-limb. Prof. Huxley 
also called attention to the ci*se connection shown by certain 
details of structure between Ceratodus and the Chimaeroid fishes, 
especially as regards the skull. — A communication was read from 
Dr. Julius Von Haast, F.R.S., containing the description of a 
new Ziphioid ■whale from the coast of New Zealand. — Mr. Sdater 
read a paper on some additional species of birds from St Lucia, 
West Indies, which had been sent to him by the Rev, J. E. 
Semper of that island. The collection contained one very re- 
markable form which appeared to be referable to a new genus of 
Mniotiltidtr, and was proposed to be called Leucopeza semperL — 
A communication was read from Mr. W. H. Hudson containing 
some notes on the spoonbill of the Argentine Republic. — A paper 
was read by Messrs. Sclater and Salvin, on Peruvian birds col- 
lected by Mr. Whitely, being the ninth of a series of communica- 
tions on this subject. — A communication was read from Dr, Otto 
Finsch, containing notes on some Fijian birds, including descrip- 
tion of a new genus and species proposed to be called Drymo^ 
chiira hadiceps , — Mr. A, H. Garrod read a note on the c^cum 


coU of the Capybara, as observed in a specimen recently deceased 
in the Society’s menagerie. 

Royal Microscopical Society, Jan. 5.-- Mr. Chas. Brooke, 
F.R.S., \dce-president, in the chair. —Messrs. W. A. Bewugton 
and B. D. Jackson were elected auditors of the Society’s accounts, 
and a list of gentlemen nominated for election as officers and 
council for the ensuing year was read by the Secretary. —Atten- 
tion was called to a number of specimens sent to the Society a 
short time since by Mr. Hanks, of San Francisco, and which had 
since been mounted for the cabinet by Mr. Loy ; also to some 
slides of Aulacodiscus kitto7ii, presented by jSIr. Thos. Curries 
from material collected on the late Congo Expedition, by Mr. 
Martin, H.M.S. SpiiefuL — Mr. C. Stewart then gave an 
interesting account of the structure and development of sponges, 
freely illustrating his remarks by dra-wfings upon the black-board, 
and concluded by stating his reasons for believing that the well- 
known perforations in oyster-shell were really made by the 
sponge. — Mr. Hickie exhibited to the meeting some photographs 
from Germany of Navkula C7'assiji£rvis and saxonica^ 

and read some letters fironi Dr. Rabenhirst and Herr Seibart in 
support of his opinion that the two were widely distinct. 

Entomological Society, Jan. Sir Sidney Smith Saun- 
ders, C.M.G., president, in the chair. — Messrs. F. J. Horniman 
and D. G. Rutherford were elected ordinary members, and Prof. 
W. Dickson, of Glasgow University, and Mr. F. Enoch were 
elected subscribers. — The Rev. R. P. Murray exhibited a collec- 
tion of Lepidoptera taken by himself on the Higher Alps, 
amongst which were some interesting mountain varieties. — Mr. 
S. Stevens exhibited a specimen of a dragonfly, rare in this 
country {AEsc/mia 7 nixta), which he had picked up, nearly dead, 
in his garden at Upper Nor-^^ood, in the middle of November. 
— Mr. Champion exhibited some rare British Coleoptera. — ivir. 
H. W. Bates communicated a paper entitled Additions to the 
list of Geodephagous Coleoptera of Japan, -with synonymic and 
other remarks.” — Mr. W. H. Miskin, of Queensland, communi- 
cated a description of a new and remarkable species of moth 
belonging to the genus Attacus, of which a male and a female 
specimen had been taken in the neighbourhood of Cape Y^ork. 
He had named the species A, He 7 -ctdes, The expanse of the 
wings measured nine inches, and the hind wings were furnished 
with tails. The specimens had been deposited in the Queens- 
land Museum. — Mr. C. O. Waterhouse forwarded a paper on 
various new genera and species of Coleoptera belonging to the 
Geodephaga^ Necrophaqa^ La 7 >ullicor 7 iiay and Rhy}icophora . — 
Part IV. of the ‘‘ Transactions ” for 1875 was on the table. 

Manchester 

Literary and Philosophical Society, Dec. 14, 1S75. — 
Edward Schnnek, F.R.S., &c., president, in the chair, — On 
graphic methods of solving practical problems, by Prof. Osborne 
Reynolds. In the first part of this paper it is pointed out that, 
when dealing with practical problems by the aid of the graphic 
method, it is not necessary to break off the operations of draw- 
ing, and find numerical values for the quantities represented, in 
order to perform on them the operations of multiplication and 
division. For by the aid of a parallel ruler the operations of 
multiplication and division may be performed graphically with 
great facility. The only geometrical proposition involved being 
that of finding a fourth proportional to iree distances. When 
two distances have to be multiplied or divided the one by the 
other, a third distance is chosen equal to unity, and a fourth pro- 
portional found which represents the product or ratio of the first 
according as unity is the first or third of the given quantities. 
The method was illustrated as applied to the determination of 
areas, centres of gravity, and moments of inertia. In the second 
part of the paper a graphic method is described by which the 
velocity and .acceleration of a moving point can be determined 
when the times at which it occupies certain positions are known, 
i.e, the curves representing the velocity and acceleration of the 
point may be drawn from me curve representing the positions of 
the point. Also a converse method by "which the position of a- 
point at any time may be found from the curve represei^^^' 
either its velocity or displacement. — On explosions piT’fe- 
damp. E. W. Binney, F.R.S., said that the fearful & 

in our coal-mines deserved the careful attention of 
like ours. It ought to be one of the objects of sffi#^to^€ndea- 
vour to find out the cause of these ei^losion^ d^sesome 

means to prevent their occurrence or lessm ^^g^^tiency. No 
doubt Government inspectioti h^ and the ex- 
amination of managers woiM efficiency of 
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mm i n g officers ; but siill, notwithstanding these improvements, 
the explosions of fire-damp are sadly too frequent. The lament- 
able events which have taken place within the last few weeks 
clearly show that they sometimes occur without any great change 
in the barometric pressure of the atmosphere, although undoubt- 
edly sudden depressions in a barometer ought to caution miners 
against emission of gas from the seam of coal and coal-wastes, 
and put the men more on their ^ard at such times. It has been 
stated in this Society that certain conditions of the atmosphere 
quite irrespective of barometric pressure may have something to 
with causing the ** drag ” in the currents of air circulating 
through mine, as explosions have frequently occurred during 
^ east wmd and a muggy state of the atmosphere, and a vesicu- 
lar condition of water in the air has been suggested as the pro- 
bable cause of this lessening of the speed of the air passing 
through the galleries of mines. Kow, careful observations with 
a good anemometer in the return air-course of a mine ought to 
determine whether or not such an effect is produced, and thus 
settle this point by direct experiment. Another source of acci- 
dents at this time of the year has to be taken into consideration. 
Before Christmas and in cold weather there is often a brisk 
demand for coal, and both managers and men are in a hurry to 
increase the output, and under such circumstances probably there 
may be sometimes not so much care and caution exercised as are 
necessary for them to use in the dangerous work in which they 
are engaged. In the management of a fiery mine, in my opi- 
There ought not to be any unventilated wastes. 2. 
The mixed use of Davy lamps and naked lights should not be 
permitted where the former are commonly employed. 3. Blast- 
ing of coal by gunpowder should not be sanctioned where Davy 
lamps are in common use. 4. An anemometer under the care 
of a competent man should be in constant use, in order to see 
that a sufficient current of air is passing through the workings to 
insure ^rfect ventilation of the mine. 5. When there are 
marked indications of firedamp in a mine, shown by a cap on 
the iiame of a lamp, the men engaged in hewing and drawing 
coal should be removed from the pit until by ventdation the 
^ce IS cleared of gas and rendered safe for a working collier, 
^e above precautions may probably cause an increased cost in 
the getting of coal, but tiiey are necessary for the preservation 
of human life if such catastrophes as now frequently occur are 
to be prevented. It is now pretty generally admitted that all 
c.^Iosions of fire-damp are caused by there being too little pure 
air too much of that gas in a mine. — Chemical notes, by M. 
M. Tatbson Muir, F.B.S.E., Assistant Lecturer on Chemistry, 
Uwens College. 

Paris 

Academy of Sciences, Jan. 3. — Vice-Admiral Paris in the 
elected vice-president for 1S76; and 
MM, Chasles and Decaisne were elected to the Central Adminis- 
tratiye Commission. The following papers were read : — On the 
mtenor constitation of magnets, by M. Jamin.— New thermic 
^^rcbes on f^ation of organic compounds ; Acetylene, 
by M. Berthelot. The heat liberated by combustion of acetylene 
with free oxygen = -f 321 cal. for = 26 grs.-.Final rkec- 
noES on the i^oduction of saccbaroid matters in plants, bv M. 
Duchartre.— Ephemerides of the planet (156) determined by M.* 
Kayet, from observations at Marseilles, by M, Loewy.~-^Ou the 
TPray m wluch calono vibrations may dilate bodies, and on the co- 
effiaent of dilatation, by M. de Saint-VenanL— Sixteenth note 
conductivity of moderately conducting substances, 
Moncel. Minerals, when truly conductors, have but 
“electrolytic conductivity and one 
which IS proj^r to them and approximates more or less to me- 
tamc conductivity. The electrotonic conductivity pmper to 
dielectrics exists only in rocks known to be isoirtinS and 
to ^tals. But there are effects which imply a^arac- 
tensbc polanty of a moderately conducting medium.— New 
chlorhydric acid, by MM. Pierre and 
prt® of snow with one part of hydrochloric 
acid (cooled previously to - 15= or - 16'), one may obt^ a 

dm^r? h -I? ^ law of elect“o“ 

dynamics, by M. Clausius.— On the study of th.rrr'iV motors 
and on some points of ihe theory ot heat to general, by M Him’ 

hlztn f heads of fossil and actual human races * 

^’cgrito race, by MM. Quatrefage^ 
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place defined by algebraic conditions, by M. SalteL — On a/point 
of infinitesimal geometry, by M. Serret.— On left cnbics, 

Appell. — Physiological conditions influencing the ch'"'^^3ter of 
unipolar excitation of ner\^es, during and after the pa>::'ac ,4 of a 
battery current, by M. Chauveau. He studies four cases: 
nervous system intact, spinal cord separated from brain., cord 
destroyed, and nerve cut above point of application of elect! ^ode. 
— On a commensal Amphipodan 7 ?ia 7 'inus) of i\\Q£cnUfia, 

cardiujn co 7 'daiiuii, by M. Giard.— Elliptic elements of the planeb' 
(157) Dejanire, and calculated ephemerides, by M.Stephan. — Re^ 
searches on the law of transmission, by the earth’s atmosphere, of 
calorific radiations from the sun, by M. Crova.—On the phenomena 
of induction, by M. IMouton. He studies the electric state of an 
induced bobbin with the ends unconnected, and too far apart for 
a spark to pass ; a series of oscillations in potential is observed. 
— On the r 6 le of acids in dyeing with alizarine and its congeners, 
by M. Rosenstiehl. — On the phosphates of sesquioxide of iron 
and alumina, by M. Millot. — On a secondary hexylic alcohol, by 
M. CEchsner de Coninck.— On the assimiiability of fossil phos- 
phates, and on the danger of exclusive use of azotised manures, 
by M. Roussille. — On the preparation of gaseous bromhydric 
acid, by M. Bertrand.— Researches on the functions of glands 
in the digestive apparatus of insects, by M.Jousset. He was 
able, in Blatta orientaUs, to obtain the liquids in the gland itself 
before entrance into the alimentary canal— On the floral glands 
of Par?iassia palusirts^ new physiological functions, by hi. 
H^ckel. These glands are a carnivorous organ. — Undulations 
of the clay in the north of France, by M. Hebert. 

Vienna. 

Geological Society, Dec. 7, 1S75. — After welcoming Dr. E. 
Tietze on his return from Persia, M, von Hauer presented some ' 
papers sei^ in by Dr. K. Peters on the interesting limestone ' 
from the Sauerbmimgraben, near Stainz, in Styria, which en- ' 
closes ciy^als of a plagioclastic felspar belonging to the species ■■ 
Aibite.— Dr. A. Feist mantel, on the minerals of the peculiarly 
^ge-gramed granite (Pegmatite) from the districts of Beharand 
Kangun, in Bengal.^ Among them large plates of mica are 
very remarkable, which the inhabitants make use of as ground 
for paintmgs, but they are also, like the Russian mica, brought 
to Europe for sale. — Dr. Kapf, of Stuttgart, on some very in- 
teresting remains of Saurians found in the so-called Stubeii 
sandstone of Wurtemberg. — Dr. Mojsisovics presented the 
second volume of his work on the Mountains of Hallsladl, and 
^ve a short account of its contents. In this volume the genera 
Arcestes (wi^th 112 species), Didymites (with 6 species), and 
• species) are described, and illustrated in tliirty- 

reported on the composi- 
tion of the Melaphyres from the Southern Tyrol. Among the 

recognised in some cases 
Hornes exhibited some re- 
magnum, from the coal-mines of 
IritaiJ, m Styria, and expressed the opinion that the carboni- 

identical with those of 
perio^^^^ andjjWies, but belong to an older stage of tlie tertiary 
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THURSDAY, JANUARY 20, 1876 


THE ENCYCLOPAEDIA BRITANNfCA’^ 

Encyclopedia Britannica. Vol. III. (Edinburgh ; Adam 
and Charles Black.) 

First Notice. 

T here are several important scientific articles in this 
third volume which we shall briefly notice, the 
articles generally being quite up to the standard of the 
preceding volumes. In this first notice we shall refer 
especially to the articles Birds and “ Biology.” The 
former article is the joint production of two authors, 
Professors W, K. Parker and Alfred Newton. 

Prof. Parker has undertaken the anatomical portion of 
the subject. Allowing himself to be led away in the 
direction of his favourite line of research, the author has 
persuaded himself that in the space allotted to him for 
his article “ there is merely room for justice to be done to 
one category of organs \ and as the skeleton and espe- 
cially the skull is of most direct importance to the zoolo- 
gist and palaeontologist, and as its form determines, as it 
were, aU other organs ... it seems to be that on which 
election should fall for the fuller treatment.^ From this 
opinion we disagree in ioto» If the space allotted for the 
subject is insufficient, it must be a fault of the general 
management of the “ Encyclopaedia.” If the skull deter- 
mines, as it were,” all other organs, then the study of ana- 
tomy is on a very different footing from that on which it 
seems to stand. By a glance at the earlier volumes of the 
work, in which, as in the case of the article Anatomy,” 
by Prof. Turner, apparently unlimited space is allowed to 
the author, we come to the conclusion that there is no 
fault in the editorial department, in this direction at least. 
As to the determining ” influence of the skull the true 
relationship of three groups of birds — the woodpeckers, 
toucans, and barbets — which will be found explained 
below, is quite sufficient to demonstrate how unwarranted 
is the assumption. 

In 1867 Prof. Huxley propounded a classification of 
birds, not entirely, but mainly based on the nature of a 
portion of the palatal region of the skull. This valuable 
addition to ornithological and zoological literature has 
given a great stimulus to more minute investigation of 
avian structure. It brought to light many new facts, and 
placed prominently forward others previously too much 
neglected. The classification' was, however, only an arti- 
ficial one, for, according to that authors own words in the 
article Biology ” before us, in an artificial classifica- 
tion some prominent and easily observed feature is taken 
as the mark of resemblance or dissemblance.” The fea- 
tures employed in this case 'were two — ^the fusion or non- 
fusion of the maxillo-palatine plates of the maxillary 
bones, and the shape of the vomer. In a hobby-run-wild 
manner, Prof. Parker, in his article Birds,” has further 
elaborated this artificial arrangement to a degree which, 
more than anything else, demonstrates its untenability. 
He begins by dividing the Carinatae ” into two sections, 
firstly, the Dromaeognathae {Tinamous)^ and secondly, 
all the others ; because in the Tinamous the vomer is broad 
behind and interposes between the pterygoids, the pala- 
tines, and the basi-sphenoidal rostrum (which, however, is 
Vol. XIII.— No. 325 


also the arrangement in some of the penguins at least.) 
Among the other carinate birds, Prof. Huxle/s divisions 
are retained, except that the woodpeckers are removed 
from the ^githognathas to form an independent group of 
equal importance with them, the Saurognathas i The 
Desmognathas (Huxley), we are told, do not form a well- 
collected group, and Prof. Parker does good service by 
indicating the different ways in which desmognathism 
may be produced. 

According to this classification, there are some so great 
anomalies, when it is looked at from the aspect based on 
the totality of the morphological resemblances in the 
bird-class, that it is certain that the palate, fer se, is in 
reality of secondary importance in the determination of 
the relationships of many birds. 

For instance, according to Prof. Parker, the Woodpeckers 
{Picidcs) form a main division (Saurognathse) of the non- 
desmognathous carinate birds, at the same time that the 
Toucans together with the Barbets {Capi- 

to/iidcs) form part of a minor section (Coccygomorphcc) 
of the desmognathous birds. In other words, they would 
be made to have as little to do with one another as they 
well can. Now the structure of the rest of the body, 
other than the head, tells quite a different tale. From the 
form of the feathers and the pterylosis, there being no after- 
shaft, a tufted oil-giand and quite a characteristic distri- 
bution of the peculiarly narrow feather-tracts ; from their 
osteology, the sternum and other bones being almost 
identical in all of them ; from the anatomy of the ali- 
mentary canal, in which the colic caeca are absent; 
from the arrangement of the toes in the scansorial foot ; 
from their myology, in which they are identical when dis- 
sected, muscle by muscle, and different in points from all 
other birds, it is certain that the three groups, viz., the 
Woodpeckers, Barbets, and Toucans, are most intimately 
related, and have not, in reality, a family difference be- 
tween them ; their dissimilarities — the Toucans and Bar- 
bets merging into one another — leading to their being 
arranged in two sub-families. 

As another example of the different teaching of the 
artificial and the natural classifications, the Swifts 
{Cypselidosp^ndi. the Humming Birds {TrockilidcB) may 
be referred to. These two groups, from the details of 
their internal structure when examined one by one, are 
most certainly related as intimately as are the Wood- 
peckers with the Toucans. There is, in fact, not a family 
difference between them, and yet, from their palates, Pro- 
fessors Huxley and Parker place them in quite different 
divisions, because the vomer is truncated in the one and 
pointed in the other. 

We think that we have said enough to shew that the 
structure of the skull does not alone suffice to determine 
the mutual affinities of birds, the head in them being 
subject to rapidly developing peculiarities which are asso-; 
ciated with their habits of life. - ^ 

With the exception of the skeleton, the rest of 
described in fair detail, Prof, Parker devotes feiv 
columns of his article to the organs, iniisde^:;fe^els, 
and nerves; he in most cases quoting verbatin from 
Prof. Huxley’s Anatomy of Vertebrated Anmaals,” 

Prof, Newton’s portion of the fiirds ” forms a 

valuable memoir on the topics The ele- 
gance of the style, and the manner in which the 

N 
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relative importance of the facts which are introduced is 
weighed, adds a charm to the subject equal to that which 
it already possesses. Fossil Birds/^ “ Sub-fossil Birds,” 
Birds recently extirpated, “Birds partially extermi- 
nated,” “ The Geographical Distribution of Birds,” “ Mi- 
gration,” “ Song,” “Nidification,” “ Eggs,” and “Moult,” ■ 
are the headings of the various sections of his subject ; 
the whole occupying about fifty pages of the “ Encyclo- 
paedia ; ” that on Distribution being of considerably the 
greatest length, as it is fairly exhaustive in its account of 
the avifauna of the different regions. Speaking of the 
general principles of zoogeography, first laid down by 
Mr. Sclater in 1857, Prof. Newton remarks that “without 
infringing upon what must be deemed the generalities of 
biological distribution, it is proper to observe that Mr. 
Sclateris success is to be attributed to the method in 
which his investigations were carried on — a method in 
which he had but few predecessors. Instead of looking 
at the earth’s surface from the point of view which the 
geographer would take of it (a point of view which had 
hitherto been adopted by most writers), mapping out the 
world according to degrees of latitude and longitude, 
determining its respective portions of land and water 
entirely regardless of the products of either element, or 
adhering to its political divisions — ^time-honoured as tihey 
were— he endeavoured to solve the question simply as a 
zoologist should, by taking up the branch of the subject 
with which he was best acquainted, and by pointing out 
and defining the several regions of the globe in con- 
formity with the various aspects of ornithic life which 
they present. But herein there was at once a grave diffi- 
culty to be eneountered. Birds being of all mammals 
most particularly adapted for extended and rapid loco- 
motion, it became necessairy for him to eliminate from 
his consideration those groups, be they large or small, 
which are of more or less imiversal occurrence, and 
to ground his results on what was at that time com- 
monly known as the order Incessores, or Passer es^ com- 
prehending the orders now generally differentiated as 
Passeres {v€rce\ Pica?icz, and Psiiiacu On this basis, then, 
Dr. Sclater was enabled to set forth “ that the surface 
of the globe exhibited s£x' great regions,” an account of 
each of which is given in detail, with the light thrown 
upon them by more modem research. 

As might be imagined, the section on “ Birds recently 
extirpated ” is a more complete and accurate r^sumJ of 
their history than any other extant, the Starling of 
Reunion {Fregiluf^us varius\ the Solitaire of Rodriguez 
{Pesophaps soiiiarius)^ and the Crested Parrot of Mau- 
ritius {Lopkopsiitacus mauritzan 7 is\ being figured as well 
as described. 

The article Biology ” is by Prof. Huxley and Mr W. 
T. T. Dyer. The subject is treated generally by the 
former author in his well-known style, whilst Mr. Dyer 
gives the jmnciples of classification of the vegetable king- 
dom as they are now understood by the most advanced 
botanists. 

Prof. Huxley classifies the phenomena of life under 
four headings i. Morphology ; 2. Distribution ; 3. Phy- 
siology I and 4. Etiology. The last of these, from its 
theoretical nature, presents features of more especial in- 
; terest "With reference to the doctrine of spontaneous 
i .^enaation we read : “ It has been pointed out at the 
: ■ ‘ 


commencement of this article that the range of high tem- 
peratures between the lowest, at which some living things 
are certainly killed, and the highest, at which others cer- 
tainly live, is rather more than 100'’ Fahr. It makes no 
sort of difference to the argument how living beings have 
come to be able to bear such a temperature as the 
last mentioned ,* the fact that they do so is sufficient to 
prove that, under certain conditions, such a temperature 
is not sufficient to destroy life. . . . Thus it appears that 
there is no ground for the assumption that all living 
matter is killed at some given temperature between 104° 
and 208° Fahr.” Again, “ it is argued that a belief in 
abiogenesis is a necessary corollary from the doctrine of 
evolution. ... In the eyes of a consistent evolutionist 
any further independent formation of protoplasm would 
be sheer waste.” 

Prof. Huxley gives his powerful and entire sanction to 
the docrine of Ontogeny, explaining the facts that in many 
forms there are gaps and irregularities in the order of 
production of the organs, by assuming that the series of 
developmental stages of the individual organism never 
present more than an abbreviated and condensed sum- 
mary of ancestral conditions. 

Mr. Dyer devotes himself to the “ Limits and Classi- 
fication of the Vegetable Kingdom,” and concludes his 
article with a synoptic view of the relations of plants, 
which shows how much attention has recently been paid to 
the lower forms. Schwendeneris hypothesis is assumed, 
and “ Lichens must now be regarded as composite struc- 
tures, partly consisting of an alga, partly of a fungus.” 
The Thallophyta are classified according to the method 
of Sachs, and the Cryptogams according 'to Cohn. The 
stepping-stones between these last and the Phanerogams 
are excellently sketched. 

We think we have said enough to show the great im- 
portance of the two articles which we have been attempting 
to criticise. A. H. Garrod 


FOSSIL BUTTERFLIES 
Fossil ButteTplies, By Samuel H. Scudder. (Published 
by the American Association for the Advancement of 
Science, Salem, 1875.) 

'^HE memoir now before us will be a boon, not only to 
geologists, ^but to entomologists, inasmuch as it 
reproduces in a small compass, as Mr. Scudder says, “all 
that has been published of this group of fossils, whether 
of text or illustration.” 

After giving a complete list of all the works treating of 
the subject, the author proceeds to characterise the genera 
and species, beginning with NeoHnopis sepuUa, from Aix 
in Provence, a fossil more discussed than any other 
ancient Lepidopteron. He confirms Mr. Butler’s determi- 
nation of its affinities, but adds that, from a careful study 
of the original, he has been enabled to correct an error as 
regards the actual condition of the fossil, which he thus 
describes : — 

“The thorax, hind legs, and both pair of wings of the 
left side are preserved, almost completely • all the rest is 
lost. The ^orax is viewed from above, and somewhat 
on the left side j the hind coxas seem to be almost torn 
^ay from^ their immediate connection with the trunk. 
The two hind legs are stretched out, bent at the femoro- 
famal articulation ; the left leg lies above both the wings, 
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and is apparently attached throughout, although its base 
is covered a little by the crushed body ; the right leg lies 
below both the wings, and is apparently partially detached, 
though but slightly, from the coxae ; the tibio-tarsal arti- 
culation can be distinguished, but not the tarsal joints. 
The wings are bent over downward in a position the 
reverse of that of repose. The fore- wing covers the hind- 
wing, as in nature, but to such an extent as to conceal 
the greater part of it ; the guttered portion of the inner 
margin of the hind-wings is almost fully expanded, but 
apparently has a fold next the submedian nervure. The 
fringe of the fore-wing seems to be gone, but that of the 
hind-wing is preserved nearly throughout. Head, fore 
and midcSe legs, wings of the right side, and abdomen are 
wholly wanting. 

The upper surface of the wing is, therefore, the part 
which attracts most attention.” 

The above description throws an entirely new light 
upon this fossil, and is exceedingly interesting. 

LetJiites reyficsii^ another Eocene species, is placed 
next to the genus Lethe; the latter comes close to Mela- 
nitis in Westwood and Hewitson’s “ Genera of Diurnal | 
Lepidoptera,” a fact which Mr. Scudder considers of ! 
some interest ,* the two groups, however, are widely sepa- 
rated in some recent classifications, in which the struc- 
tural relations of the genera of Satyrincu have received 
special attention. 

The Tertiaries of Radohoj afford another remarkable 
fossil {Mylotliriies ^luto) which Mr. Scudder, differing 
widely from all previous writers, refers, on we think insuf- 
ficient grounds, to the sub- family Picriiim^ inasmuch as 
the spots on the wings are not of the same simple cha- 
racter as those of Hcbo 7 noia and allies, but are true ocelli, 
the zones of which are clearly visible even in the drawing 
on Plate II. (compaie Figs, 14 and 17). The portion of 
a hind wing (Fig. 15) has been also somewhat rashly 
referred to Myloihntes, its venation being maikedly dif- 
ferent, and agreeing moie nearly with the Eastern genus 
Tenuos than with any other group known to us. 

Mr. Scudder seems to have indicated the correct posi- 
tion of Coliaies ;proser;pina and Pontia Freyeri. In the 
case of the former, his task, owing to the obscure cha- 
racter of the original, must, as he says, have been a 
difficult one. 

Spots on the wings, such as are represented on Plate II., 
Fig. 5, are rarely to be met with among the Picfincs^ but 
do occur in some males of the genus Appias, 

It is probable that Mr. Scudder is again correct with 
regard to the position of TJiaites riiminiana^ although the 
general pattern, foim of the wings, and large abdomen 
are all far more like Dynastor or Castnia, 

Tkanaiies vetula and Pa 77 ipJiiliies ahdita have mani- 
festly the proper places assigned to them, and great credit 
is due to the author for the labour which he has expended 
in their determination. 

Mr. Scudderis conjectures respecting the “food-plants 
of Tertiary Caterpillars” are exceedingly interesting, as 
also his remarks on “ the present distribution of Butter- 
flies most nearly allied to fossil species.” Asiatic forms 
having the facies of Painphilites ahdita are not, however, 
as he supposes, unknown ; the U 7 -hicolce of East India 
are perhaps not as yet largely represented in American 
collections. 

In his “Notice of Insects which have been erroneously 
referred in recent times] [to Butterflies,” Mr, Scudder 


dwells upon the discussion between himself and Mr. 
Butler respecting PalcBontbia ooliica, and gives fac- 
similes of that author’s illustrations, with an additional 
sketch representing his own 'riew of the characters of the 
species. From a comparison of the five illustrations it is 
difficult to conclude that Mr. Scudder has proved his 
case. The venation, as given by him, not only does not 
agree with that of any genus of Lcpidoptem, but is entirely 
at variance with what is found in any insect. To associate it 
with the ClcadiiKB is impossible, seeing that these insects 
have irregular neuration, whereas Scudder’s figure fur- 
nishes us wit-h a Lepidopteroid type having anomalous 
cross-veins and an incomprehensible discoidal cell. 

The assertion that “ none of the median nor any of the 
inferior subcostal ncrvules are ever branched certainly 
requires modification ; the genus Afnathusia has a well- 
marked spur on the third median branch, which con- 
veys the impression of a fourth median nervule, whilst 
the genus Mobchonema emits its upper discoidal from 
the inferior margin of the subcostal.* 

Mr.‘ Scudder, in America, is surely a little too hard 
upon his entomological brethren on this side of the 
Atlantic, when he speaks of the new Linnaean room at 
Burlington House in which they held their meeting as 
“ a poorly lighted hall.” See p. 95. 

We cannot conclude without expressing our admiration 
of the beautifully executed plates which accompany the 
letterpiess. 


BURCHETFS ^^PRACTICAL PLANE 
GEOMETRY 

Practical Plane Geometry. By E. S. Burchett. (London 
and Glasgow ; W. Collins, Sons, and Co., 1876.) 

T his IS a carefully got-up and good work on the sub- 
ject of which it treats. After the usual preliminary 
matter on definitions and the use of instruments are given 
333 pioblems. This may appear to be too large a number 
for school teaching, but the work is principally intended 
for students in Art schools. For school purposes, and 
we have more than once recently pointed out that the 
subject is taught as affording a good initiation to the 
study of pure geometry, wc should recommend the master 
to make a selection such as he thinks adapted to the 
attainments of his pupils or fitted to the end he has in 
view in taking up the study. Plates LI I. to LXIIL are 
devoted to Applied Geometry (such as curves of mould- 
ings, Gothic tracery, construction of scales, &C.). Ajx 
Appendix (Plates LXIV. to LXXI.) treats of the Elements 
of Orthographic Projection. This last portion we are 
told is given expressly to meet the requirements of the 
more extended range of the Second Grade Examination 
of the present day. We have verified most of the con- 
structions, which are clearly given, and in the main admit 
of demonstration on pure geometric principles. Some 
relating to the construction of polygons, three on 
contact of circles, and some few relating to the apes^ 
circles, are founded on approximative methodp* 
arrangement of the text and of the plates to us 

to be a good one. The book must be used m a position 
at light angles to the usual one, and then the text is on 

♦ See Westwood’s “ Oriental Entomoipgj/ a “ Trat^. 

Ent Soc.," 1S70, p 486 ; also “ Cistula i P* 54- 
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the left-hand page, and so above the plates, which are 
immediately under the pupiFs eyes. The printing and 
the plates (the only figure that does not please us is the 
oval on Plate II.) leave nothing to be desired. 

We proceed to point out a few matters which we think 
admit of improvement. Plate II. in the definition of a 
circle invarymg is used ; why not “ constant ? ” The 
construction of Fig. 6 (Plate IV.) is hardly satisfactory to 
our view, though it is one very frequently given ; the 
tangent to the two^'arcs is not obtained ^by a legitimate 
method. We cannot make out the definition of an 
harmonic mean given on Plate VII., but^the means are 
correctly constructed. In Fig. 31 (text), for gh:HA, 
read mce versa. We may remark that it is a curious fact 
that the approximative constiuction given in Fig. 87 is true 
in the cases of regular figures of three, four, and six sides. 
In Fig. 99 (text) read ‘-'through f and eF' In Fig. 112 
(text) arcs “ cutting in not G. Constructions to Figs. 
123, 125 give particular ellipses ; so in the case of the 
parabolas in Figs. 138, 139, we note that certain figures 
are stated to be ^^-centric and certain curves have assym 
ptotes. In Fig. 271 (text) read to cut in l;and H.” We 
object, on pure geometric grounds, to the constructions 
in Figs, 278, See,, where a line is found equal to the semi- 
circumference of a circle, &c. ; also the inscribed circle 
of a square and the inscribed triangle are stated as being 
in the ratio, triangle : circle : square, as 2 : 3 : 4. In Fig. 
279 (text) the two last .Vs should be D. The construction 
to Fig. 297 (to draw a line to bisect any triangle from a 
given point within it) is new to us, and on a cursory 
examination of it we have not satisfied ourselves of its 
correctness. In Fig- 314, for X Y, read ZY. In Fig. 316, 
“ the square on,” or some such words have been omitted. 
In Fig. 323 the limitations have not been laid down. In 
Fig. 329, ‘’jom point X,” &c. ; in 331, for “rectangle” 
read “ parallelogram.” These trivial oversights will serve 
to show how correctly the text has been printed. 


OUR boor: shelf 

ObservacioTus Magneticas y Meteor ohgicas del Colegio de 
Beleii de ia C&mpanid de Jesus en la Hahana, 1873 y 
1874, (Habana, 1874 and 1875.) 

The observations made at the College of the Society of 
Jesus, Havana, are peculiarly valuable for the fulness and 
care with which they are made, and for the completeness 
with which the observations themselves and the monthly 
means and extremes are given in each monthly table and 
its accompanying diagram. The diagrams, which have 
been published in their present improved form since June 
1873, which exhibit on one sheet the two-hourly 
obsmutkms as made daily from 4 a.m. to 10 p.m. of all 
the meteorological and magnetical elements, will very 
much feciHtate the study of those inquiries which deal 
with the inter-relations of these elements. To these 
observations are added the daily amounts of the rainfall 
and evaporatioai — the latter being of great interest as 
contributing to our knowledge of the evaporation in inter- 
tropical regions, of which so little is known. Whilst only 
the daily amounts of the rainfall is given, each hour 
during which rain falls is noted, together with the hour of 
occurrence of thunder and other irregularly recurring 
p^nomena. As regards the diurnal variations of the 
it changes from about S.E. in the early morning, 
E. and K.E. to N.N.E, its most northerly point, 
usually reached>bout 2 p.m., and thence in the 


reverse direction through N.E. and E. to E.S.E., which is 
reached about 10 p.m. The diurnal velocity is at the 
minimum at 4 A.M., rises to the maximum at 2 p.m., and 
thence falls steadily to the minimum. The N. and N.E. 
winds are decidedly the strongest, and the S.E. the 
weakest, the ratio being as two to one ; in other words, 
the sea-breeze blows with double the velocity of the land- 
breeze at this station. 


LETTERS TO THE EDITOR 

[Ihe Editor does not hold himself responsible for opinions esc Pressed 
hy his correspondents. Neither can he undertake to return, 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous com^nunications, ] 

Blowpipe Analysis 

Mr. Humpidge (vol. xiii, p. 20S), on the entirel}?- gratuitous 
assumption that I use “commercial reagents” — whatever that 
term may mean — says that there is probably iron in my soda. 

To this I only reply that I will undertake to show pyrologi- 
caBy the presence of 0‘0i per cent, of iron oxide in a fragment 
of a salt the size of a pin’s head ; and that, when Mr. Hum- 
pidge can do as much without using the dangerous test potassium 
ferrocyanide (which itself contains iron), I will admit his right to 
assume tliat he knows his tools better than other workmen. 

No one has ever doubted tlie proportional relativity in precipi- 
tating power between a drop and a gallon of water, but if Mr. 
Humpidge will only do me the justice not to mutilate my state- 
ments in the reproduction, he will repeat that a p'recipiiate could 
not be shown in a drop of water on a fused mass upon an 
aluminium plate.” W. A. Ross 

Shepherd’s Bush, W., Jan. 14 


The D-line Spectrum 

- Will Prof. Stokes give us the 'reason of his now holding that 
his first — to all appearance, extremely rational — conclusion, that, 
in consequence of “ the powerful affinities of sodium, it could not 
exist in zf?'ee state in the flame of a spirit-lamp,” is “ erroneous” ? 
Shepherd’s Bush, W., Jan. 8 W. A. Ross 


The Difference of Thermal Energy transmitted to the 

Earth by Radiation from different parts of the Solar 

Surface. 

The tenor of certain letters received from scientific persons on 
the above subject induces me to lay the following statement 
before the readers of Nature 

I. Previous to undertaking a systematic investigation of the 
mechanical properties of solar heat, I examined thoroughly 
the merits of Laplace’s famous demonstration relating to the 
absorptive power of the sun’s atmosphere, proving that only one- 
twelfth of the energy developed by the sun is transmitted to the 
earth. The demonstration being based on the assumption that 
the sun’s rays emit energy of equal intensity in all directions, 
my initiary step was that of testing practically the truth of that 
proposition. It has been asserted that Laplace did not propound 
the singular doctrine involved in such a proposition, I therefore 
feel called upon, before proving its unsoundness, to quote the 
words employed by the celebrated mathematician. (See “ Me- 
chanique Celeste,” tome iv. page 284.) Having called attention 
to the fact that any portion of the solar disc as it approaches the 
limb ought to appear more brilliant because it is viewed under a 
less Laplace adds: — “Car il est naturel de penser que 

chaque point de la surface du soleil renvoie une lumiere egale 
dans tous les sens.” Let abed, in the annexed diagram, Fig. i, 
represent jpart of the border of the sun, and b a, cd, small equal 
arcs; ad, 6b', cd, a?', being parallel rays projected towards 
the earth. Laplace’s theo^ asserts that owing to the concen- 
tration of the rays the radiation emanating from the portion dc 
transits intensity towards the earth than ba, in the pro- 

portion of edtofe. The proposition is thus stated in “Me- 
chanique Celeste ” : “ Call B the arc of a great circle of the sun’s 
surface, included between the luminous point and the centre 
of the sun s disc, the sun’s radius being taken for unity ; a very 
small portion a of the surface being removed to the d4tance 6 
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from the centre of the disc, will appear to be reduced to the 
space a cos 6 ; the intensity of its light must therefore be in- 
creased in the ratio of unity to cos 0.” 

2. In order to disprove the correctness of the stated demon- 
stration, I have measured the relative thermal energy of rays 
projected in different directions from an incandescent metallic 
disc, by the following method : — Fig. 2 represents section of a 
conical vessel covered by a movable semi-spherical top, the vessel 
being surrounded by a jacket through which water may be cir- 
culated. A revolving circular disc, a c, composed of cast iron, 
the back being semi-spherical and protected by fire-clay, is sus- 
pended across the top of the conical vessel supported by 
horizontal journals attached at opposite sides. The angular 
position of the disc is regulated by a radial handle, d, connected 
to one of the journals ; the exact inclination to the vertical line 
being ascertained by means of a graduated quadrant, d. An 
instrument, capable of indicating the intensity of the radiant 
heat transmitted by the incandescent disc, is applied at the 
bottom of the conical vessel. The mode of conducting the 
experiment is extremely simple. The movable cover and its 
lining of fire-clay having been removed, the cast-iron disc is 
heated in an air-furnace to a temperature of 1,800"^ F. It is then 
removed by appropriate tongs, and suspended over the conical 
vessel, the lining and cover being quickly replaced. The tem- 
perature, shown by the instrument at the bottom of the conical 
vessel, resulting from the action of the radiant heat of the disc, 
is then recorded for every tenth degree of inclination. The inves- 
tigation, it may be briefly stated, shows that the temperatures 
imparted by radiation to the recording instrument is exactly as 
the sines of the angles of inclination of the disc. Hence, at an in- 
clination of 10° to the vertical line, the temperature imparted to the 
thermometer is scarcely one-sixth of that imparted when the disc 



faces the tliermometer at right angles ; yet in both cases an equal 
(imoimt of surface of a?i equal degree of incandescence is radiating 
towarc s the ins,trument ! Laplace and his followers have evi- 
dently overlooked this important and somewhat anomalous fact, 
proving that radiation, emanating from heated bodies is incapable 
of exerting full enegy in more than one direction. Our practical 
experiments with the revolving incandescent disc have thus fully 
demonstrated the truth of the proposition intended to be esta- 
blished, namely, that the rays emanating from incandescent 
planes do not transmit heat of equal energy in all directions, the 
energy transmitted being as stated, proportionate to the sines of 
their angle of inclination to the radiating surface. 

3. The next step in the investigation of solar heat, before 
adverted to, was that of measuring the radiant energy trans- 
mitted in a given direction by an incandescent solid metallic 
sphere. For this purpose I employed a double conical vessel 
similar to the one represented in Fig, 2, the incandescent sphere 
being suspended over the conical vessel in the same manner as 
the revolving disc. The nature of the arrangement will be 
readily understood by inspecting the annexed diagram, which 
represenis four spheres. Figs. 3, 4, 5, and 6, each sphere being 
divided into four zones. A, E, C, and D, occupying unequal arcs, 
but containing equal convex areas. Semi-spherical screens com- 
posed of non-conducting substances were applied below each 
sphere, provided with annular openings, arranged as shown in 
the diagram. Through these annular openings the radiant heat 
from the incandescent zones, D, c, B, and A, was transmitted 
to the thermometers, f and respectively. Pere Secchi, 
and other followers of Laplace, will he surprised to learn that 
when the suspended sphere was maintained at a temperature of 
1,800° F., the radiation from the zone c, Fig. 4, imparted a 


temperature of 27^*49 F. to the thermometer while the radia- 
tion from the zone a, Fig. 6, imparted only 6®* 19 F. to the ther- 
mometer k. Let us bear in mind that the radiating surface I m 
of the zone A is equal to the radiating surface p ^ of the zone c. 
The stated great difference of temperature produced by the radi- 
ation from zones of equal area furnishes additional proof that 
Laplace based bis remarkable analysis on false premises. The 
sun’s disc ought to appear more brilliant towards the border, 
because viewed under a less angle,” we are told by the great 
analyst. The instituted practical tests, however, prove posi- 
tively that the energy of the rays projected from the border of 
an incandescent sphere is greatly diminished because viewed 
zmder a less angle from the point occupied by the recording 
thermometer. 

ria 2. 



4. The result of our experiment with the revolvingjincan- 
descent disc shows that if the small arc ^ zr, in Fig. r, be reduced 
until the field represented, by d a' becomes equal to the field 
represented by d d\ the radiant energy transmitted through each- 
of those fields will be alike ; the reason being that the number 
of rays of diminished intensity passing through r' zf’ will be as 
much greater than the number of rays of maximum int«^ty 
passing through d a\ 2s cd is greater than the reduced ba'ydffl 
It should be observed that r zf is so small that we 
appreciable error regard it as a straight base, and 
of the angle cdf. It follows from this demon^ratit^..^^ if the 
solar atmosphere exerted no retarding infiukio^ 'te radiant 
heat transmitted towards the earth would be areas 

of the solar disc — ^more correctly, for equal 

angles, since the receding part of is at a greater 

distance from the earth than 

Encouraged by the instituted investiga- 
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tion, I devised tiie method described in Nature (vol. xii. p. 517), 
sliowing that the polar and equatorial regions of the solar disc 
transmit radiant heat of equal mtensity to.the earth, and that the 
sun emits heat of equal energy in all directions. Adopting 
Secchi’s doctrine relatmg to the retardation suffered by calorific 
rays in passing through atmospheres, viz., that the diminution 
of energy is as the depth penetrated by the rays, it may also be 
shown by an easy* calculation based on the result of our invesri- 
gations, that the absorption by the solar atmosphere cannot 


exceed one-seventh of the radiant energy emanating from the 
photosphere. 

5. Concerning the plan resorted to by the Director of the 
Roman Observatory, and others, of investigating the sun’s image 
instead of adopting the method of direct observations, I will 
merely observe that the information contained in the several 
' works of the Roman astronomer furnishes the best possible 
guide in judging of the efficacy of image investigation. Let us 
select bis account of the investigations conducted between the 



19th and 23rd of March, 1852. Having pointed out that in 
these experiments it was impossible to approach within a minute 
of the ej^e of ihe sun, and that during, a later observation — 
date not mentioned — be had apfitoftcii^ within a minute, the 
investigator observes : “ But at extreme limit, even making 
nse of the most accurate means ca t^aetvidion, we find difficulties 
which it is iidjuSssible to dvereoffie tKim^ktely.’* In addition to 
this emphatic expression i^arding the difficulties encoantered, 
the author adds : Moreover, it is impossible to study the edge 
alone, for the unavoidable motions of the image do not admit of 
its being retained at exactly the same point of the pile ; we have 
therefore been unable to push the exactness as far as we hoped ; 
and we have discontinued the pursuit of these researches, although 
the results obtained are quite inteiesting,” (See revised edition of 


“ Le SoleO,” vol. i. p. 205.) It is needless to institute a com- 
parison between a system of which its founder speaks so despond- 
higly* nnd one which enables us to push our investigations to the 
extreme bmit of the solar disc, admitting of entire zones being 
viewed at once, instead of only small isolated spots. 

J, Ericsson 


The Glow-worm in Scotland 

The Glow-worm is not uncommon on the Island of Cumbrae, 
Buteshire. I have seen it there occasionally for the last thirty 
years (see vol. xiii. pp. 188, 20S). David Robertson 

Tvlillport, Island of Cumbrae, Jan. 18 


' OUR ASTRONOMICAL COLUMN 

SfAR ‘WITH Suspected Large Proper Motion.— 
It wotild appear by a communication from Prof. Win- 
necfc% Director of the Imperial Observatory at Stras- 
burg, that the large proper motion exhibited by a com- 
parison of Aigelandcr^s positions of the ninth magnitude 
star. No. 11237-8 of Oeltzen's catalogue (southern zones) 
with Taylor^s ohservatioBS at Madras in 183S or 1839, 
which reference was lately made in this column, does not 
leally exist, there being evidently an error in Taylor's 
isaean place for 1S40 given at p. clxiii. of vol. v. of the 
Hadras Observations. Prof. Winnecke finds that the 
of right ascension and decimation between 
and Oeltzen 11226, are sensibly the same as at 
: ^ Argelander^s observations (1S51), and the 

latte hnown to have but very small, if any, proper 


; motion, Taylor's star must therefore he struck off the 
j list of cases of great proper motion lately given. 

Atlas — 27/' Pleiadum. — A very interesting obser- 
vation %vas made at Strasburg on the occasion of the 
occultation of this star— a Struve's difficillima— on the 
7th of the present month. As we recently stated, this 
star does not appear to have been seen double since the 
last Dorpat observation in 1S30. On the 7th inst., how- 
ever, Herr Hartwig observing at Strasburg with an excel- 
lent Fraunhofer, of 42 lines aperture, power 159, remarked 
that the star did not disappear instantaneously ,* after the 
principal mass of light had vanished there remained a 
luminous point for about six-tenths of a second, a cir- 
cumstance which favours the duplicity of the object, 
notwithstanding the failure of recent efforts to divide it. 
It brings to our recollection Burg's observation of the 
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occultation of Antares 1819, April 13, when at emersion 
the star appeared to suddenly increase from one of the sixth 
or seventh magnitude to one of the first, a phenomenon no 
doubt attributable to the existence of the small companion 
on the parallel, preceding the principal star (Nature, 
voL xii. p. 308). — The next occultation of Atlas-Pieiadum, 
on February 3, will not be visible in this country, but may 
be well observed in the United States. The American 
Ephemeris gives the time of immersion for Washington ; at 
the Observatory of Hamilton College, Clinton, N.Y., so 
actively conducted by Prof. Peters, the immersion takes 
place at iih. 13m., and the emersion at I2h. 4m., Clinton 
M.T. 


Variable Stars. — In No. 2071 Dr. Julius Schmidt, of 
the Observatory, Athens, continues his elaborate re- 
searches on the three short-period variables U, W, and 
X Sagittarii, the periods of which are now given thus 

d. h. m. s. 

U Sagittarii ^ ^7 53 i’4 

W = y' Sagittarii 7 H I5 34‘i 

X = 3 Flam. 1 o uj 42*5 

So assiduously have these stars been watched by their 
discoverer, Dr. Schmidt, in the fine skies of his locality 
(little success could be expected to attend their observa- 
tion in England), that he believes he has detected nerturba- 
' tions of the light curve or period in each instance, though 
not quite ten years’ observations are yet upon record. 

The following are Greenwich times of geocentric 
minima of Algol, according to Prof, Schonfeld’s ele- 
ments : — 



h. m. 


h. m 

1876. Feb. 2 

J8 37 

1876. Feb. 25 

17 II 

5 

15 26 

28 

14 0 

8 

12 IS 

March 2 

10 49 

11 

9 4 

5 

7 39 

14 

5 54 



Similar times 

of geocentric minima of 

S Cancri. 

according to Prof. Schonfeld, 

are : — 



h, m. 


h. m. 

1S76. Jan. 

29 13 46 

1S76. April 14 

10 54 

Feb. 

17 13 2 

May 3 

10 12 

March 

7 12 19 

26 II 36 

22 

9 31 


Recently-discovered Minor Planets.— No. 152, 
discovered at Paris by M. Paul Henry on Nov. 2, has 
been named and for No. 157, the small planet, 

detected by M. Borrelly at Marseilles on Dec. i, the 
name of Dejanira is proposed ; elements of this planet 
have been calculated by M. Stephan. The following are 
first approximations to the positions of the ascending 
node, inclination, and periods of the newer minors, .with 
dates of discovery ; — 


Ascending Node. 


o 


150 

207 55 ••• 

I5I 

40 2 ... 

152 (Atala) ... 

41 29 ... 

153 (Hilda) ... 

228 20 ... 

154 

37 35 - 

155 

40 16 ... 

156 

246 II ... 

157 (Dejanira) 

62 25 ... 


IncHnation. 

Period in 

Date of dis- 

0 * 

years. 

covery, 1875. 

2 2 

.. 5-16 .. 

Oct. 18 

7 52 

.. 4*15 •• 

Nov. I 

12 10 

.. 5'54 '• 

Nov. 2 

7 45 

.. 7-84 .. 

Nov, 2 

20 49 

... 578 .. 

Nov. 4 

8 52 

f Circular 
elements " 

Nov. 8 

7 29 

.. 5‘29 .. 

Nov. 22 

II 50 

4‘i6 

Dec. I 


[Since the above was in type No. 1 58 is announced in 
Berlin Circular zxA Leverrieris Bulletin Biiernational, 
as having been discovered at the Observatory of Berlin, 
by Herr V. Knorre, on the morning of the sth inst, in 
R.A. 7h, 19m. 58s.,andN.P.D. 67<=’58^ Magnitude ii-i 2.] 


THE NEW MUSEUM OF THE GEOLOGICAL 
SOCIETY 


“X 1 rHEN it was first announced to th^ Council of the 
^ » Geological Society that the Government ^foposed 
to offer a suite of rooms in Burlington House in heu of 


the apartments the Society occupied in Somerset House, 
it was at once seen that the most formidable work the 
change involved would be the removal of the collections 
of minerals and fossils. The transference of the library, 
though an extensive one, would be a comparatively easy 
matter, but there is always the danger in the mere 
handling of fossils that they may be damaged. Besides 
this, the collection had gradually grown to such a size 
that it was evident the cost of the removal would be con- 
siderable. So far as the preparation of the rooms at 
Burlington House was concerned,the Government showed 
every desire to conform as far as possible to the wishes 
of the Council. 

Some of the Fellows'counselled that the whole collection 
should be offered to the British Museum or to the School 
of Mines Museum in Jermyn Street, on the ground that 
though in the early days of the Society it was of high 
value when it was the only museum that existed, it was 
now so far surpassed in magnitude by the national collec- 
tions that it was practically of small value. Fortunately 
wiser counsels prevailed. There were in the museum, it 
was urged, many typical collections formed by the early 
leaders of geological science, which were bequeathed in 
illustration of papers they had read and work they had 
done. These collections, obtained by their own personal 
labour in the field, arranged and named in their own hand- 
writing, were of historical value and had a European repu- 
tation, and ought to be religiously preserved by the Society. 

It was true that the integrity of some of the collections 
had been destroyed in the endeavour at one time to make 
; one general collection illustrating the whole of England, 
and anranged in stratigraphical order ; but in most cases 
the original labels and references to catalogues were pre- 
served, and it was hoped it might be possible in the new 
buildings to regroup the specimens much as they were at 
first. It was therefore determined that the museum 
should be maintained, not as a general geological collec- 
tion, but mainly as a repository of specimens referred to 
in papers, and that before the removal commenced it 
should be carefully weeded, so that in all cases where, 
through the accidental removal of a label or other causes, 
the history of any specimen had been lost, it should be 
discarded, but not until every effort had been made to 
try to ascertain any possil)l€ clue. This work has been 
carried out by Prof. Rupert Jones, aided by Mr. Wood- 
ward, the assistant curator. The accumulation of speci- 
mens had caused much crowding in the museum, and in 
such a case a certain amount of damage and loss of 
labels was almost inevitable. As a consequence of this 
weeding, many specimens have been omitted in the new 
arrangement, and the result has been to leave greater 
space for those that have a real historic value. 

Like many other institutions of gradual growth, the 
history of this museum has never been written, and very 
few people, few even of the Fellows of the Society, know 
what it contains, for there never has been a printed cata- 
logue, As the collections are the private property of 
the Society and are not open to the public, this perhaps 
has not been thought requisite. 

Among the principal collections preserved which have 
now historic value, first in point of general interest 
should perhaps be mentioned the extensive series of 
fossils presented by Sir Roderick Murchison, from whic^' 
were drawn the figures in his world-renowned “ SilttriaC^^ 
The fossils figured in the papers by Murchison and 
wick in describing the structure of Wales and • - 

district are also there, so are the fossils 
Murchison’s description of Brora. The foss^ t^p^scteil 
with Webster’s well-known paper of ^^per 

on the Tertiaries of Hampshire j moslof 
Fitton’s celebrated paper on the “ Stnata.]^o#'the Chalk " 
(1827); those belonging to Conybeare’s 

comprehensive paper “ On of England/’ 

(1824) are all theres to the general cot- , 
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lection were also made by Dr. Hantell, Dr, Macculloch, 
and Mr. Leonard Homer. 

It will be recollected that the Society was originated in 

1807, at a time when mineralogy was a fashionable study, 
or at least when collections of minerals formed part of 
the furniture^' of the apartments of the Queen and many 
of the nobility. Collections of shells and of fossils were 
also fashionable, but they were valued only for their 
beauty or their rarity, and not for any knowledge of nature 
they horded. For some time the young society seems to 
have followed fashion. Indeed, the value cf fossil organic 
remains as giving a clue to the consecutive sequence and 
relative order of strata was then hut just beginning to be 
understood. It was not till the end of 1799 that the first 
MS, table of the sequence from the Carboniferous beds 
upwards was constructed, and no map of the strata of 
England was published till 1S15. The earliest IMS. cata- 
logue of specimens belonging to the Society, begun in 180S 
or 1S09, is labelled General Catalogue of Minerals,’^ and 
some of the early entries of organic fossils refer rather to the 
rock in which the fossil is imbedded ; the presence of the 
fossil being but casually noticed, such as “ limestone con- 
taining shells. These early collections of fossils illus- 
trating the labours of the first geologists in using organic 
remains to trace the chronological sequence of beds, and 
to compile some chapters of the earth^s history, have a 
profound interest, laying as they did the foundations of a 
science which has placed at rest many wnld theories of 
the origin of the earth, and has, too, proved to be of such 
practical value. The first donation recorded is Feb. 5th, 

1808, of specimens from St. Anthon’s Colliery, Newxastle- 
upon-Tyne, by the Right Hon. Sir J. Banks. It would 
occupy too much space to mention all the collections that 
the Society has preserved, but among the donors are the 
well-known names of Sir Henry de la Beche, Sir Charles 
Lyell, Greenough, Warburton, and Sir Woodbine Parish. 
McEnery’s collection that first brought Kent’s Cavern 
into notice is there, and so is a splendid series of Daniel 
Sharpe’s Brachiopoda.” The old red sandstone fishes 
presented by Lady Gordon Cumming are remarkable for 
their beauty as ’weE as for the extent of the collection. 

Many distinguished living geologists have private col- 
lections of their owm ; for example, the Earl of Ennis- 
killen, Sir Philip Egerton, Prof. Prestwich, Mr. Searles ] 
Wood, Dr. Bowerbank, &c., which fully explains why 
their contributions are not so numerous as might be 
expected from the valuable work they have done. Prof. 
Phillips, though so energetic a worker, is not largely 
represented in the museum, for firstly York, and after- 
wards Oxford, had stronger claims on him. The same 
remark applies somewhat to the claims of the Wood- 
wardian Museum on Prof. Sedgwick. As illustrating the 
geology of England generally, the Jermyn Street Mu- 
seum and the British Museum are more useful, but as a 
record of early geological work the museum of the Society 
is unique. 

The rearrangement of the foreign collections has not 
yet been completed, though it is in progress. Suites of 
specimens are to he seen there from all parts of the 
imown world from which it has been possible for travellers 
to send them. These foreign collections are, to some 
extent, the result of contributions by officers in Her 
Majesty’s services. Central Africa is not represented, 
but there are several collections from both coasts. For 
the future it is intended to add to the British collection 
only those specimens that are sent in illustration of papers 
read to the Society, but foreign specimens will be received 
as before. 

Among the treasures of the museum, besides the rocks 
and fossils, there are the original drawings of Agassiz’s 
^ Pmssons Fossiles,” presented by the Earl of Enniskillen, 
first manuscript geological map of England (1799L 
aild’llip^first table of strata, by W. Smith (1799). 
The|a:evious changes in the locality of the museum have 


been as follows In No. 4, Garden Court, Temple, the 
first fixed habitation of the Society (June 1S09), the collec- 
tion was commenced. In June iSio it was removed to 
3, Lincoln’s Inn Fields; in June 1816 to 20, Bedford 
Street; in the autumn of 1828, to Somerset House; at 
Somerset House it has remained till this last move to 
Burlington House. 


CONDENSED AIR TRAMWAYS 

F or some weeks the North Paris Tramways Com- 
pany has been trying on the line from Courbevoie 
to the Arc de I’Etoile a new system of locomotion, 
in which the motive power is compressed air. Some 
details of M. M^karski’s (the inventor) system are given 
in the Revue Scie 7 itijiqiie. It is capable of considerable 
developments and of varied applications, since it has 
solved in a very satisfactory manner the double problem 
of the industrial production of air condensed to very high 
pressures, and of the storage of the air in reservoirs in- 
tended to discharge into a cylinder placed in any appa- 
ratus whatever, at any distance from the condensing pump. 

The “ Voiture Automatique” of M. M^karski is charac- 
terised by the absence of an imperial and by a platform 
in front and another behind. This car carries the reser- 
voirs of condensed air, the apparatus for distribution, 
and the cylinders. M. Mdkarski places under the truck 
of the car the sheet-iron cylinders, which contain the 
condensed air ; on the front platform is placed the distri- 
buting apparatus which the engine-man works ; the two 
cylinders are placed, as in certain locomotives, out- 
side the framework, horizontally, and act directly, by 
means of a crank, on the front wheels of the car. No 
doubt this arrangement might be advantageously modi- 
fied ; but the important point is the possibility of manu- 
facturing compressed air in sufficient quantities to be of 
use as a motive power. 

The condensing apparatus used by M. Mdkarski con- 
sists of two pump-barrels of cast-iron, placed vertically, 
communicating respectively with two horizontal pump- 
barrels, in which move two pistons worked by a steam- 
engine. This is, in reality, a double condensing pump, 
the former bringing the air to the pressure of from ten to 
twelve atmospheres, and the second raising the pressure 
to twenty-five atmospheres. The pistons act upon a mass 
of water which compresses the air directly and absorbs 
by degrees the heat disengaged by compression. By an 
! ingenious contrivance the supply of water is continually 
renewed, and the temperature thus kept down. But this 
arrangement does not absorb a sufficient amount of the 
heat disengaged, a difficulty which M. Mdkarski has met 
as follows. The external air drawn into the pump raises 
a valve constantly covered by a layer of water of several 
centimetres ; besides, a large cast-iron tube, constantly 
traversed by the air already condensed and the excess of 
water, communicates with the two vertical pump-barrels ; 
finally, the second pump is fitted with a tap by which the 
heated water escapes? 

In M. M^karski’s automatic car the compressed air is 
stored, under the truck, in sheet-iron reservoirs or 
cylinders. The total capacity is about 2,000 litres ; 1,500 ■, 
litres serve as an ordinary supply ; 300 litres constituting ^ 
a reserve ; the remaining 200 litres are intended to serve 
as a brake. The air is compressed in the cylinders to 
the pressure of twenty-five atmospheres. On the line 
from Courbevoie to the Arc de Triomphe, 7,500 metres 
going and returning, the resistance is unusually great. 
In one experiment the ordinary feeding cylinders con- 
tained 1,500 litres of twenty-five atmospheres at depar- 
ture, and the pressure, on arrival, was not more than four 
and a quarter atmospheres. The expenditure had thus 
been about 1,250 litres at twenty-five atmospheres for a 
run of 7,500 metres, or 166 litres per kilometre. 

But unless it is possible to heat the air gradually 
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during its detentionj and before it reaches the cylinder, 
unless, in fact, the heat abstracted in condensation be 
restored to it, the loss of power is very great. This has 
hitherto been the stumbling-block of compressed air 
engines, and iM. Mekarski seems to have completely met 
the difficulty. He adopts as a re-heater a cylinder hold- 
ing about 100 litres of water, taken from the boiler of an 
engine, at five atmospheres, and to obtain the maximum 
of efiect possible, the condensed air is delivered from the 
lesen’oirs to the cylinder only after traversing the entire 
mass of water. 

By a clever contrivance IM. Mekarski regulates at plea- 
sure the action of the compressed air upon the piston. 
Two hermetically-closed boxes are placed vertically upon 
the re-heater ; their common face is formed by a caoutchouc 
diaphragm, in direct connection with an obturator, which 
opens or shuts more or less the opening which communi- 
cates between the lower box and the chamber coiitaidihg 
a mixtuie of compressed air and vapour in the upper part 
of the hot- water cylinder. It will be seen that this orifice 
will be more or less uncovered according as the pressure 
in the lower box will be above, or not, the pressure in the 
lower box. This second box is itself filled with air, and 
constitutes a small pump-barrel, in which a large plunger 
piston works. The rod of the piston is a screw, and is 
fitted outside with a small regulator, on which the driver 
works. This may rapidly be made to vary the presence 
of the air in the upper box, and consequently the pressure 
be increased or diminished of the air which is delivered 
from the lower box to the motory cylinder. 


THE GREAT TELESCOPE OF THE PARIS 
OBSERVATORY 

have from time to time noted the progress of the 
gi-eat telescope which for years has been in course 
of construction for the Paris Observatory, and now that it 
is completed and in its place we are glad to be able to 
present a view of the instrument, for which, and for the 
details which follow, we are indebted to La Nature, 

In 1S55 M. Le Verrier purchased in England two large 
discs, the one of flint and the other of crown glass, intended 
to form the material for an object-glass. The late Ldon 
Foucault, the eminent physicist of the Observatory, was 
charged with the investigation of the processes which 
should be employed to cut these large glasses, whose 
dimensions were much greater than those to which opti- 
cians had been accustomed. It is known how Foucault 
was led, by his series of investigations, to make mirrors 
of silvered glass. Successive attempts enabled him to 
present French observatories with reflectors of 40, of 50, 
and finally of 80 centimetres in diameter, having a tube 
in length only six times the diameter of the mirror. The 
largest of the telescopes constructed by Foucault himself, 
of 80 centimetres aperture, is at Marseilles, under the 
care of M. Stephan ; by means of it this astronomer has 
seen all that Herschel saw with his enormous metallic 
reflector of 1*45 m. diameter, all that Lord Rossehas been 
able to see with his leviathan of 170 m., and he has added 
hundreds of new nebulm to the list given by his illustrious 
predecessors. 

To crown his labours, L. Foucault wished to construct 
the Ipgest mirror which it would be possible to make 
by his admirable method. This superior limit is i'20 m. 
diameter. M. Le Verrier caused to be cast at St. Gobain 
a block of glass weighing 700 Idlogrammes, which was 
rough-ground and shaped m the workshops of MM. Sauter 
^d Lemonnier. But to construct this telescope, with 
its tube of 16 metres in length, required special funds, 
the ordinary budget of the Observatory not being suffi- 
cient. M. Le Verrier sought to obtain them from the 
Corps L^gislatif, which, in 1865, voted a Sum of 400,000 
fiancs. 

By the beginning of 1868, Foucault, notwithstanding 


his researches on regulators and the fatigue caused by 
the active part he took in the Exposition of i S67, had 
prepared the plans for the large reflector, when death 
snatched him from his work, and deprived France of one 
of the most oiiginal and finest geniuses she has possessed. 
This fatality, and the troubles which soon after and for 
long disturbed the Obsen^ator^-, seemed to have lost to the 
country the work of years, and to have rendered useless the 
liberality of Government. Happily, the Minister of Public 
Instruction, M. Duruy, was willing to lend an attentive 
ear to the suggestions of men of science, and place at 
their service an intelligence eager for progress. At the 
request of the friends of Foucault he ordered the work 
which had been begun to be continued, and the authorities 
of the Observatory eagerly complied with his orders. 
An eminent mechanician, M. Eichens, indicated to M. 
Le Verrier by the Grand Prize in Mechanics which he 
obtained at the Exposition of 1S67, and by his con- 
struction of large instruments for the Obsen^atory, re- 
ceived the order for the construction of the telescope. M. 
Adolphe Martin, whom. Foucault had instructed in his 
methods and associated with himself in his optical under- 
takings, was charged with the polishing of the mirror. 
Finally, M. Le Verrier entrusted to one of the astronomers 
of the Observatory, M. Wolf, the general superintendence 
of the work. 

The construction ought to have been completed in three 
years. The war and the changes in the Observatory 
caused the work to languish, and it was not resumed with 
vigour until the return of M. Le Verrier as Director in 
1873. At the commencement of 1875 mirror was 
completed and tried upon terrestrial objects ; M. Wolf 
had got a sheltet constructed for the telescope and the 
staircase for the observer ; finally, in the month of 
October, M. Eichens sent in the instrument complete in 
all its main details. 

The total cost of the instiument and of the observatory 
amounts to 190,000 francs. 

The illustration which we give represents the telescope 
in a position for observation. The wheeled hut under 
which it usually stands, a sort of wagon seven metres high 
by nine long and five broad, is pushed back towards the 
north along double rails. The observing staircase has been 
fitted to a second system of tails, which permit it to circu- 
late aU round the foot Of fh^ telescope, at the same time 
that it can turn Upem itself, for the purpose of placing the 
observer, standing either on the steps or on the upper 
balcony, within reach of the eye-piece. This eye-piece 
itself may be turned round the end of the telescope into 
whatever position is most easily accessible to the ob- 
server. 

The tube of the telescope, 7*30 metres ifi length, con- 
sists of a central cylinder, to the extremities of 
are fastened two tubes of 3 metres long, consisting of four 
rings of forged iron bound together by ti^'elfe longitudMal 
bars also of iron. The whole is lined with small sheets 
of steel plate. The total weight is about 2^400 kilogrammes. 
At the lower extremity is fixed the ts^el which holds 
the mirror ; at the other end a circle, movable on the 
open mouth of the telescope, carries at its centre a 
plane mirror, which throws td the side the cone of rays 
reflected by the great mirror. The telescope is thus on 
the Newtonian System. That of Melbourne, so admirably 
constructed in England, is a Cassegrain telescope ; -fee 
metallic mirror is pierced at its centre by an ap^rtee 
which receives the eye-piece, a system so far advants^^ 
that the observer always remains at the lower part W ms 
instrument, and has to raise himself only a 
distance above ground, but less calculafetl p^sps to 
produce a perfect image than the / s^em 

adopted by Foucault. . 

The weight of the mirror ta ^ Mm is about 800 
kilogrammes ; the eye-pietse S:|jessories have the 

same weight. Such is tearf SMer which the tube of 
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the telescope, suspended by its centre, must not bend 
more than a millimetre in the most unfavourable positions, 
according to the calculations hy which M. Wolf determines 
its dimensions. Experience has verified his calculations ; 
the two mirrors remain exactly centred upon each other 
in all positions of the telescope. 

It is necessary, however, to be able to direct the tube 
toward any point of the sky, and it is necessary, more- 
over, that when the star is once in the field of the 
instrument, that should be able to follow it, by a simple 
movement, in its apparent course through the heavens. 
This is accomplished by what is called the equatoidal 
mounting of the telescope. This revolves on an axis, 
cast of iron and steel, whose direction is parallel to the 
axis of the celestial sphere. Then it may be inclined 
more or less on this axis, by turning round in a second 
axis of steel, which crosses the former at a right angle, 
and partakes in its movement of rotation. The whole of 
the arrangement of double axes, a veritable wonder of 
mechanism, from the precision and ease of the movement, 
weighs with the telescope 10,000 kilogrammes. Such is 
the mass which, like the hand of a gigantic chronometer, 
must follow with precision the march of the stars in the 
vault of heaven, obedient to the action of clockwork, con- 
trolled by a Foucault regulator. 

To realise this wonder, M. Eichens had to put together 
the most delicate apparatus of the mechanics of preci- 
sion, and, preserving their delicacy intact, give them the 
strength necessary to support great weights. We cannot | 
explain in detail the series of these wonders, tell how ! 
friction is almost annihilated throughout, how all the 
parts are in equilibrium, whatever be the position of the 
telescope : how, in fine, at the same time that the instru- 
ment follows the movement of the sky, the observer may 
at his pleasure move it with perfect ease in all directions 
by means of contrivances placed at his hand. 

The perfection of mechanism would be nothing if it 
did not serve the purpose of observing the stars with an 
optical apparatus of equal perfection. Let us at once say 
that the first attempts which have been made with the 
instrument have completely satisfied the astronomers. 
Not only has the mirror acquired, under the hand of M. 
Martin, the rigorously parabolic form which gives it the 
property of collecting in a single point the rays of a star, 
but the ver}^ complex eye-piece, by means of which the 
luminous point is observed, is itself without a single 
defect. It now only remains to silver the surface of the 
mirror, an operation at present easy, by the processes of 
M. Ad- Martin, and which will be accomplished in a 
large dish 1*30 metres in diameter. Meantime, the sur- 
face of the polished glass reflects sufficient light to make 
it possible to observe the most feeble stars ; directed 
towards the moon, the telescope concentrates in the eye 
a light almost intolerable. It may be judged from this 
what will be the brilliancy of celestial images when the 
silvered mirror will throw upon the eye, not merely 
scarcely one-half, but more than nine-tenths of the light 
which it receives. 

The comparison which we made above between the 
Marseilles telescope of 0*80 metre aperture and the 
most powerful instruments elsewhere, allows us to predict 
the results which science has a right to expect from a 
telescope whose mirror is greater by half, and whose 
mechanism has reached the latest limits of perfection. 
M. Wolf, to whom the use of the telescope has been en- 
trusted, proposes to employ it in observing the planets 
and their satellites. At the same time the new telescope 
will be fitted with all the apparatus necessary for pho- 
tography and the spectroscopic observation of the stars. 
It should be remembered, however, that the use of such 
a gigantic instrument requires a long apprenticeship ; 
the Melbourne instrument bad two observers before it 
came into the hands of an astronomer who knew how to 
make good use of it. , ^ 


In a few weeks will be completed the first of the great 
instruments promised to France by MM. Le Verrier and 
Foucault, The construction of the telescope has been 
undertaken first, that it may serve as a study for the 
construction, much more delicate, of the great refractor of 
16 metres in length, with an object-glass of 75 metre 
aperture. The success of the reflector is a guarantee 
that M. Le Verrier, with his eminent colleagues, will 
accomplish satisfactorily the second part of his great and 
patriotic enterprise. . 


THE LOAN EXHIBITION OF SCIENTIFIC 
APPARATUS AT SOUTH KENSINGTON 

O N the 3rd inst., as we have already intimated, Her 
Imperial Highness the Crown Princess of Ger- 
many invited to her palace forty of the representa- 
tives of science of Berlin, to lay before them the plan 
of the London Exhibition of Scientific Apparatus, and 
to ask their co-operation for this purpose. Amongst 
those honoured by invitations were the Ministers of 
Education and of Commerce, the Postmaster-General, 
and the following professors of the University : — M M. 
Braun (botanist), Dove, Helmholtz, and Kirchhoff (physi- 
cists), Du Bois- Raymond (physiologist), Kiepert (geogra- 
pher), Forster (astronomer), Peters (zoologist), Kronecker 
(mathematician) jWebsky (mineralogist), Hofmann, Oppen- 
heim, and Sell (chemists), Wichelhaus (technologist). 
Orta (agriculturist) ; the following professors of the Poly- 
technic School ; — MM. Reulaux (mechanician), Lieber- 
mann (chemist), Vogel (photographer), and Scheibler 
(agricultural chemist) ; the director of the South Kensington 
Museum, Mr. Cunlifie- Owen, the directors of the German 
Industrial Museum, MM. Gruner and Lessing, the manu- 
facturers, Dr. Werner Siemens (member of the Academy), 
and Dr. Martius. The illustrious hostess, as well as His 
Imperial Highness the Crown Prince, pleaded warmly for 
I the worthy representation of Germany in the London 
Exhibition. Although the short time left for prepara- 
tion, and the coincidence of the exhibition with that of 
Philadelphia, were generally felt as serious drawbacks, 
some of the men of science present taking the lead 
assembled the following day, when a general committee 
was formed under the presidency of Dr. A, W. Hofmann ; 
with the view of forming special committees for the dif- 
ferent branches of the exhibition, and of inviting one 
member of ever}’- German University and Polytechnic 
School to co-operate with them. An invitation to the men 
of science and the manufacturers of scientific apparatus 
has already been issued. 

‘^Science,” the invitation says, “being the common 
property of all nations, the exhibition of the appliances by 
which it is promoted partakes of an international charac- 
ter. The objects pursued by the English Commission in 
organising the Exhibition have in Germany also been 
recognised as worthy of attainment, and, in order to give 
an impulse in our Fatherland to German participation in 
the Exhibition, a Committee has been formed, at the 
special instance of the Crown Prince and Princess of 
Germany, which has been intrusted by the English Com- 
mission with the collection and selection of objects 
worthy of being exhibited.” 

The invitation then proceeds to detail the conditions of 
exhibition settled by the Science and Art Department, 
and concludes as follows : — v r ' 

“The Exhibition of Scientific Apparatus in 
essentially differs from the former Exhibitions, 
less regard to merely commercial interests, but in 

view the higher aim of disseminating as widdy ^^|los!sible 
the knowledge of the different method^s„.of/s»^e®^ In 
order to render full justice to this tas^ fihe Govern- 

ment (Science and Art Depaxtnp®^‘ii^^V^^ 
costs of packing, sending, and objects that 
may be confided to ^ 
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The Minister of the Admiralty has promised to send 
every mstrument which should appear suitable for the 
purpose. The Committee of the German Chemical 
Society have elected superintendents to procure a worthy 
representation of chemical apparatus and specimens of 
chemical compounds of scientific interest. It has been 
decided to address an invitation to the members of the 
society to send such specimens to Berlin, in order to form 
a systematical and uniform collection of rare and inte- 
resting chemicals. 

We may state generally that the Governments of 
Belgium^ Francej Germany, Italy, the Netherlands, and 
Switzerland, have now appointed committees to act in 
concert with the general committee in London. The 
Government of the United States has, through Mr. 
Fish, intimated that it is in communication with the 
various Departments and Scientific Institutions, with the 
object of forwarding the Exhibition. 


BEATS IN MUSICS^ 

II. 

T he second kind of beat differs from the first in that it 
arises from the imperfection, not of unisons, but of 
wide-apart consonances, such as the third, fourth, fifth, 
sixth, and octave. 

This beat is well known practically to organ tuners, 
afidmay be soon rendered appreciable to any musical 
ear. Taking the fifth as an example, let the two notes 

be sounded'en an organ, or any instrument 




of sustained tones. If they are perfectly in tune, the 
united sound will be smooth and even ; but if one of them 
be sharpened or flattened a little, a beat will be heard just 
as in the case of the imperfect unison ; and which, like 
it, will increase in rapidity as the note is made more and 
more out of tune. That this is not the same beat as 
Tartinfs is obvious from the failure of the rule for the 
latter when applied to the former : for example, when the 
concord is in tune the upper note vibrates 76S, and the 
lower one 512 vibrations per second, therefore there 
ought to be 256 beats per second ; but in reality there are 
no beats at all, they only begin when the notes are put 
out of tune ; hence the Tartinz-beat rule is useless and 
inapplicable in this case. 

This heat may be called the consonance beat, and it 
has also been termed Smith’s beat ” from its having been 
first investigated by him. 

The theory of Smith’s beat, as given by Smith himself, 
is complicated and difficult to describe ; but we will en- 
deavour to give some idea of its nature and cause. 

We must return to the illustration of the coffin-makers. 
Suppose one of them to have sold his business to another 
man in the trade, who was so much more active and 
energetic that he could drive his nails half as fast again 
as c^dinary workmen. Call him A, and suppose that 
when he b^an to work it was found that he struck exactly 
three blows to two of his neighbour B. As B struck 100 
per minute, A will now strike 150. And assume that on 
a certain day they both begin exactly together. The 
passer-by will hear that every third blow of A exactly 
coincides with every second of B ; so that he will no- 
tice fifty coincidences in a minute ; or to describe them 
more correctly, he will notice per minute fifty phases of 
compound effects^ in each of which there is a coincidence. 

/ , , This phase constitutes Tarfmis beat, but now very much 
^p^t^raented in rapidity firom what it was before : then 
were only one or two coincidences per minute, now 
,are fifty. 

that A, from some slight exhilarating 

F.itS., Mus. Doc. Qxon. Continued from. p. 2i.f. 


cause, begins to strike a little faster ; i.c, that he 
makes 15 1 blows in a minute instead of 150. Let us 
endeavour to find out what will be the result on the 
listener. Still supposing the two strokes to begin with a 
coincidence, the third blow of A will still coincide very 
neai'ly indeed with the second of B ; it will only differ 
from it by of a minute, a quantity inappreciable to 
the ear. Hence the Tartini phase will at this time be 
practically unharmed. But after a few repetitions the 
divei'gence of the blows will be so great as to become 
appreciable, and the listener will begin to notice a series 
of changes of fo7'm of the Tartini phase, in which there 
is now no coincidence of the blows, but only a variation of 
their arrangement, which, moreover, is itself constantly 
var>’ing. After a time, however, these changes will 
exhaust their possible varieties, the listener will notice 
that two of the blows begin to approach again, and at 
last will coincide, as they did before. He thus notices a 
long cycle of the Tartini beats, and this long cycle is the 
SmitJis heat. It is, in fact, a beat of what mathematicians 
would call the second order; the first, or Tartini’s beat, 
is a cycle of differing periods ; the second, or Smith’s 
beat, is a cycle of differing cycles. 

Let us next attempt a numerical estimation of the 
length of this second cycle in the case of the coffin- 
makers. To effect this we must inquire when the coin- 
cidences of two blows will recur. It is plain that they 
will recur at the end of the viimiie, i.e. if the first blow of 
A coincided with the first of B, then the 151st of A will 
coincide with the looth of B. This will give one long 
cycle, or one Smith’s beat, per minute. A careful com- 
parison of the times of the respective blows will show, 
moreover, that (since 100 and 151 are prime to each other) 
there will be no other exact coincidence during the minute ; 
and a hasty reasoner may conclude that one beat per 
minute will be the proper number. But if the listener be 
asked to describe what he hears, he will dissent from this 
and say confidently that there are two places in the 
minute where he hears a coincidence. To test his asser- 
tion, let us apply Young’s principle mentioned before, and 
inquire whether in the course of the minute there is any 
other place where the blows so nearly coincide that the 
ear may mistake them for real coincidences. The 74th 
blow of A will occur at of a minute after starting, 
whereas the 49th blow of B will occur at of a minute. 
The difference between these is only of a minute, 
which is quite inappreciable. Hence, practically, there 
will be tw^o parts of the minute where the blows coincide, 
and there will be consequently two Smith’s beats in the 
same time.* If we were to suppose A to make 152 blows 
per minute (or 148, for a deficiency would produce the 
same result as an excess) to B’s 100, we should, calcu- 
lating on the above plan, find four cycles or beats per 
minute. Or we may alter the proportion : suppose for 
example, A, intending to make five blows to B’s four, 
makes really 126 per minute instead of 125 as he ought 
to do ; it will be found by calculation that there will be 
four places of coincidence in the minute, or four Smith’s 
beats ; if he strikes 127 blows, there will be eight Smith’s 
beats — and so on. 

We hope the foregoing homely illustration will help to 
render clear the nature of the Smith’s beat as applied to 
sounds. Although the Tartini beat may not be really 
converted, ^ Young supposed, into the Tartini harmonic, 
but, according to Helmholtz, remains as a beat, inappre- 
ciable by reason of its great rapidity, it certainly has a 
physical and mathematical existence ; and it as certainly 
changes its phases by reason of the small divergence of 
the times of vibration from those due to the true concord, 
and it is the recurrence of similar phases in a long cycle 

* Mr. De JMorgaii, in his admirable paper elucidating Smith's profound 
investigation, unfortunately omits to notice this important element of the 
af^eximate coincidences. The consequence is that his explamation is not 
easy to follow, and indeed would apj>sar wrong, although his results are 
perfectly correct. 
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which gives rise to the phenomenon in question. Smith 
contrived, with profound ability, to account for and calcu- 
late the beat independently of the Tartini beat, or what- 
ever it may be called, but the introduction of this by Dc 
Morgan has wonderfully simplified the comprehension of 
the thing. 

The accurate rule for finding how many beats per 
second will result from the concord being any given 
quantity out of tune ; or for finding how much out of 
tune any concord is w^hen it makes a certain number of 
beats per second, is remarkably simple. 

Let n represent the denominator of the fraction, ex- 
pressing, in the lowest terms, the true ratio of the concord 
\e.g. for the fifth -J, 7/ = 2 ; for the minor sixth 4 , 11 ~ 5, 
and so on) \ then let q = the number of vibrations per 
second either in excess or deficiency of the number which 
would make the interval perfectly in tune ; also let /3 = 
the number of Smith’s beats per second : 


then jQ = 
ox q — 

n 


A fey/ examples will show the easy application of these 
formulas. 


Take the concord of the fifth, 


When this is true the upper note should make 768 vibra- 
tions per second to 512 of the lower one ; but if it is 
tuned by equal temperament the upper note will be 
slightly fiat, making 767*15. Hence ^ = 0*85; and as 
n = 2, we shall get ^ = 1*7, there will be 102 Smith’s 
beats per minute. 

Again, suppose we find the concord of the major third 


give 120 beats per minute (= 2 per second), 


how much is it out of tune ? As in this case 71 = 4, we 
have 

i J 

7 .e. the upper note vibrates half a vibration per second 
either more or less than it ought to do. 

The number of beats per second due to imperfections 
in the various consonances will be as follows, q being 
always the number of vibrations by which the upper note 
is untrue : — 

TarimPs Beat 

For the unison ^ = q* 


Smith's Beats. 


For the unison or octave 




fifth 

^ = 2 q. 

fourth 

^ = 3 

major third 

13 = A- q- 

minor third 

/3 = S 

major sixth 

= 3 

minor sixth 

P = 5 q- 


In the case of the tmisoii^ the Tartini beat and the Smith 
beat are synonymous, and this identity is the reason 
why so many writers on beats have gone wrong ; they 
have so often taken unison sounds as the easiest and 
simplest for popular illustration, and have either assumed, 
without further investigation, that the same principles 
would apply for other consonances also, or have omitted 
notice of the other consonances altogether. 

It will now be easy to understand why beats are capable 
of such great utility in a practical point of view — namely, 
as giving a means of measuring, with great ease and 
positive certainty, the most delicate shades of adjustment 
in the tuning of concordant intervals. To get, for ex- 
ample, an octave, a fifth, or a third perfectly in tune, the 
tuner has only to watch when the beats vanish, which he 
can observe with the greatest ease, and which will give 
him far more accuracy than he could possibly get by the 
•ar alone. Whereas if he desires to adopt any fixed 


temperament, he has only to calculate the velocity of 
beats corresponding to the minute error which should be 
given to each concord, and the required note may be 
tuned to its proper pitch with a precision and facility 
which would be impossible by the unaided ear. 

The delicacy of this method of tuning would hardly he 
believed, if it did not rest on proof beyond question. To 
recur to our example, the difference between 95 and 100 
beats per minute would be appreciable by anyone with a 
seconds watch in his hand ; and yet this would corre- 
spond to a difference of only ^ of a vibration per second, 
or in pitch less than of a semitone ! 

This use of beats has been long practised by organ- 
tuners to some extent, but its capabilities, as amplified by 
the aid of calculation, are certainly not appreciated or 
used as they ought to be. 


The third kind of beat is what we may call the overio 7 ie 
beat, and was brought into prominent notice in 1862 by 
Helmholtz, who uses it for important purposes in regard 
to his musical theories. 

It is known that nearly all musical sounds are com- 
pound; they consist of a fundamental note, which is 
usually the strongest (and by which the pitch of the note 
is identified), but which is accompanied with several 
fainter and higher harmofiic notes, or, as Helmholtz calls 
them, overtones. The first of these is an octave above 
the fundamental, the second a twelfth above, the third a 
fifteenth, the fourth and fifth seventeenth and nineteenth 
respectively, and there are others still higher which we 
need not mention here. The number and strength of the 
overtones vary for different kinds of sounds, but the five 
lowest ones are very commonly present and distinguish- 
able. Now, suppose we sound two notes, having such a 
relation to each other that any of the overtones of one 
will come within beating distance either of the other fun- 
damental, or of any of its overtones, then a beat will be 
set up, which is the kind of beat now in question. 

A lew examples will make this clear. The bass funda- 
mental C shown by a minim in the following example, 


has its overtone 
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an octave above, as 


shown by the crotchet. Now if another fundamental 
C be sounded an octave above the former one, as the 
second minim, and if it be a little out of tune, there will 
be a unison beat between it and the overtone of the first 
note. This is one of Helmholtz’s beats, and the simplest 
of them. 

Again, take an interval of a fifth ; the fundamental 
notes being shown in minims in the following illustration, 
and their respective overtones in crotchets : — 






— «^39i — 1 




Here, if the G is not a perfect concord with the C, the 
two G’s in the treble stave will be also out of tune with 
each other, and a unison beat will ensue. This is another 
Helmholtz beat, and a little more complex than the last, 
as both the beating notes are overtones. 

Again, take an interval of a major third, expressing the 
notes and such of their respective overtones as we require 
in the same way as before, thus : — , . 
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instead of 160, i.c. five vibrations too sharp, the two upper 
E*s in the treble stave will clash, and a beat will result. 

In all these three cases Smith's beats also will natu- 
rally be present, and it is curious that in each case when 
we come to determine the rapidity of the beats, we find it 
come out the same, whether we calculate it by Smith's 
formula or by the unison beats of Helmholtz's overtones. ' 
We have added the vibration-numbers to the notes, to 
facilitate the calculation, and we find the number of beats 
per second to be — 

For the imperfect octave ... —5 

For the imperfect fifth =10 

For the imperfect major third =20 

each arising from a sharpness of five \dbrations in the 
upper note of the concord. 

Hence we may lay it down as a principle that in conso- 
nances slightly out of tune, the beat given by the two 
fundamentals on Smith’s plan, and those given by the 
first corresponding overtones on Helmholtz’s principle, 
are synchronous, and may be considered identical. 

The two kinds of beats, however, must not be con- 
founded, as their cause is so distinct. The Helmholtz 
beats arise from the overtones only, whereas Smith's ex- 
planation applies to the fundamental notes, independently 
of the overtones altogether. 

Helmholtz notices (Ellis's translation, pages 302-3) 
that beats of consonances will occur when sounded by 
simple tones, but accounts for them in another and very 
ingen iorfe way, namely, by calling in the aid of grave. 

■ harmonics, or, as he calls them, the combination tones. 
Taking our first example of the octave consonance 
given above, when the two notes of 12S and 261 vibra- 
tions are sounded together, they will give rise to a com- 
bmation tone of 123 vibrations, and this, clashing wdth 
the 128 note, will give beats at the rate of five per second. 

For the next example, the consonance of the fifth, this 
explanation will not suffice, and Helmholtz has to resort 
to a cause of the second order, namely, the beat of a 
grave harmonic, not with an imperfect unison, but with 
an imperfect octave. Taking our former example, an 
out-of-tune fifth C and G, of 128 and 197 vibrations re- 
spectively ; these two notes will give a combination or 
dinerence tone of 69 \dbrations, or an octave below the 
C, but out of tune. Then Helmholtz says this lower C 
will beat with its imperfect octave, on account of a new 
or second order of differenced07t£s formed from them, as 
in the former case. 

. In a similar but still more remote way, Helmholtz 
. for beats of other consonances, the fourth. 

Without qnestiomsg: the snffidency of these explana- 
tions, I must say they seem to me somewhat far-fetched, 
and less satisfactoiy than Smith's, which account for the 
beats by a more positive and direct method, without calling 
in the aid of any sounds but the simple fundamental ones. 
There is r^t any rate the satisfaction that whichever ex- 
planation be adopted, the numerical value of the number 
of beats per second comes out the same and agrees with 
the fact ; so that in a practical point of view it is imma- 
terial which explanation be adopted. 

I have alluded above to one important practical use of 
beats, namely, in tuning ; but there is another use of 
them, also very interesting, i.e., that they furnish a means 
of ascertaining the positive number of vibrations per 
second corresponding to any musical note. This may be 
done either by the unison or by Smith's beat, and I will 
give both methods. 

F or the unison beat Take two notes in unison on an 
organ, a harmonium, or other instrument of sustained 
sounas, and put one of them a little out of tune^ so as to 
produce beats when they are sounded together. Let V 
V represent the vibration numbers of the upper and 
tower notes respectively. Then by means of a mono- 


chord it will be easy to determine the ratio which call 

m. Count the number of beats per second, which call 
Then, since jS = V - v, we obtain the simple equation, 


which gives the actual number of vibrations per second 
of the lower note of the two. 

The method of deduemg the vibration-number from the 
Smith's beat was pointed out by Smith himself ; but as this 
method, so far as I know, is not to be found anywhere, ex- 
cept buried under the mass of ponderous learning contained 
in his work ; I give it here in a simple algebraical form. If 

— represents the true ratio of the interval, the actual 
n 

number of vibrations per second of the lower note, and 
jM the same number for the upper one, the formula for 
Smith's beats becomes 




or = 


M 

m 71 ^ 


Now, as 771 and n are both known for any given concord, 
if we can tell by any independent means the actual ratio 
M 

of the notes we may, by simply counting the beats, 

calculate the actual number of vibrations N of the lower 
note. If the interval is too flat, /S must be + ; if too sharp, 
it must be — . 

The following example will show ho'w this may be done. 
Let it be required to determine how many vibrations per 


second are given by the note 


on an organ. 


Tune three perfect fifths upwards, and then a perfect major 
sixth ^downwards, thus — which 


will give the C an octave above the original note. But, 
by the laws of harmony, we know that this octave will 
not be^in tune ; the upper C will be too sharp, the ratio 

being |-J,'jnstead of f, as it ought to be. Hence = IJ, 


and ~ = t- Count the beats made by this imperfect 

octave, and suppose them = 193 per minute, or 3*2 per 
second ; then, as the interval is sharp, 


t\e, the note 



128 ; 


= is making 128 double vibrations 


per second. 

This method has the advantage of dispensing with the 
use of the monochord, which was necessary in the former 
case. 


JVOT£:S 

A AIeteorological Commission, appointed by the Ministers 
of Public Instraction, Agriculture and Commerce, Marine, and 
Public Works, to inquire into the possibility and practicability 
of a more intimate co-operation being effected among the various 
meteorological systems of Italy, have just issued their report. 
The Commission consisted of fourteen members, including most 
of the well-known meteorologists of Italy, with Prof. Cantoni as 
president, and Prof. Pittei as secretary, and met daily at Palermo 
fiom^Aug, 3oto Sept. 6, 1875. The more important of the con- 
clusions arrived at are these ; — That all methods of observing at 
the stations of the various , systems connected with the State be 
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brought into accordance with those adopted by the Minister of 
Agriculture and Commerce ; that harmonious action be based 
on the number, quality, and hours of the observations, a pre- 
ference being given to those stations' which from their position 
will best meet tlie requirements of local and international 
meteorology ; that the instruments and modes of observing be 
strictly uniform \ that inspection of stations be made at least once 
every two years, and that the reduction and publication of j 
meteorological results be remitted to a directive council com- 
posed of meteorologists elected from the directors of the principal 
observatories and meteorological institutes, whose decisions will 
be carried cut by a secretary and suitable staff. 

At the meeting of the Paris Academy of Jan, 10, General de 
Nansouty submitted a report on the project of a physical obser- 
vatory on the top of tlie Pic du Midi de Bigorre, Pyrenees. As 
our readers know, a small hotel on the Col de Sencours has been 
provisionally used for observations since 1S73, but amid great 
difficulty, from avalanches, cold, &c. The Pic is 2,877 metres 
high., and only 527 shoit of the highest, but is easily accessible. 

Tirii: Observatory on the Piiy de Dome is being rapidly^ com- 
pleted, and will be opened this year. A semaplioric system of 
telegraphy wall be used to keep the Observatory in constant com- 
munication with Clermont, the chief towm of the district, at the 
foot of the mountain. 

The fourth part of the second series of Mr. William H. 
Edwards’ work on the Butterflies of North America has just 
been published by Hurd and Houghton, and contains five quarto 
plates of butterflies, drawn with the utmost excellence by Miss 
Peart. The forms illustrated are species of Ar^ytinis, Grapia, 
JlTelitaaf and Papiiio, most of them new species recently de- 
scribed by Mr. Edwards himself. 

An addition to the list of American scientific journals has 
been made in the form of a Botanical Bulletin^ edited by Mr. 
JobnM. Coulter, of Hanover, Indiana. At present it is a sheet 
of four pages, appearing monthly, with the promise of increase 
in size with increase in subscribers. It is in form and general 
scone much like the Bulletin of the Torrey Botanical Club. 

Dr. Hofmann of Berlin has been elected a foreign asso- 
ciate of the Italian Society of Science in room of the late Sir 
Charles Wheatstone. This Society was founded in 1 782 ; the 
Italian members are limited to forty, tmd at present the Society 
has only twelve foreign associates, among whom are Sir George 
Airy, Prof. Cayley, and Sir Edward Sabine. Its rules are nume- 
rous, and somewhat stringent. 

The Paris Academy of Sciences at Monday’s sitting nominated 
Prof. Nordenskjold a Correspondant in the section of Geography 
and Navigation. 

The Central Section, or governing body o f the Geographical 
Society of Paris, has appointed as its president for 1876 M. 
hlalte-Brun, the son of the celebrated Danish geographer. 

The Geological Society of Paris has elected as its president 
for 1 8 76 M. Pellat, an amateur geologist, holding a high posi- 
tion in the finance department of Government. 

The warlike habits of the Papuans and their implements of 
warfare are described in a private letter recently addressed to 
Dr. Hooker. The writer says that no man leaves his dwelling 
for his bit of cultivation even without his powerful bamboo bow 
and a few deadly poisoned arrows. These poisoned arrows are 
only a few amongst a great number not poisoned, the former 
being distinguished by elaborate carving and painting, probably 
to prevent accident amongst themselves. They are each pointed 
and barbed with human bone brought to almost needle-like sharp- 
ness, most car^Uy and neatly finished ; they [are poisoned by 


plunging in a human corpse for several days. Poor Commodore 
Goodenough and his men suffered from arrows so poisoned. It 
is a sort of blood-poisoning that, like other kinds of inocu- 
lation, does not develop itself for several days, the slightest 
scratch being sufficient to render almost inevitable a horrible 
death. The symptoms are accompanied by violent spasms like 
tetanus, with consciousness until the last. 

Captain Moresby’s work on New Guinea and Polynesia wdil 
be published shortly by Mr. John Murray. It will include dis- 
coveries and surveys in New Guinea and the D’Entrecasteaux 
Islands, a cruise in Polynesia, and visits to the pearl- shelling 
stations in Torres Strait of H.M.S. Basilisk^ and will be illus- 
trated by a map and wood-cuts. It will be interesting to com- 
pare this book of Captain Moresby’s with Captain Law’son’s 
“ New Guinea,” noticed in Nature some time back. 

M. E. Quetelet has called attention to the cold experienced 
in Brussels in December, 1875, "^"hen the temperature fell to 
freezing every night from 25th Nov. to 6tli Dec., falling on the 2nd 
to iS“‘5, which is lower than has occurred any time up to the 4th 
December, during the last forty-two years. In thirteen out of the 
forty-two years the temperature observations present a relation 
somewffiat analogous to those of 1875. is remarkable that 
with this low temperature and a persistent E.N.E. wind, the 
barometer has continued low and the air humid and constantly 
cloudy. On the 7th December the temperature fell to 5°'9. 

Prof. F. W. Putnam, Dr. Packard’s late colleague, the 
Nation announces, has been appointed Civilian Assistant on the 
U.S. Surveys west of the looth meridian conducted by Lieut. 
G. \V. Wheeler, and is already occupied in preparing a report 
on the abundant and very valuable archseological and ethno- 
logical material collected by the exploration in Arizona, New 
Mexico, and California. The report will be profusely illustrated, 
and the Nation ventures to predict, will be the beginning of our 
scientific knowledge of the prehistoric civilisation of the above- 
named regions. 

A C0NV0C.\Ti0N of the University of London was held on 
Tuesday, at which, after a long discussion, a resolution was 
passed affirming the desirability of obtaining a new charter, and 
declaring that no such charter would be acceptable to convoca- 
tion which did not enable the University to grant d^ees to 
women. 

The Ladies’ Classes at University College, London, began on 
Monday last the second term of their eighth session. There was 
a slight decline in the number of students for the session 1874-75, 
but the first term of the session 1875-76 showed a considerable 
advance beyond the highest success hitherto attained. In the 
Michaelmas term, 1874-75, the whole number of individual 
students was 199 ; in the Michaelmas term, 1S75-76, just 
elapsed, the number of individual students was 265. The whole 
number of tickets taken in Michaelmas term, 1874-75, 

257 ; in the same term of 1875-76 it was 367. 

In a paper on the Chalk in the Channel district read at the 
Paris Academy on Monday, Prof, Hebert stated that he ex- 
pected great obstacles to be met with in the attempt to bore a 
Channel tunnel. 

It is announced that aU communications and notifications in 
connection with the next International Congress of Medical 
! Sciences, to be held at Geneva on Sept. 9, 1S77, be sent to the 
I Committee before June i, 1S76, the time when the Committee 
i will definitely settle the regulations and programme, and appoint 
reporters. The present president is Prof. C, Vogt, and the 
secretary Dr. T. L. Prevost. 

M. Adolphe Pictet, who died ^.Geneva on Dec. 20 last, 
at the age of 76 years, was one of thermost eminent writers on 
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etlmology and comparative philology of the present century. 
In 1839, the French Institute awarded him the Volney Prize for 
his work on the affinity of the Celtic Languages with Sanscrit. 
In 1S63, this same prize was awarded him a second time for the 
publication of his great work, Les Origines Indo-Europeenes, 
ou les Aryas primitifs. ” M. Pictet was also an eminent man of 
letters. He was a corresponding member of the Royal Society 
of Edinburgh. 

An ingenious toy, apparently of Japanese origin, has recently 
been introduced into London. It consists of a small picture, on 
paper, of an individual pointing a firearm at an object — bird, 
target, or second person. By the application of the hot end of 
a match, just blown out, to the end of the gun, the paper com- 
mences to smoulder tow’ards the object aimed at, and in no other 
direction. When it is reached a report is heard from the explosion 
of a small quantity of fulminating material. The toys are sold 
^n London by Mesdames Jinks and Ashton, of Glasshouse Street. 

About midnight on the 22nd of December, 1875, two earth- 
‘ quake shocics were felt at Washington, Richmond, Weldon, 
North Carolina, U.S., and other places in that section. There 
were two distinct shocks at Richmond, the first continuing about 
ten seconds, while the other was briefer and not sd severe, and 
was accompanied by a concussion in the air. 

Three distinct shocks of an earthqualse are stated to have 
been felt at Comrie, near Crieff, Perthshire, on Sunday — ^two at 
abont three in the morning and the third in the afternoon. 

The states that a commission which has 

been visiting the Russian Universities has laid its report before 
the Czar. The chief recommendations are to increase the 
%laries of some of the professors, and to create a few new chairs. 

There are several important papers in this month’s part of 
Petermann’s MUihtilmigtn. The editor himself takes occasion, 
on the conclusion of the new edition of Stieler’s fine Hand- 
Atlas, to give a brief history of that work, and to point out the 
great advances in geography since the last edition was published. 
The first part of a paper appears, giving some account of 
Przewalsky’s travels in Mongolia a.id the land of the Tanguts 
during 1S70-73. We believe the author’s narrative of this im- 
poitant expedition is being translated into English ; a map 
accompanies the article in the MiUhdlungm. A translation 
from the Russian gives an interesting description of the ruins of I 
in the Turkoman steppes. Some account of the 
Paris Geog^phical Congress is ^ven by the del^ates from 
Pttthes estaHishment* A valuable paper by Dr. G, Hartlaub 
describes the great amount of 'work done by that indefatigable 
traveller in China, the Abbe Armand David. Along with a 
brief summary of discovery in the interior of Australia there is a 
fine map, showing the routes of Warburton, Forrest, and Giles. 

Supplement No. 44 of Petermann's MUtheilungm contains 
the first part of a narrative of the expedition which, under the 
eas^ecr Josef Cemik, in 1872-73, explored the region of the 
and Tigris, for the purpose of estimating its industrial 
c^dties^ and to mark out a route for a railway. The narrative 
wilt be found to contain much valuable information on the 
various aspects of thereon visited. We need hardly say the 
narrative is accompanied by admirable maps. 

The Japanese Government is said to have adopted a singular 
method for extending a knowledge of the Arabic numerals with 
thejr Eig-isb names ; these are printed on cloth, which is 
sold at a low price to the peasantry. 

The Amiu2ire of the Bureau des Longitudes for 1S76 was 
published a few days ago with an unusual number of useful 
Ubles and a map showing the 'magnetic declination for all 
French towns. 
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M. Wallon, the French Minister of Public Instruction, has 
abolished the fees of the several examiners in the degree exa - 
minations in Law, Medicine, Science, Literature, and Theo- 
logy. The salaries of the professors and fellows have been 
raised on a scale varying from 6,000 francs to iS,ooo francs, the 
professors of theology excepted. It is believed that these reforms 
are preparatory to the gratuitous conferment of degrees, which 
vrill he instituted by the new assembly. 

We have received the “ Transactions ” of the Clifton College 
Scientific Society, vol. ii, part i, including the period from Dec. 
1872 to June 1875. There are a number of very fair papers, 
though it seems to us that the members generally need to be 
wakened up and urged to attempt to rival similar societies in 
some of our other public schools. The'^' Transactions,” how- 
ever, contain one paper which alone reflects great credit on 
the Society, and especially upon its author, R. A, Montgomery. 
The paper is on , the Isle of Unst, in Shedand, and describes, 
from personal observation, its geology, natural history, antiqui- 
ties, and scenery, in'a'manner which would entitle it to a place 
in the " Transactions of a more ambitious society. The paper is 
illustrated by maps and"* section. 

An important publication has lately been commenced in the 
form of a Bulletin of the U, S. National Museum, consisting of 
a series of memoirs illustrating the collections of the museum. It 
is printed, by direction of ,ne Secretary of the Interior, at the 
Government printing-office, from materials prepared by the 
Smithsonian Institution, which, as is known to our readers, has 
charge of the museum referred to. The first number of the 
BuHeiin consists of a check list of the North American batrachia 
and reptilia, with a systematic list of the higher group?, and an 
essay on geographical distribution, as based on the specimens in 
the National Museum, and as prepared by Prof. Edward D. 
Cope, the well-known herpetologist and naturalist. The list of 
species is the first systematic enumeration of American reptiles 
since the time of Dr. Holbrook, and embraces 10 1 species of 
frogs, toads, salamanders, &c., 132 of serpents, 82 of lizards, 41 
of turtles and tortoises, and 2 of crocodiles. Each species is 
accompanied by a reference’lo some work where it is described or 
figured. The ILt of the higher groups embraces those of the 
whole world, and will form a convenient basis for the arrange- 
j ment of such collections in public museums. 

The scientific expedition, commanded by I\I. Mouchez for the 
survey of the coast of Algeria, will last ten months. During the 
latter part of the expedition M. Mouchez will resume the explo- 
ration of coral jeefs, and will be accompanied by M. Lacaze- 
Duthiez. 

Mr. J. Clifton Ward has reprinted from the Quaritrly 
Journal of the Geological Society his paper “On the Granitic, 
Granitoid, and Associated Metamorphic Rocks of the Lake 
District.” 

The tenth edition of the Prospectus of Sir Joseph Whitworth’s 
Scho arships for Mechanical Science has been issued, containing 
the papers set at the examinations in May 1875. 

On the 26th of November last, in the French island La 
Reunion, near Mauritius, a part of a mountain slipped down, 
seventy-tw^o persons having been crushed by the falling rocks. 

The additions to the Zoological Society’s Gardens during the 
past week include an Emu {Dromotns 7iova-holla7idid) from 
AustraUa, presented by Mr. E. J. Dawes ; a Palm Squirrel 
{Sciurus palmarum), a xManyar Weaver Bird {Placeus manyar), 
two Nutmeg Birds [Mimia undulata\ two Amaduvade Finches 
{Estrelda amadava) from India, presented by Mr. W. D. 
Baker; a Cinereous Sea-Eagle [Haliaetus nlbidlla), European, 
deposited. 
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SCIENTIFIC SERIALS 

The current number of the Journal of Anatomy and Physio^ 
logy — the second under the new system — commences with a 
paper by Dr. G. Thier and Mr. J, C. Ewart, entitled “A Contri- 
bution to the Anatomy of the Lens. ” The fibres of that organ are 
stated to be composed of a number of flattened bands, termed 
primary fibres, and to be covered with elongated flat cells 
resting on a structureless membrane. — Dr. McIntosh describes 
the central nervous system, the cephalic sacs, and other points in 
the anatomy of the Lineidse, demonstrating that in the Nemerteans 
the nervous system is highly developed, and that the cephalic sacs 
are special organs of sense, their internal surface being in direct 
communication with the surrounding water by the ciliated 
duct, whilst the fibrous peduncle places their cells in continuity 
with the central nervous system. The paper is profusely illus- 
trated. — Prof. Rutherford, who has been assisted by M. Vignal, 
records his experiments on the biliary secretion of the dog. In 
almost every case the animal had fasted about eighteen hours. 
Under the influence of curare a tube was tied into the bile duct. 
The amount of bile which flowed in each quarter of an hour was 
measured. The cholagogue action of croton oil is shown to be 
nil ; that of podophyUine considerable ; that of aloes powerful; 
that of rhubarb well marked ; that of senna feeble ; that of col- 
chicum considerable, by making the bile watery ; that of 
taraxacum very feeble ; that of scammony feeble ; that of 
calomel probably nil ; that of gamboge nil ; that of castor-oil 
nil. The memoir, with its valuable diagrams, deserves special 
attention. — Dr. Galabin contributes an article on the pulse-wave 
in the different arteries of the body. The author, we are glad to 
see, has modified his previous statement as to the modification of 
a double wave the result of a single impulse, in the explanation 
of the predicrotic undulation in the sphygmograph trace. He 
gives an explanation of this as well as of the predicrotic wave. 
Some of his arguments are, we think, based on too few facts, 
whilst others are complicated by their pathological nature. — ^Mr. 
D. J. Cunningham has some notes on the broncho- oesophageal 
and pleuro-cesophageal muscles of man, first described by Hyrtl. 
— Dr. Stirling contributes a memoir on the summation of elec- 
trical stimuli applied to the skin, in which, from an excellent 
series of experiments on the frog, he demonstrates, according to 
the view of W. Baxt, that reflex movements caii only he liberated 
by repeated impulses communicated to the nervous centres. — Mr. 
F, M. Balfour commences a series of papers to ultimately con- 
stitute a monograph on the development of Elasmobranch 
Fishes. Commencing with the ripe ovarian ovum, its descrip- 
tion is followed by that of the segmentation, in the volume 
before us. This monograph wiU be an invaluable adjunct to 
that on the hen’s egg, by Dr. M. Foster and the same author, 
and is a most promising production of the Biological school of 
the University of Cambridge. — Prof. Huxley writes on the 
nature of the craniofacial apparatus of Peiromyzon^ a specially 
favoured region of that author. The plates are unfortunately de- 
layed for three months. — Mr. S. M. Bradley has a note on the 
secondary arches of the foot. — Prof. Turner, lastly, gives a note 
on the placental area in the uterus of the cat after delivery, in 
which he shows that in delivery not all the mucosa of the pla- 
cental area comes away, its deeper structures being partly left. 
— Prof. Turner and Mr. Cunningham’s report on the progress of 
anatomy concludes the part. 

Archives des Sciences Physiques et N'aturelles, Oct. 15, 1875. — In 
this number is concluded an important paper by Prof. Lemstrom, 
of Helsingfors, on the theory of Aurora Borealis, dpropos of some 
phenomena of Geissler tubes. The phenomenon from which he 
set out was that a Geissler tube is illuminated when near the 
pole of an electric machine, without the tube touching the poles. 
Air, at a pressure of 5 to 10 mm., acquires its maximum electric 
conductivity, and Prof. I^mstrdm conceives the air in the upper 
regions of the atmosphere, rarefied to about 5 mm., as forming a 
great conductor concentric with the earth ; its height some 3,000 
kilometres less at the poles than at the equator, and the electric 
density (on both conductors) 9 per cent, greater, while the force 
with which the electricity of the atmospheric conductor is 
attracted to the earth is 42 per cent, greater (at poles than at 
equator). Thus there is accumulation of atmospheric electricity 
at the poles, and the auroras are produced on its combination 
with that of the earth. The theory regards aurora as a pheno- 
menon entirely of our globe ; but the possibility is not excluded 
of an action of the suii, causing a periodical variation of auroras, 
through meteorological phenomena, such as evaporation on the 


earth’s surface. — Prof. Schnetzler contributes some observations 
on Bacteria. — M. Cellerier investigates mathematically the simul- 
taneous movement of a pendulum and its supports ; and a risumi 
is given of the proceedings at the extraordinary session of the 
Geological Society of France, held in the end of August at 
Geneva and Chamounix. — In the “ Bulletin Scientifique” there 
is a description of a curious phenomenon observed by M. 
Gumoelius in Sweden, viz., intercrossing rainbows. 

Journal de Physique, November, 1875. — This number contains 
the second part of M. de Romilly’s paper on the conveyance of 
'air by a jet of air or of vapour. He investigates the effects of 
the jet when driven against the lateral wall of the receiver, the 
orificcs'of the discharge-pipe and the receiver forming, if pro- 
jected on a plane parallel to them, two circles exteriorly tangent. 
The form and separation of the two instruments are varied. — M. 
Angot, in another continued paper, gives a good account of 
Thomson’s quadrant electrometer. — There are also short mathe- 
matical notes on the verification of the law of Huyghens, by M. 
Abrin ; and elementary demonstration of the formula of La Place, 
by M. Lippmann, together with the usual amount of matter ab- 
stracted from other serials. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, Jan. 6 . — On the Expansion of Sea-water ,by 
Heat. By T. E. Thorpe, Ph.D., and A. W. Rucker, M.A. 
(Fellow of Brasenose College, Oxford), Professors of Chemistry 
and Physics in the Yorkshire College of Science. 

The extensive contributions which have recently been made to 
the physical history of the ocean have shown the desirability of 
exact knowledge of the relations of sea- water to heat. The 
authors have accordingly made observations in order to deter- 
mine the law ot the thermal expansion of sea- water. 

The only attempt hitherto made to solve this problem which 
can lay any real claim to consideration is due to the late Prof. 
Hubbard, of the United States National Observatory. The 
results of his investigation are contained in Maury’s “Sailing 
Directions,” 1S58, vol. i. p. 237. 

Muncke, nearly fifty years ago, determined the expansion of 
an artificial sea- water at various temperatures between 0° and 
100° C. ; but our confidence in the results as applicable to natural 
sea-water is affected by the circumstance that the solution was 
prepared from data furnished by the imperfect analyses of Vogel 
and Bouillon La-Grange. 

The observations of Despretz were confined to temperatures 
below 13° *27, as the main object of his inquiry was the deter- 
mination of the point of maximum density of sea- water. The 
subsequent investigations of Neumann and Rossetti were equally 
limited, as they were undertaken with the same view. 

The water used in the authors’ observations was collected from 
the Atlantic, in lat. 50° 48' N. and long. 31° 14’ W. ; and its 
specific gravity at 0° C., compared with distilled water at the 
same temperature, was found by the bottle to be i ■02867. 

The method of experiment was precisely the same as that 
already employed by one of the authors in determining the ex- 
pansion of the liquid chlorides of phosphorus. It was essentially 
that already used by Kopp and Pierre; i.e. the expansion was 
observed in thermometer-shaped vessels (so-called dilatometers), 
graduated and accurately calibrated. 

Three of .these instruments and two sets of thermometers were 
employed. The latter were made by CaseUa ; the length of a 
degree in different instruments varied between 9 and 13 millims. ; 
they had been compared (the one set directly, the other indi- 
rectly) with Kew standards. 

Three perfectly independent sets of observations were made 
with the water in the state in which it was collected ; but as 
Mr. Buchanan, of H.M.S. ChdUenger, has found that the specific 
gravities of different sea-waters lie between the extreme values 
I *0278 and I ‘0240, and since, in order to be of value in the in 
vestigation of the physical condition of the ocean, the observa- 
tions on their value and the formulas of reduction ought to** be 
correct to the fourth decimal place, quantities of the sea-^iea:., 
were diluted wuth distilled water, so as to have of 

approximately the specific gravities of 1*020 and jxxkJ; ' aiSd % 
third quantity was concentrated by evaporation until 
gravity was increased to i '033 ; two series of obser- 

vations were made on the expansion 

Empirical formulse were calculate' results of 



238 


NATURE 


\ yafi . 20, 1876 


each, series of observations ; and in the original paper toll 
details of the ohservations are given, together with tables, show- 
ing the agreement between the calculated and observ^ results, 
and also (after the necessary corrections and reductions have 
been made) between the volumes calculated from the formulae 
from different series of observations in the same solutions. 

Finally, a general formula of the form 
S' = 

was found, giving the relation between the volume ("v), tempe- 
rature (if), and specific gravity at o'" C. (r) of any solution of the 
same composition of sea-water the specific gravity of which at 
o^^C. lies between 1*020 and 1*033, the volume at the same 
temperature being taken as unity ; in which expression 

= I + *00008097# -1- *0000049036#® - '000000012289#^, * 

J(#) = - 10-^ (*5509# -'020198#® — *00033276#®), 
and 

11*95 1-02). , ^ , 

In the original paper it is shown that if <r be the specific 
gravity at any temperature # and of a solution the specific gravity 

of which at 0° C. is s,h^ may without sensible error be as- 
a s 

sumed to be constant ; whence, by means of the above formula, 
the authors are able to give in a table all the data necessary for 
calculating the specific gravity of sea-water of any degree of 
salinity at any temperature between 0° and 36°. 

The authors conclude by discussing the discrepancies which 
occur between their results and those of Prof- Hubbard ; and 
they point out various circumstances in the methods employed in 
TngVTng and reducing the latter observations which appear to 
them to explain iu a great measure the divergences which 
exist 

On the Action of light on Tellurium and Selenium. By Prof. 
W. G. Adams, F.R.S- 

A small bar of tellurium, an inch long, whose resistance was 
half an ohm, forming part of one of the resistances in a Wheat- 
stone^s Bridge, was exposed to the light of a paraffin lamp at a 
6fetance of half a metre from it. At first, on exposure, the heat 
from the lamp increased the resistance of the tellurium. 

When a rectangular vessel of water was placed between the 
lamp and the tellurium there was found, on exposing as before, 
to be no perceptible change in the resistance. On removing the 
rectangular vessel and putting a cylindrical beaker of water in its 
place, so as to focus the light on the tellurium, the resistance of 
the tellurium was found to be diminished. 

When it had been kept in the dark for several days the tel- 
lurium was much more sensitive to light When exposed to the 
paraffin lamp the resistance of the tellurium was now found to be 
as much diminished without using the beaker of water as it had 
previously been when the beaker was used. On introducing the 
beaker of water between the tellurium and the lamp, the resist- 
ance of the tellurium was still further diminished, the change 
produced in the resistance by the exposure being ^^th part of 
the whole. 

When the selenium bar was exposed to the same lamp at the 
distance of i metre, the change in the reastance was ^th of the 
whole. 

On exposing the selenium to a constant source of l^ht at 
different distances, the change in the resistance of the selenium 
is inversely as ike distance^ i.c'., directly as the square root of the 
illuminating power. 

The following results were obtained with one candle and an 
aigand lamp, whose illuminating power is equal to sixteen 
candles : — 

At i metre. At f metre. At i metre. At 3 metres. 
With axgand lamp — ... 170 ... 83 ... 39 

With I candle ... — ... 41 ... 18 ... 8 

With I candle ... 82 ... 39 ... 18 ... 8 

These and other similar experiments clearly show that the 
change in the resistance of the selenium is directly as ike square 
root of the illuminating power. 

Mathematical! Society, Jan. 13. — Lord Rayleigh, F.R.S., 
vice-president, in the chair. — Major J. R. Campbell, Mr. R, F. 
Scott, and Prof. H. W. Lloyd Tanner were admitted into the 
Society. — The following communications were made : — Mr. 
J. W, L. Glaisher, F.R.S., on an elliptic-function identity. — 
Prof. H. \V. Lloyd Tanner on the solution of partial differential 
equations of the second order with any number of variables 
when there is a complete first int^^ral. — Prof. Clifford, F.R.S., 
free motion of a rigid system in an «-fold homoloid; 


expression of the velocities by Abelian functions. — The fol- 
lowing abstract of Prof. Clifford’s paper will give some idea 
of the mode of treatment employed : — Equations correspond- 
ing to Elder’s are obtained for the \n{}i — i) .rotations ; 
these are “ ^AiAi where the A. are expressed in 

terms of the « constants a, namely, - aj^) “ ; it 

is understood that p^^^ = - It is then shown that similar 
equations are satisfied by quotients of 0-functions of « — 2 argu- 
ments, one argument being ai -h €. The solution of the problem 
for the rotational velocities in n variables carries with it the 
determination of the position in the case of « — r variables ; the 
co-ordinates of the principal points are thus expressed in terms 
of the combinations of fl-functions which Rosenhain used for the 
inversion of integrals of the third class. — Lord Rayleigh, F.R.S., 
on the approrimate solution of certain potential problems. 

Royal Astronomical Society, Jan, 14. — Prof. Adams, 
president, in the chair. — A paper by the Astronomer Royal was 
read on the present state of his calculations for his new lunar 
theory. — Capt Orde Browne read a paper on the times of the 
phenomena of the Transit of Venus. He compared the times 
given by the observers at the different Egyptian stations, and 
^owed that the observations might be divided into three classes, 
in the first of which it seemed probable that the observers had 
noted as the time of internal contact the moment at which a 
shadowy ligament was first formed between the limbs of the 
planet and the sun. In the second class it appeared that the 
observers had noted as the time of internal contact the moment 
; at which a black ligament, as dark or nearly as dark as the 
: planet’s disc, was first seen between the limbs of the planet and 
i the sun ; observers of the third class had waited for what he 
termed geometrical contact, or the moment when the discs 
of the , planet and the sun appeared to have a common 
tangent Mr. Burton said that the chief difficulty which he had 
experienced in noting the exact moment of internal contact at 
ingress arose from the bright line which was seen surrounding 
the dark limb of the planet before it entered upon the sun’s 
disc, this prevented hmi from determining the moment when 
the solar cusps actually met around the disc of the planet — 
Mr. Christie described a new form of solar eye-piece which he 
had devised. It consisted of a series of glass prisms placed 
between the eye-piece and the eye of the observer in such a 
manner that the light was reflected nearly at the polarising 
angle, and when the prisms were turned round relatively to one 
another, the intensity of the ray entering the eye could be ad- 
justed with great nicety. The chief advantages of this plan 
were that by placing the prisms between the eye-piece and the 
eye the reflecting surfaces could be kept small and the eye-piece 
could be used as a photometer for comparing the intensity of 
veiy bright lights, as it was evident that the intensity of the re- 
flected and emergent rays could be easily calculated directly the 
positions of the prisms were known. 

Geological Society, Jan. 5. — Mr. John Evans, F.R.S., 
president, in the chair. — ^John Iven worthy Blakey, Frederick 
Hovenden, and Thomas Lovell, M. Inst. C.E., were elected 
Fellows of the Society. — The following communications were 
read : — Historical and personal evidences of subsidence beneath 
the sea, mainly if not entirely in the fourteenth and fifteenth 
centuries, of several tracts of land which formerly constituted 
parts of the Isle of Jersey, by Mr, R. A. Peacock, C.E. — In this 
paper the author brings forward a great number of details, derived 
m part from personal observations and in part from ancient 
documents, to prove that a considerable submergence of land has 
taken place round the island of Jersey withm comparatively 
recent times. He referred principally to the existence of a sub- 
merged forest in the Bay of St. Ouen, evidenced by the existence 
of stumps of trees in the sea-bottom there, and by the traditional 
fact that up to quite a late period fees were paid for privileges 
connected with the forest of St. Ouen, although the forest itself 
had long previously disappeared beneath the sea. From the 
evidence it would appear that the submergence took place at the 
end of the fourteenth or the beginning of the fifteenth century. The 
author also noticed the occurrence of peat and submarine trees in 
the little bay of Greve de Lecq on the north side of Jersey, and 
especially referred to the evidence afforded by the Ecrehous rocks 
and Maitre Isle, there having been in the latter a priory or chapel, 
supported by rents derived from the parish of Ecrehous, which is 
now represented only by a small islet, with the ruins of an eccle- 
siastical building upon it, and a range of rocks protruding but 
little above the sea. — The physical conditions under which the 
Upper Silurian and succeeding Palwozoic Rocks were probably 
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deposited over the Northern Hemisphere, by Mr. Henry Hicks. Anthropological Institute, Jan. ir. — Mr. 'A. W. Franks, 
In this paper the author, after pointing out the lines of depres- F.R.S., vice-president, in the chair. — Messrs. H. A. Husband, 
sion explained in his former paper to the Society, now further E. Croggan, J. B. Lyons, and W. R. Cornish were elected mem- 
elaborated the views then propounded by him by carrying his bers. — Mr. W. S. W. Vaux, F.R.S., read a paper on the Maori 
examination into the higher Palaeozoic series and into more exten- race of New Zealand. There were three sources from which 
sive areas. Beginning at the top of the Lower Silurian, where some information as to the origin of the Maoris might be gained, 
he first recognises any evidence of a break in the Palaeozoic rocks, Firstly, from traditions, among which a ver}^ general and remark- 
he proceeded to show that this break was restricted to very able uniformity prevails, pointing to the conclusion that the an- 
limited areas, and almost entirely confined to the parts which had cestors of the Maoris came from the north and north-east in 
been first submerged, and where the greatest thickness of sedi- small numbers and a few at a time, the names of some of the 
ment had accumulated on both sides of the Atlantic, and hence canoes in which they anrived having been preser\^ed. The author 
where the pre-Cambrian crust had become thinnest. On the thought that the evidence in favour of those traditions was coii- 
^European side this break occurred where volcanic action had elusive. Secondly, from their ethnology and customs. With 
taken place, and has doubtless to be attributed to the combined regard toThe former, appearances were at first sight in favour of 
action of upheaval of portions of the crust and the heaping up of a mixed origin, the diversities in physiognomy’- and colour being 
volcanic material, the latter in some cases forming volcanic islets considerable ; but to that view the author thought the linguistic 
of considerable extent. He strongly objected to look upon these evidence furnished an unanswerable objection. As to the cus- 
breaks, even in the British area, where they are most marked, as toms of the Maoris, they did not differ much from those found 
evidence of a want of continuity over other and far greater areas ; in other groups of Polynesian Islands, indicating a former inti- 
or to admit that even where there was conformity in the rocks at mate connection between them all. Thirdly, from language. The 
this point, “ great intervals of time are indicated, unrepresented general conclusion of the author from that argument was that 
by stratified formations.’* The conformity found in extensive and there was one Polynesian lai^uage which had been broken up 
widely separated areas is proof also that a gradual contraction into many dialects, the Maori being one. That opened out the 
took place of an enormous portion of the crust in the northern larger question as to who the Polynesians were, and it was in 
hemisphere in Palaeozoic times ; and the breaks at the close of that direction that inquirers must search for the origin of the 
the Lower Silurian and in the Devonian are not indications of an Maoris. Evidence finally pointed to Asia for the solution of the 
arrest in the general subsidence. After indicating the changes problem. — Dr. Hector, F.R.S., exhibited and described at 
which must have taken place in the climate from this gradual length the collection of stone and other implements he had 
spreading of the water and the evidence to be derived from the recently brought from New Zealand, and vrent minutely into the 
consideration of the deposits and the faunas, the author drew the circumstances of their discovery, their varieties, and uses. He 
following general conclusions : — i. That the condition of the also entered into a discussion on the traditions of the ^Maoris, 
northern hemisphere at the beginning of Palaeozoic time was that their population in the two islands, their manners and customs, 
of immense continents in the higher latitudes, traversed by moun- their language and physique, drew a comparison between them 
tainous ranges of great height, but with a general inclination of and the Moriories, and treated of many other topics relating to 
the surface, on the one side (European) to the south-west and the past history and present condition of the people, 
south, and on the other side (American) to the south-east and Physical Society, Jan. 15.— Prof. Gladstone, F.R.S., pre- 
soum.^ 2. That these continents were probably covered, at least sident, in the chair. — The following candidates were elected mem- 
in their higher parts, with ice and snow ; and that much loose i^ers of the society Sir David Lionel Salomons, Bart., Arthur 
material had consequently accumulated over the plains and r. Granville, and Capt. Abney, R.E.— Prof. ^Voodwal■d, of the 
deeper pans, ^ ready to be denuded off as each part became sub- Midland Institute, Birmingham, exhibited and described a novel 
merged. This would account for the enorrnous thicloiess of con- form of apparatus for showing either the longitudinal motion of 
Isomerates, with boulders, grits, and sandstones, found m the sound- waves or the transverse vibrations of those of light. It consists 
early Cambrian rocks, and also to a certain extent for their bar- essentially of a series of balls suspended in a horizontal line by 
reiiness in organic remains. 3. That the depression over the strings. These balls rest against a series of transverse equidistant 
European and Amencan areas was general from at least the lati- partitions in a wedge-shaped horizontal trough, wliich can be 
.tude of 30 northwards ; that the parts bordermg the Atlantic raised and depressed paraUel to itself. If, while a ball is placed 
were the first to become submerged ; the lower latitudes, also, against each partition, the frame be drawn aside in the plane in 
before the higher. 4. That the depression could not have been ^^ch the balls hang, and then slowly depressed horizontally, 
less altogether, for the whole of the Paleozoic, than 50,000 feet ; the balls will be successively liberated, the order in which this 
and that conformable sediments to that extent are found over takes place being regulated by the heights of the partitions. As 
those parts of the areas first submerged, and which remained these gradually increase from one end to the other, the appear- 
undisturbed. That volcanic action was chiefly confined to parts ^nce presented is that of a series of condensations and raiefac- 
of the regions which became first submerged ; that the imme- tions, as in the ordinary acoustic wave. If the frame be drawn 
diate cause of these outbursts was the weakness of the pre- parallel to itself prior to depressing it, the balls will rest 

Cambrian crust at those parts, from the great depression that had against one side of the trough and can be liberated in succession, 
taken place, it being too thin there to resist the pressure from causing them to oscillate in planes parallel to tliemselves. By 
within, and to bear the weight of the superincumbent mass of this means a vibration of the particles is set up resembling that of 
soft sediment. 5. That the seat of volcanic action at this time polarised light.— Prof. Guthrie suggested that Mr. Woodward 
was at a depth of probably not less than twenty-five miles, as should devise a s imil ar apparatus for exhibiting stationary 
sediments which were depressed to a depth of from nine to waves. — Prof, Woodward said he would remember thefsuggestion, 
ten miles do not indicate that they had been subjected to the stated that he had endeavoured to adapt the apparatus to 

effect of any great amount of heat, and are free from metamor- circular and elliptic wave- motion, but experienced considerable 
phosis. 6. That the climate at the early part of Palaeozoic time difficulty. — Mr. Lockyer then made a communication on some 
was one of very considerable, if not extreme cold, and that it recent methods of spectroscopy. At the outset he men- 
hecame gradually milder after ea^ period of depression. That tioned that he brought these processes forward in the hope that 
towards the close of the Palaeozoic, in consequence of the eleva- others present might be induced to take up some branch of the 
tion of ve^ large areas, and to a great height, the climate be- work. The first subject of which he treated was the photograph- 
came again more rigorous in character. 7 - That the various jng of the solar and metallic spectra. Mr, Rutherford, of New 
changes which took place^ over the northern latitudes during York, who has produced some of the finest photographs of 
Laurentian and Palaeozoic times allowed marine and land life to spectra extant, has shown that to obtain clear photographs the 
develop and progress in those areas at interrupted periods only ; smallest possible portion of the surface of the prism should be 
consequently most of the progressive changes in the life had to employed. An excellent method for ensuring this is to bring 
take place in more equatorial areas, where the sea-bottom was the light on the slit by means of a common opera-glass (as 
less disturbed, and where the temperature was more equable, as possible), which should reduce the beam of parallel ra7^,2|iQ|" 
Any imperfection, therefore, in the Palseontological record dent on the prism to not more than a quarter of an iacHTii 
belonging to these early times should be attributed to these and diameter. Mr. Lockyer exhibited the four-prism 
like circumstances ; for wherever an approach to a complete employed by himself, to which a camera about fotir feet long is 
record of any part of the chain is preserved to us, the evidence adapted. By this apparatus a large series of coj3b:i)arisons has 
points unmistakably to an order of development, through a pro- been obtained between the sun and employed 

cess of evolution from lower to higher grades of life. being provided with five sHdes^^ so' '^jpectra can be 
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accurately arranged side by side. It is advisable always to 
observe the image of the electric arc when comparing the spec- ' 
tra of metals with that of the sun, rather than direct light. It is 
also found very advantageous to place the poles of the lamp 
at right angles to the slit, as by this means the long and short 
lines in the spectra are more sharply defined than when ob- 
served in the ordinary manner. In the photograph com- 
paring the spectra of aluminium and calcium it is noticeable that 
certain lines are common to the two, but those which are thick in 
the aluminium spectrum are thin in that of calcium, and vice 
versd. This depends on the quantities of impurity present. It 
has thus been shown that there are no proper coincident lines in 
the spectra of any two simple substances, and that there is no 
substance spectroscopically pure. The relation between the 
lengths of the lines and the amounts of metals employed to pro- 
duce the spectrum convinced Ivir. Lockyer that it would be pos- 
sible to employ the spectroscope for quantitative analysis. The 
earlier experiments in this direction were then referred to, as well 
as those on which Mr. Lockyer has recently been engaged in con- 
junction with Mr. W. Chandler Roberts, of the Royal Mint, with 
a view to ascertain how far it is possible to detect small diflfer- 
ences of composition in gold-copper alloys such as that used for 
the coinage. The method employed was then described. It con- 
sists in measuring, by means of a micrometer in the eye-piece of 
a four-prism spectroscope, the relative lengths of certain gold and 
copper lines when the image of an induction coil spark passing 
from the alloy under examination is focussed on the slit. Al- 
though the results obtained have not been uniformly comparable, 
and therefore reliable, it is nevertheless certain that a difference of 
composition as minute as the la& g- af h part is recognisable by this 
means. Another method of spectroscopic research which Mr. 
Lockyer next described was the study of the absorption spectra of 
metels when they are not subjected to so violent an action as that 
of the electric arc. Observations of this nature have been made 
at low temperatures by Roscoe and Schuster, and by Mr. Lockyer, 
and at the highest temperatures produced by the oxyhydrogen 
blow-Dipe by tke latter in conjunction with Mr. Roberts. These 
exper^ents, which have been fully described in the Proceedings 
of the Royal Society, riiow that the absorption spectra of metals 
may be divided into five classes, which, for any particular metals, 
depend on the amount of heat applied. They suggest that 
in passing from the liquid to the most perfect gaseous state, 
vapours are composed of molecules of different orders of com- 
plexity ; and that this complexiiy is diminished by the dis- 
sociating action of heat, each molecular simplification being 
marked by a distinctive spectrum. — The President inquired 
whether the iridium line to which Mr. Lockyer had referred, and 
by means of which the metal w'as originally discovered, Jwas 
absolutely identical with a hydrogen line. — Prof. McLeod 
asked if Mr. Lockyer had found that the incandescence of the 
air made any difference in the character of the spectra, and drew 
attention to the advant^e of a small lens placed in front of the 
slit — Mr. Woodward inquired whether any mechanical means 
were adopted for ensuring that the lamp gave a constant 
light while in the horiaontai position. — Dr. Guthrie referred 
to the ^ectrum observed when light traverses the vapours 
resulting from the action of copper on nitric acid. He wished 
to know whether the number of bands observed stands in 
any relation to the number of possible oxides of nitrogen 
at a given temperature ; or must one oxide of nitrogen be con- 
sidered as being capable at that temperature of giving bright 
and dark bands according to the way in which the light acts on 
it ? — Mr. Lockyer, in reply to the president’s question, said that, 

, ^ far, no difference has been observed between the refrangibility 
hydrogen line and that of iridium. He is anxious to ascer- 
tam whether any occluded hydrogen exists in the metal. Little 
or nothing is known as to the subject referred to in Dr. Guthrie’s 
q^tion. The use of the electric lamp eliminates] all difficulty 
with reference to air lines, as its atom-shaking ” power is not 
sufficient to break up to the line stage the molecules of nitrogen 
and oxygen. It was found necessary 10 make the adjustments re- 
ferred to by Mr. Woodward entirely by hand. 

Victoria (Philosophical) Institute, Jan. 17. — On the Sci- 
entific Condusions and Theological Inferences, in a recent work 
entitled “The Unseen Universe,” was read by the Rev. Pre- 
bendary Irons, D.D., the Bampton Lecturer for 1S70. 

Paris 

Sciences, Jan. 10, — Vice-Admiral Paris in the 
' following papers were read : — ^Experimental critique 


on the formation of saccharine matter in animals, by M. Cl. 
Bernard ; diiiaperfu of his researches on the subject. — Researches 
on aldehyde, by M. Berthelot. He measures the heat liberated 
in transformation of aldehyde into acetic acid, and into oxalic 
acid, the heat of vaporisation, <S:c. — Union of carburets of 
hydrogen with hydracids and halogenic substances, by M. Ber- 
thelot. — Micrometric measurements taken during the transit of 
Venus, by M. Mouchez. — On the causes of failure tin searching 
for minimal quantities of iodine, by M. Chatin.— New considera- 
tions on the regulation of slide valves, by M. Ledieu. — M. 
Mouchez presented some new maps of the ;coast of Africa. — 
Report on the project of a physical observatory on the top of 
the Pic du Midi de Bigorre, submitted to the Academy by 
General de Nansouty, in name of the Societe Ramond. This 
peak (in the Pyrenees) is 2,877 metres in height, and only 527 
short of the highest. It is somewhat isolated, and receives the 
direct shock of the great Atlantic air-currents ; and it is easily 
accessible. A small hotel on the Col de Sencours (511 m. lower) 
has been provisionally used for observations since 1873, but amid 
great difficulty, from avalanches, &c. — Report on a memoh* en- 
titled “ Probleme inverse des brachistochrones,” by M. Hatonde 
la Goupilliere. — Influence of tempering on magnetisation, by M, 
Gaugain. The bars hardened most are those which take the 
greatest magnetism, when one uses the most powerful means of 
magnetisation ; but annealed bars are magnetised most power- 
fully where less energetic means are employed. — On the recent 
falling in on Bourbon Island, by M, Velain. The disaster was 
due to disaggregation of certain volcanic rocks under atmospheric 
agencies.— -Gn a subterranean commotion in the centre of the 
isle of Reunion ; disappearance of a hamlet of sixty-two persons, 
by M. Vinson. — On a pocket telemeter with double reflection, 
by M. Gaumet. — On the winter egg of Phylloxera, by M. Boiteau. 
— M. Carvalho presented a model of an ozonogenic apparatus, for 
rendering apartments wholesome in hot and unhealthy climates. 
It is a kmd of condenser of the electric effluve, M. Thenard gave 
a warning on the poisonous action of ozone. — Generalisation of the 
theory of an osculating radius of a surface, by M. Lipschitz.— Note 
on a particular class of left decagons, inscriptible by an ellipsoid, 
by M. Serret. — Note on the application of recurrent series to 
investigation of the law of distribution of primary numbers, by 
M. Lucas. — On the spectrum of gallium, by M. Lecoq de Bois- 
. baudran. With chloride of gallium he gets two narrow lines, 
a 417*0 and J 5 ^3*1. — On the decrease of sugar in beets during 
the second period of their v^etation, by M. Cosenwinder. — On 
tlie installation of the Meteorological Observatory of the Puy de 
Dome, by kl. Alluard. Observations (every three hours) were 
commenced on Dec. 20, 1875. A station on the plain, at Cler- 
mont, 9 kil. distant, and 1,100 m. under the summit, is supplied 
with the same instruments, and the two stations are connected 
telegraphically. — On the periodic movements of leaves in Adzes 
nordmanniana^ by Ikl. Chatia. 
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GEORGE POULETT SCROPE, F,R.S. 

Y et another of the old lights of Geology gone from 
us ! — one that shone out brightly more than half a 
century ago, and has kept its place and done its work 
even up to the last. At the ripe age of almost fourscore 
years, and with his faculties and sympathies still fresh and 
active, Mr. Scrope has passed away. Living his last 
years in the quiet retirement of his pretty country-house, 
he may be said to have taken some time ago his farewell 
of the scenes of his early scientific friendships. But that 
he kept up his interest in all his old pursuits was shown 
by his occasional letters on geological matters, which 
continued to appear until only a few weeks ago. The 
friends with whom he corresponded and who saw him 
from time to time in his retreat will not soon forget the 
eagerness with which he listened to every new fact in his 
favourite studies, and the friendly and large-hearted libe- 
rality with which he stimulated and assisted younger 
labourers in his own domain. 

As far back as the winter of 1817-18 Mr. Scrope^s 
attention was drawn to geological pursuits by the acci- 
dent of his residence at that time in Italy when Vesuvius 
was in a state of constant eruption. Having leisure to 
indulge his taste, he gave himself up to the task of watch- 
ing the progress of the Neapolitan volcano. He was led 
to extend his observations to the relics of older volcanic 
vents in the same neighbourhood, and in the following 
year spent some time among the Lipari Islands and in 
Sicily. Having now learnt a great deal both of existing and 
extinct volcanoes, he explored the old volcanic tracts lying 
to the north of Naples and west of the Appennines, and re- 
turned to England with a far larger experience of volcanic 
phenomena than any of his contemporaries possessed. 

In this way he came to recognise how important a part 
has been taken by volcanic action in the past, as well as 
in the present, history of the earth. He was therefore 
naturally surprised to find views of a totally opposite kind 
not only in vogue, but advocated with a force and per- 
sistence which refused to consider volcanoes as anything 
more than modern and abnormal interferences with the 
settled order of nature, and as of no more real significance 
than subterranean coal-seams somehow set on fire. These 
dogmas of the Wernerian school had gained such an 
ascendency that many staunch adherents of that school — 
men like G. B. Greenough, the founder of the Geological 
Society — seemed to regard volcanoes with a kind of 
personal dislike, and violently opposed any attempt to 
elevate them into important geological agents. Mr. 
Scrope, on his return to England, spent some time at 
Cambridge ; and finding his views supported and encou- 
raged there, among others by Sedgwick, he determined to 
give himself up to the study of a district of extinct vol- 
canoes, where the phenomena to be observed bore close 
relation to those of the basalts and similar rocks of 
Britain and Germany, and where, nevertheless, manifest 
relics of true volcanic cones and craters existed. He 
selected for this purpose the marvellously interesting tract 
of Auvergne in Central France, and established himself 
there in the summer of 1831.5 A campaign of six months 
VoL. xni.— NOr 326 


made him thoroughly familiar with the volcanrc geology 
of that region, and enabled him to bring home such a 
series of pictorial sketches and diagrams as could not, he 
felt, but carry conviction home to even the sturdiest 
Wernerian, that the basalt plateaux of Auvergne, instead 
of being portions of the universal precipitate of a primeval 
ocean, were in truth only fragments of lava-flows erupted 
at different times and at different levels in the gradual 
erosion of the valleys. He prepared a narrative of his 
researches, and an atlas of most admirable views and 
sections. But expensive geological works had not yet 
readily found either publishers or purchasers. He had, 
therefore, to keep his manuscript beside him for several 
years. 

Meanwhile, however, 'the eagerness of his] volcanic 
quest had by no means abated. Passing from his labours 
in France once more into Italy, his enthusiasm for vol- 
canoes blazed out with renewed ardour in the autumn of 

1822, when he had the good fortune to be an eye-witness 
of the great eruption of Vesuvius, which took place in the 
October of that year. His views of the general principles 
of volcanic geology had gradually broadened under the 
influence of the ample experience which he had now 
gained. He felt himself not only at liberty, but even 
called upon to put these views clearly before the world as 
a contribution to sound knowledge and a step towards the 
demolition of the pernicious errors still prevalent on the 
subject. Accordingly, after his return to this country in 

1823, he prepared, and in 1825 published, a small volume, 

“ Considerations on Volcanoes.’^ It shared the fate of 
most books which are far in advance of their time ; that 
is, it was regarded as crude, extravagant, and theoretical, 
and gradually suffered to pass out of mind. And yet, 
turning back to that early volume, and contrasting its 
earnest and observant pages with other writings of the 
same date on similar subjects, it is impossible not to 
admire the keen powers of observation and the happy 
faculty of generalisation which its author manifests. 
Even though some of the speculations are confessedly 
immature, others have stood well the test of time, and form 
now part of the familiar knowledge of every geologist. 
Above all, it must never be forgotten that in this volume, 
published before Lyell hadwrittenoneof his works, the broad 
principle is laid down that the method of explaining the 
past geological history of the earth by reference to supposed 
violent and extraordinary catastrophes or general revolu- 
tions stops all true inquiry, and effectually bars the advance 
of science by involving it in obscurity and confusion. Mi\ 
Scrope boldly maintained that instead of such vague 
guesses as .to the possible causes and nature of the 
ancient changes of the earth, the only legitimate path 
of geological inquiry^' lay in “examining the laws of 
nature which are actually in force/' and that until existing 
operations, with all possible variations and every con- 
ceivable allowance of time, have been proved to be « 

inadequate to explain the past, “ it would be the 
absurdity to have recourse to any gratuitous 

ampled hypothesis.” How truly does this passst^ , Repress 
the philosophical stand-point of modem ; and 

yet how rash and “ theoretical” it appeared 

to the first readers of the “ Considea^^^^;^' Volcanoes.' 
Mr. Scrope used not unnatm^'^^^ that his earlier 
writings had not influence in giving 

' ■ ' ^ o 
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tone to the “ Principles” of his friend and fellow-labourer 
Lyell. 

Two years after the Considerations ” appeared, Mr. 
Scrope published his great monograph on the volcanic 
districts of Central France— a work which placed him in 
a high rank as an accurate and philosophical observer, 
and one which did more, perhaps, than any other of its 
day, to destroy the Wernerian prejudice against volcanoes, 
and to establish the true volcanic origin of basalt rocks 
of every age. In another respect it marked an epoch in 
geological literature, inasmuch as it brought forward clear 
and detailed proofs of the gradual excavation of valleys 
by the action of the rivers still flowing in them— a doc- 
trine taught indeed by Hutton, but for which there were 
still needed those very proofs which Mr. Scrope^s memoir 
so admirably supplied. 

After this early promise of an active and brilliant scien- 
tific career, Mr. Scrope's energies passed over into another 
and wholly different mode of life. He entered Parlia- 
ment, and continued an active member for some thirty- 
four years. So thoroughly did he give himself up to | 
political questions, that for fully a quarter of a century he 
seems to have retired from science altogether. About 
twenty years ago (1856), finding that the old notion of 
Hum^ldt and Von Buch about volcanic craters being 
merely big tumours or blisters pushed out by the expan- 
sion of the subterranean vapours, was still sufficiently in 
vogue to call forth an active opposition from Lyell, Mr. 
Scrope, who had long before exposed the untenability of 
this dogma, returned to his first love, and produced a 
paper upon Craters and the Nature and liquidity of 
Lavas,** Other papers of a similar kind followed. In 
1858 he brought out a second and revised edition of his 
memoir on the Auvergne volcanic region, and in 1862 he 
published a second — much altered and improved — edition 
of his general work on volcanoes. Since then he has 
communicated . from time to time numerous brief letters 
and notices on his favourite subjects, showing how fully 
he retained his firm grasp of all that related to volcanic 
geology, and how young and fresh he could keep his 
powers. 

This brief notice of his labours may fitly end with a 
tribute to that courtesy and kindliness which ever marked 
his relations with other men. A more leal-hearted friend 
could not be. How gladly would he say a kind word 
when a kind word would be of service ! How ready, too, 
to help with more than ^vords ! 

The founders of English geology have been truly a 
■noble band — ^generous, helpful, and enthusiastic ; but few of 
them will be more sincerely mourned than George Poulett 
Scrope. A. G. 


SOMERSET HOUSE AND THE PUBLIC 
ANALYSTS 

E ver since the proposal was first made that disputed 
cases under the Sale of Food and Drugs Act should 
be referred to the analysts of the Board of Inland Revenue 
as adjudicators, there has been a strong feeling in the 
minds of most persons competent to form an opinion on 
the subject, that should such a course be ultimately 
^ 'adopted, the probable results would be great dissatisfac- 
all sides. It was foreseen that the gentlemen 


most meritoriously engaged at' Somerset House in testing 
the strength of alcoholic liquors, in examining the genuine- 
ness or otherwise of tobacco, tea, and excisable articles 
generally, and such like pursuits, would have great cause 
for complaint if work out of their ordinary department 
were thrust upon them, in the performance of whicbj 
even if no discredit should accrue to them by mistakes 
almost unavoidable in inexperienced hands, a consider- 
able amount of professional odium would be probably 
incurred. It was clearly evident that the Public Analysts 
would be imjustly dealt with by the establishment of a 
system whereby the reports of men, frequently well known 
in the scientific world, and of great skill and experience 
in the special work requisite, would be liable to be super- 
seded by those furnished by Government employes of far 
less professional and scientific standing, and specially 
qualified to a much lower extent. Finally, it was an- 
ticipated that a considerable injury to the public at 
large would be imminent, from the high probability that 
such an arrangement would lead to results not at all in 
harmony with the object of the Act. The checks on adul- 
teration, it was feared, would be greatly diminished, partly 
through the bringing into more or less discredit the 
analysts appointed under the Act, and thus rendering 
their existence a far less effectual moral deterrent ; and 
partly through the probable resignation of the higher 
class of analysts, and hence through the deprivation of 
the public of the special skill and experience acquired by 
these gentlemen. 

That^these dismal forebodings were not wholly ground- 
less is shown by a recent case in the Southwark Police 
Court, the first, it may be mentioned, in which the 
Inland Revenue analysts have been appealed to under 
the new Act, On the 14th of last month, a large 
cheesemonger in the Borough appeared to answer a 
summons charging him with selling as butter a sub- 
stance alleged to contain no butter, but to be a mixture 
of foreign fats not injurious to health. The proof of the 
purchase of the substance, and of the delivery of a sample 
to Dr, Muter, Public Analyst for the district, and the cer- 
tificate of Dr. Muter to the above effect, were then given. 
The defendant demurring to the certificate, the case was 
adjourned in order that the third portion of the sample 
might be forwarded to Somerset House for examination 
by the Inland Revenue officers. On the iSth inst. the 
case came on for further hearing, and a certificate from 
Mr. Bell, of the Inland Revenue, was put in, stating that 
in his opinion the substance in question was genuine 
butter. This certificate was objected to by the presiding 
magistrate (Mr. Partiidge) as being '^extremely vague 
and unsatisfactory," inasmuch as it did not indicate that 
any analysis at all had been made, but only a cursory 
inspection. Mr. Bell thereupon gave an explanation of 
his certificate, stating that he had found the sample to 
contain water, 9*83 ; salt, 370 ; casein, o'93 ; and fat, 
85*54 per cent j that the fat yielded over 88 per cent, of 
fatty acids, and possessed the same specific gravity as 
butter fat, whence he concluded that there was no evi- 
dence of adulteration. In answer to questions, however, 
Mr. Bell admitted that although he had previously exa- 
mined sundry specimens of genuine butter, and had seen 
some samples of ‘‘ Bosh," he had never tested any 
specimen of the various artificial butters sold under th^ 
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name of Butterine.” He also stated that his method of 
analysis was one unknown outside the Inland Revenue 
laboratory, and that the only test on which he placed 
much reliance was the specific gravity of the fatty matter, 
whilst he had been unable from the few experiments he 
had made to corroborate the statement of Messrs. Hehner 
and Angell, that genuine butter fat never yields more 
than about 86 per cent, of fatty acids on saponification. 

Although the case could not be reopened, the evidence 
of several Public Analysts who had examined the sample 
was taken, and in most respects distinctly shovred that the 
secret method of examination adopted by Mr. Bell was 
utterly unreliable. Dr. Dupre, F.R.S., Mr. Wigner, and 
Mr. de Konigh each found that the butter-fat contained 
close upon 94 per cent, of fatty acids, genuine butter not 
yielding more than 86, and ordinary fats giving about 95 
per cent. On microscopic examination a crystalline 
structure (evidence of fusion) was noticeable ; the melting 
point was 4° C. lower than genuine butter ; the matter 
mistaken by l\Ir. Bell for caseine was no such substance, 
but only fragments of woody tissue and similar vegetable i 
organised matter ; the physical structure of the substance 
was different from that of genuine butter, as it possessed 
on the tongue the peculiar granular feeling of “ butterine,’^ 
and also tasted like the latter. The same results were 
also arrived at by other analysts, six having examined 
the sample, and all agreeing with Dr. Muter that the sub- 
stance contained either no butter at all or very little. 

On the other hand, Mr. Harkness and Mr. Lewes 
(assistant to Jvlr. Bell) stated that they could see no 
crystals under the microscope, but admitted that woody 
fibre and other vegetable matter was present. 

Finally, the case w^as dismissed, the Vestry being 
ordered to pay the costs of the Somerset House analysis ; 
the magistrates, how'ever, consented to grant a case for 
appeal if the Vestry desired to adopt that course. 

Comment on the above would seem almost superfluous ; 
but the question naturally arises, of what use is it in 
Government taking up valuable time in passing Acts, and 
in counties, districts, and parishes going to the expense of 
appointing analysts in accordance with these Acts, if the 
operations of these gentlemen are to be rendered nugatory 
by being liable to be overthrown by appeal to an authority 
which, however competent in reference to its own parti- 
cular department, is nevertheless by its own showing 
scarcely possessed of sufficient experience, and is cer- 
tainly not of sufficient standing and position to be ad- 
missible as a final adjudicator on such matters ? The 
position of Public Analysts was surely bad enough 
w'ithout this indignity and injustice \ most of the offices 
are grossly underpaid ; the appointments are often in the 
hands of persons utterly incompetent to judge of the re- 
spective merits of candidates, and who not infrequently 
elect, not the applicant of highest scientific and profes- 
sional standing, but the one who sinks his self-respect 
lowest by canvassing and flattering the electors. As a 
consequence many of the best known chemists refuse to 
have anything to do with such appointments, and the 
public loses the chance of valuable services. Further, 
when mistakes and blunders are made by persons who 
never ought to have been elected at all, there is a gene- 
ral cry against “the incompetence of Public Analysts,'^ 
and discredit is brought on the whole class, worthy and 


unworthy alike. The inevitable results of insisting upon 
the analysts of Somerset House or any other set of 
men (unless specially trained and adapted for such a 
position) being made referees whose decisions shall over- 
ride the results of careful and conscientious chemists, 
will be that the best and most accurate work of the Public 
Analysts will be wasted, that they themselves will be 
brought into contempt, that many of the best of them 
will be forced to resign their appointments, and finally, 
that the Act will become to a great extent a dead letter. 


HARTLEY'S AIR AND ITS RELATION TO 
LIFE^^ 

Air and its Relation to Life. By Walter Noel Hartley, 
F.C.S., Demonstrator of Chemistry, and Lecturer on 
Chemistry in the Evening Class Department, King^s 
College, London. (London : Longmans, Green, and 
Co., 1875.) 

O F all the so-called improvements which have been 
effected from time to time in the means by which 
we make ourselves comfortable and render ourselves in- 
dependent of the limitations which nature would impose 
upon us — perhaps the introduction of gas was hailed and 
has been looked upon as among the greatest. It wants 
but little experience, however, of the manner in which 
people live in towns, to convince us that the reverse of 
this is the case, and that the pain and misery which it has 
been the means of inflicting must far outweigh its advan- 
tages. If anyone doubts this let him examine his sensa- 
tions in a morning, after having spent the previous 
evening in a close room blazing with gas, and compare 
them with what he feels after having spent the corre- 
sponding hours in the open air, or in a fresh room mode- 
rately lighted with oil or candles. There are but few people 
to whom such experience would not show that the effect 
of the gas was a feeling of lassitude and depression, if not 
a downright headache ; and if they were to repeat the 
experiment, who would not suffer a general loss of tone. 
Yet wherever gas is to be procured this is precisely the 
misery to which people subject themselves. In nine out 
of ten houses in the neighbourhood of towns, if one goes 
from the fresh air into a room in which the people are sitting 
on a winter evening, the first breath is enough to suffocate 
one, and yet the people within the room are entirely un- 
conscious ; they may be more or less restless and de- 
pressed, but as this is their normal state they do not 
recognise the cause. In this way, to say nothing of what 
takes place in theatres and places of amusement, the 
evils which gas is answerable for are incalculable, thougb 
if they could be estimated they must far outweigh the 
blessings which accrue from the abundance and cheapness 
of its light. 

The fact is that the money cost of the fuel forms only 
one part of the expense of light ; there is the consTO^^! 
tion of oxygen, and in this gas is very extrava|[^^j ^ 
that although we now obtain tenfold the ligjg our 
rooms which we had before the introduction of gas with- 
out any increase of expense in money, we to pay for , 
it by a tenfold vitiation of the air. or four gas 

flames consume as much mr as a fire, yet who 

would live in a room with a fire 0 % a pan of charcoal 
without a chimney. Yet if <^mmon thing to go into 
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a room in which three, four, or five gas flames have been 
burning for hours without either door or window having 
been open ; that the people who live in these rooms escape 
the evil effects is not to be supposed. The only thing is 
that they have not sense or courage enough to trace the 
effects to their cause. Rather than give up their warmth 
and light they wilfully close their eyes to what follows. 
When people inflict these miseries on their friends, 
whether consciously or not, they become a positive 
nuisance, and are fit subjects to be dealt with by the 
sahitary inspector. To have to dine with them is a 
punishment ; a headache is sure to follow, however ab- 
stemious one may be. 

Many of these people are doubtless innocent, but 
there are those who know the evil, yet who do not make 
any ' attempt to remove the cause. They have only to 
turn down the gas. But no ; they clamour for what they 
cannot get — good ventilation with the gas — and number- 
less are the quack remedies which one sees applied. But 
whether impossible or not, it is certain that at present 
there is no proved means which will supply sufficient air, 
free from draughts, to keep a room blazing with gas 
decently fresh. It may be that in time, when the clamour 
6f quacks has sufficiently subsided to allow the voice of 
reason to be beard, some method of constructing houses 
with chimneys for gas may be introduced which will 
allows of all the desired warmth and light, and at the same 
time ensure a sufficient supply of fresh air. But in the 
meantime, the obvious remedy is to forego some of the 
luxuries, to be content with moderate light and warmth, 
and to set off against the evils (mostly fancy), which arise 
from occasionally opening a window, the certain and dis- 
gusting effects of sitting in a closed room. 

The effect of gas is not the only evil to be remedied by 
improved ventilation. Modem science has brought to 
light things concerning the origin of disease of which our 
fathers never dreamed, and which must render people 
dissatisfied with the state in which they live. But to do 
this they must be known. Ignorance, if it is not the sole 
cause of the evils which people inflict on themselves, is 
at least their excuse. As a rule people have much more 
feith in what is told them with authority than in that 
which they themselves dimly perceive, and hence it does 
not follow that because the evidence of their noses has 
been disregarded that the voice of a prophet will not be 
listened to. Unfortunately, the subject of practical ven- 
tilation is one which by reason of its complexity has 
offered little attraction to scientific men, and conse- 
quently has been much neglected. It \va.s therefore with 
great pleasure that we received the w^ork before us. 
Written in ordinary language, and in a very clear style, 
this little book contains an account of all that has been 
done in the way of scientific research on the relation of 
air to life. It is written from a scientific point of view, 
but no pains have been spared to trace the possible appli- 
cations of the science and the practical lessons which 
may be learnt from it It is just the book for those who, 
without any particular chemical or physical training, have 
undertaken the control of sanitary matters. 

In the first two chapters the author gives a very in- 
feresting historical sketch of the discovery of the con- 
stittients of the atmosphere, in which the experiments 
which have led to the various discoveries are not only 


described, but illustrated by very perfect drawings, and 
thus the reader is conducted by easy steps to a very 
complete view of the subject, including the most recent 
discoveries. A very full account is given of the amounts 
(and the means of determining them) of ozone, carbonic 
acid, and the organic impurities in the air at different 
times and in different places. The degree of accuracy to 
which this class of research has been carried is very 
striking. Dr. Angus Smith has examined the air under 
almost all conceivable circumstances, and his methods 
will compare in delicacy with the sense of smell. Thus 
in place of our impressions, we have now definite chemical 
proof as to the degree of impurity in the air which pro- 
duces evil effects. 

Having given tables of the amounts of carbonic acid to 
be met with in closed places, the author proceeds : — 

Here it is easily seen that the air in the theatres is 
very bad ; but after the doors had been open for a short 
time between the acts it rapidly improved ; indeed, in 
Covent Garden, in the second case, near an open door, 
the people exclaimed, by force of contrast, bow delightful 
the fresh air was; nevertheless, this fresh contained 
14*8 parts of carbonic acid in 10,000, or from 2^ to three 
times as much as it should have had. Drury Lane was 
the first place experimented on ; and having entered at 
the commencement of the performance, the bad effect of 
the air as it became vitiated was only gradually expe- 
rienced, but it produced a listlessness and headache. 
All the audience around were evidently affected in the 
same manner, and appeared to be constantly sighing and 
gaping, or, in other words, gasping for breath.^' 

“ The bad effect of carbonic acid in the air alone, with- 
out taking into account organic matter, has been shown 
by Dr. Angus Smith, who ascertained that one part of 
the gas in 1,000 of air produced in fiiteen minutes an in- 
crease in tbe number of respirations from eighteen to 
nineteen per minute, which increase remained the same 
up to forty-five minutes ; the pulse was lowered in twenty- 
five minutes from seventy-three to seventy-one beats ; 
while at forty-five minutes it was seventy*two per minute. 
With 2J volumes of carbonic acid in 1,000 of air the pulse 
at first seventy, increased to seventy-three at the end of 
ten minutes, and at the end of half-an-hour was lowered 
to sLxty-nine, while the respirations increased from seven- 
teen to twenty- one per minute. With five volumes of 
carbonic acid the pulse at first seventy-six and the inspi- 
rations seventeen, at the end of forty minutes were repre- 
sented by the numbers seventy-one and twenty-four.” 

The results of this research, therefore, fully bear out 
the conclusions of experience as to the evils of <>ur pre- 
sent system of lighting our dwellings, and it isi to be 
hoped that, supported by this authority, people wjll no 
longer snub their noses and disregard their evidence^ 

The author then goes on to discuss the laws relating- to 
the motion of gases, and to detail what little is knowh as 
to the best means of getting the air into and out of bur 
rooms. He calls attention to the very striking result Kjf 
some experiments (Pettenkofer’s) as regards the quantity- 
of air which passes through the solid walls of a room ; 
and he finishes the chapter by pointing out how in our 
badly-constructed houses we are drawing poisonous air 
into them from the ground on which they are built, and 
the drains beneath them. 

The latter part of the book is devoted to setting forth 
the results of the researches of Dr. Angus Smith, Pas- 
teur, and others, on the power of the air to suspend and 
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transport living germs, and the many important lessons 
with which the subject is fraught. This subject has 
already been so much discussed in the columns of 
Nature, that is not necessary to enlarge upon its im- 
portance in this review. Suffice it to say, that a know- 
ledge of it is essential- to the comprehension of the full 
importance of having pure air within our houses. 

In conclusion, we strongly recommend the book, which, 
while it contains all the information to be obtained, sets 
forth nothing but what is based on sound principles, 
advocates no hypothesis, and in no way attempts to dis- 
guise the difficulties and imperfect state of our knowledge 
of the subject. OsBORNE Reynolds 


THE RECENT ORIGIN OF MAN 
The Recent Origin of Man, as illush'ated by Geology and 
the Mode 7 ‘n Science of Prehistoric Archcsology. By J. 
C. Southall. 8vo. Pp. 606. (Philadelphia ; J. B. 
Lippincott and Co. ; London : Triibner and Co., 1875.) 

T he work published under this title is a laborious 
compilation of heterogeneous materials derived 
from history, archeology, and geology, in which the 
writer attempts to prove “ that primeval man commenced 
his career six or eight thousand years ago in a civilised 
condition in the temperate regions of the East.” In it the 
irresponsible dicta of anonymous journalists, and the 
records of local societies in America, Britain, and France, 
unchecked by criticism, are taken to be of equal value 
with those facts which have run the gauntlet of the criti- 
cism of the civilised world, and not been found wanting. 
A work written in this manner must necessarily be a 
huge pile of wheat and chaff, in which the former can 
only be got at by a process of careful winnowing. In 
this particular case we fail to discover any wheat which 
has not been taken out of somebody else^s bam. . 

Mr. Southall tells us, in his preface, that he is the 
champion of the Bible against the speculations of 
“ Science,” and that as such he is very much hurt “ that 
many literary and scientific men should avoid mention of 
the Hebrew Scriptures.^ “ I do not recollect,” he writes, 
that ‘ The Antiquity of Man ' even recognises that the 
Book of Genesis is in existence ,* and yet every one is 
perfectly conscious that the author has it in mind and is 
writing at at it all the time.” This quotation illustrates 
the spirit of the book and the one-sidedness of the 
writer. Why should Sir Charles Lyell include Gene- 
sis among his geological evidences as to the anti- 
quity of man, and enter into the barren discussion which 
has been before the world for the last half century.^ 
Mr. Southall does not recognise the fact that even if he 
proves scientific men to be wrong he does not add to the 
authenticity of the Scriptures, or that even if man be but 
six or eight thousand years old, that fact again is a point of 
small importance, except as relates to Archbishop UshePs 
chronology. We for our part protest against the assump- 
tion in this work that there is any real antagonism between 
religion and science, and we believe that its writer has 
contributed perhaps the most elaborately untrustworthy 
contribution to a dead controversy which has yet been 
made ; for in it are involved, as in a great whirlpool, facts 
relevant and irrelevant — every waif and stray, in fact, that 
has come withinjts reach. And these are carried round 


so swiftly that it is almost impossible for the reader to see 
clearly whither the argument is tending. Of course Mr. 
Darwin and the doctrine of evolution are drawn in, which 
the author takes to imply “ that Napoleon Buonaparte was 
evolved from a Corsican crab,” and which we respectfully 
decline to discuss in this connection. 

In the attempted proof of man’s recent origin, Mr. 
Southall first of all appeals to history. The records of 
Phoenicia, Babylon, and Egypt go back some three 
thousand years, more or less, before Christ, and civi- 
lisation then was as complete and elaborate as it was 
at any subsequent time. He argues that there is no 
graduated process from, the savage state in any of 
these cases, and ^ 4 hat there is not a particle of evi- 
dence that man in his earliest seats in the East was a 
savage.” He then asks (it may be jocularly), Did the 
pyramids and the Chaldsean astronomy emerge from the 
Danish Kjokkenmoddings abruptly and instantaneously?” 
It is certainly true that we have not yet discovered any 
proof of the gradual development of the arts and of 
civilisation in those comparatively inaccessible regions, 
not necessarily because they do not exist, but because the 
exploration has been imperfect. In them there may be, 
and probably are, treasures to be revealed by the pickaxe 
and spade quite as rich as those of Hisarlik, and showing 
as complete a sequence. The statement that no traces of 
a rude and imperfect civilisation have been met with in 
the East is reffited by the discovery of enormous quanti- 
ties of flint implements in Eg>'pt and of Neolithic axes in 
Asia Minor and in India. In the river gravels of both 
these regions Palceolithic hdcJies have been found of the 
same type as those of Amiens and Abbeville. In the face 
of testimony of this kind he assumes that there are no 
traces of savagery, and accounts for the ancient civilisa- 
tions by the supposition that they were inherited from the 
antediluvian world through Noah and his sons, and that 
the long-lived patriarchs were, by virtue of their experi- 
ence, “ very remarkable men.” We would hand over this 
argument as it stands to Mr. Gabon, for use in his next 
edition. 

Having fixed the age of the most ancient peoples known, 
including the Chinese, by an appeal to histor)-', the author 
assumes that the ancient inhabitants of Western Europe, 
whom he admits to have been savages, were descended 
from the same stock as the Babylonians, Egyptians, and 
Chinese, and that the date of the former is identical with 
that of the latter — a statement which is equivalent to the 
saying that children of the same father are always of the 
same age. Before we leave this part of the work behind, 
we would remark that' Mr. Southall gravely tells us, 
that Central America had been visited by the Chinese, 
Japanese, Irish, and Welsh before the voyage of Colum- 
bus, as if these were well-authenticated facts. He enfi- 
dently believes in the Irish legends, and in the story <if 
Prince Madoc. 

If, however, history fares badly at the hands of Mr, 
Southall, archaeology fares worse. He devotes one 
chapter to the “premature announcements of Science with 
regard to the antiquity of man,” in which such state- 
ments as the existence of a race of |)igTcmes in Tennessee, 
proved from the small graves, to f^re^ce of man in the 
Pleiocene age, based on to ltsr^ted sharks’ teeth in the 
crag of Norfolk, the asseiiei di^overy of a fossil man in 
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palseozoic schist in Oaebec, are included among the beliefs 
which have been accepted and then given up by scientific 
men. Having thus discredited their judgment, he pro- 
ceeds to contradict himself as to the conclusions of Evans, 
Lubbock, and Lyell with regard to the division of time 
past, before the dawn of history, into the stages of rude 
stone, polished stone, bronze, and iron. A large portion 
of the book, the entire argument, so far as we can make 
it out, is devoted to proving that these stages were simul- 
taneous, and not older than the six or eight thousand 
years of history and tradition. In p. 400 he allows that 
they are consecutive almost as distinctly as Mr. Evans. 

In proving that the ages ” are simultaneous he adopts 
the same kind of reasoning as that by which Mr. Fergus- 
son arrives at the post-Roman age of the Megalithic monu- 
ments, and Mr. Wright concludes that the Britons during 
the time of the Roman invasion used bronze swords. It 
is a very simple process. You find a certain set of things 
in a cave, in a cairn, or a tumulus, or in diggings 
near a Roman station, and you at once conclude that 
they were used at the same time by the same people* 
In every one of the cases cited there is no proof that 
the deposit in which the articles occur has not been 
disturbed. Before any association of the kind quoted 
is of the least value we must be certain that there has 
been no subsequent disturbance ; such proof, for example, 
as we get in some of the pile-dwellings of Switzerland; 
such proof as we do not get at Solutre, where a Mero- 
vingian cemetery happened to be planted on an old 

station of the Palaeolithic age, as the writer of this 
review was informed by Dr. Broca at the French Asso- 
ciation at Lyons in 1873. In this case, which is made 
the basis of the attack on the high antiquity of Paleo- 
lithic man, the human skulls are comparatively modern, 
and the refuse heap of an untold age. 

We have followed Mr. Southall into a labyrinth, and w^e 
have been unable to find a single shred of proof of the 
recent origin of man. We lay down his book with regret 
that he should have expended so much labour, with the 
practical result of leading the unwary reader into errors 
as to facts — for example, that Busk stated the Cave-bear 
to be identical with the Grizzly, or that Brandt believes 
that the Irish Elk lived in Central Europe down to the 
fourteenth century, two cases which occur to us. We 
trust that few Americans will take the views ascribed to 
the leading archaeologists of Europe, in this handsome 
and well-printed book, without verification by an appeal 
fo their writings. W. B. D. 


oUjR book shelf 

The Indian Alps^ and how we crossed ihe^n; being a 
Narrative of Two Yeard Residence in the Eastern Hima- 
layas and Two Monthd Tour into the Interior. By a 
Lady Pioneer. Illustrated by herself. (London ; Long- 
mans and Co., 1876.) 

The plucky authoress of this handsome work makes no 
pretensions to give any scientific account of that portion 
of the Himalayas into which she penetrated ; this, how- 
ever, is the less to be regretted as, from a scientific point 
-pi view, much of the ground over which she passed has 
been rendered classic by Dr. Hooker. Her starting-point 
D^ri^eiing, and the first portion of the work describes 
a pleasant preli mi nary trip which she 'and her husband 
made to the east as far as Dumsong. On returning from 


this outing, she, her husband F., and a friend C,, accom- 
panied by a small army of attendants, set out to pene- 
trate, and if possible cross, the Eastern Himalayas. Their 
route was westwards by Mount Tongloo, and then almost 
directly northwards by Mount Singaleelah,the Dumgongla 
Pass, and onwards as far as the base of Mount Junnoo. 
The party took a large quantity of provisions with them, 
but depended upon a chief in the interior to supplement 
this supply about half-way. The chief failed them, and a 
guide whom they picked up on their route, after leading 
them all astray into a most inhospitable region, decamped, 
leaving them in a most perilous position. Happily, after 
much murmuring and danger of mutiny on the part of 
their attendants, they managed to extricate themselves 
without any loss or serious damage to anyone. Returning 
by the same route as far as Mount Singaleelah, the ven- 
turesome tourists turned eastwards and then southwards, 
along the Great Rungeet River, and so back again to Dar- 
jeeling, after a journey which, notwithstanding a few 
hardships, all seem to have enjoyed immensely. Although 
there is no formal attempt to describe either the fauna, 
flora, or geology of the region passed through, the 
authoresses descriptions are so minute, and her references 
to the characteristic animal and plant life of the various 
stages so frequent, that the reader will have a fair notion 
of the general features of the line of march. The Lady 
Pioneeris artistic attainments are of a high order, and 
her sympathy with nature from this point of view intense ; 
her descriptions are, moreover, so clear and intelligible, 
and the illustrations are so numerous and well exe- 
cuted, that the book from beginning to end is a delight. 
A marked feature of the work is the chromolithographs, 
creditable alike to the artist and printer, affording better 
than any verbal description an idea of the character 
of the unequalled Himalayan scenery. The invariable 
sweetness of the author’s style, and we may say of her 
temper under all circumstances, and her strong sense of 
humour, add to the charm of her narrative. The reader 
may learn a great deal from her book about the country 
passed through and about the various classes and tribes 
of people she met and mixed freely with, for she is a 
shrewd observer of men and manners. One cannot lielp 
thinking, we may venture to say, that F., whom she duti- 
fully brings to the front on almost ever>' page, is a lucky 
fellow. As might be expected, there is a good deal of 
moralising under the awful influences of the ‘’Abode of 
Snow;” perhaps too much of it, though this natural failing 
will be overlooked, considering the genuine attractions 
which the work possesses. 

Quite recently we reviewed Mr. Wilson’s delightful 
work the “ Abode of Snow,” describing a journey which 
he made through the Western Himalayas ; that, along 
with the present work, is very suggestive of the develop- 
ment of English ideas at least with regard to that class of 
scenery to which the term “ grand” is usually applied. 

It is well known that the tourist fever is of quite 
modern origin. It is only within the present century that 
an appreciation of wild and mountainous scenery has 
become anything like general. It would be difficult to 
find much in the way of admiration for such scenery in 
any poet who wrote before Wordsworth and Scott ; an 
intelligent and well-educated officer of Engineers who 
lived in the midst of some of the now most admired 
Highland scenery in the early part of last century, wrote 
of it with something like horror ; he could see “ no beauty 
in it that it should be desired.” While in this country the 
two poets above mentioned have no doubt had a principal 
share in originating the modern taste, there are other 
causes, connected with the general advance in intelligence 
and elevation of taste, which it would be instructive to 
trace. We are inclined to believe that the very modern 
science of geology has something to do with it; and 
certainly he who has a fair knowledge of the facts and 
principles of that science, not to mention the other natural 



Jan. 27, 1876] 


NATURE 


247 


sciences, will be able to read infinitely grander legends 
in wild and mountainous scenery than he who looks upon 
it alone through the glamour thrown over it by my thology 
or genius. At all events, we welcome the spreading love 
of travel as one of many signs of a great intellectual 
awakening, although doubtless at present it has a good 
deal about it which lays it open to the sneer of the cynic, 
as have all new movements. There is a considerable, and 
we think ill-natured outcry in certain quarters, that all 
the accessible tourist grounds will become more and more 
crowded by the followers of the beneficent Cook. But 
there will always be some spot to which he who does not 
wish to be counted one of the common herd of tourists 
can retreat until he has gained vigour and nerve enough 
to feel in a mood to mix again with ‘‘ the kindly race of 
men.'^ Such a retreat is, and will for long be afforded 
by the Abode of Snow ’’ which Mr. Wilson and this 
Lady Pioneer have so attractively described ; by and by, 
no doubt, it will be made more accessible by roads either 
from our own or from the other (is it premature to say 
the Russian?) side. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ 
or to correspond with the writers of rejected maniucripts. 
No notice is taken of anonymous communications, 'I 

The Article Birds*’ in Encyclopaedia Britannica” 

Mr. GarroD’s article on the new edition of the Encyclo- 
pcedia Britannica” in last week's Nature contains the following 
passage : — 

** As another example of the different teaching of the artificial 
and the natural classifications, the Swifts {Cypselidce) and the 
Humming Birds ( Trochilidce) may be referred to. These two groups, 
from the details of their internal structure when examined one 
by one, are most certainly related as intimately as are the Wood- 
peckers with the Toucans. There is, in fact, not a family 
difference between them, and yet, from their palates, Professors 
Pluxley and I’arker place them in quite different divisions, be- j 
cause the vomer is truncated in the one and pointed in the I 
other. ” ^ j 

111 a jirevioiis part of the article Mr. Garrod refers to my | 
paper on the Classification of Birds, published in the Pro- , 
ceedings of the Zoological Society in 1867, which he criticises ! 
as if he had studied it with a care proportioned to the labour it ' 
cost. Nevertheless, I can but think that his acquaintance with | 
its contents must be somewhat superficial, inasmuch as any care- 
ful reader will find at p- 459, the following passage under the 
head of Cypselomorpha:^ or Swift-iike birds : — 

“ This group contains three very distinct families— the Tro~ 
chilida;, the Cypselidte, and the Caprimulgidie, The first two 
families have a length of the maiius and a brevity of the humerus 
which is peculiar to themselves.” 

Thus, so far from placing the Swifts and the Humming Birds 
in quite different divisions,” I placed them in the same divi- 
sion, and took pains to point out their close affinity ; and in 
asserting the intimate relations of the Cypselidm and Trockilidce, 
Mr. Garrod is reiterating a view which, unless I mistake, 
was first definitely put forward by myself, and not, as the 
readers of his article would be led to imagine, controverting my 
opinions. 

Mr. Garrod takes pains to show that “the structure of the 
skull does not alone suffice to determine the mutual affinities of 
birds.” The implication appears to be that Mr. Parker and I 
assert the contrary. I have no right to speak for Mr. Parker, 
but I may remark that my knowledge of his works would not 
have led me to Mr. Garxod’s conclusion, while it would have 
compelled me to treat any opinion of his, however much I 
might be disposed to differ from it, in a manner different from 
that adopted by Mr. Garrod. As to the facts, so far as I am 
concerned, those who will take the trouble to read my paper on 
the Classification of Birds, and an article by the editor of the 
Ibis^ with a letter addressed to him by me, published in the 
Ibis for 1868, will see that the classification in question is not 
based upon cranial structure alone, and that, seven years ago, 
we went a little deeper into the question of the principles to 


be followed in taxonomy than the point at present attained by 
Mr. Garrod. 

Jan. 23 T. H. Huxley 


D-Line Spectra 

In reply to a question propounded to you by a correspondent 
(vol. xiii. p. 224) as to my reasons for believing that sodium is 
free in the flame of a spirit-lamp with salted wick, I have to 
state as follows : — 

1. We now know that the flame exercises a specific absorp- 
tion, and is capable of producing dark D. If this were due to 
vapour of chloride of sodium, we should expect, in accordance 
with what observation shows in other cases, that solution of 
chloride of sodium, or at least the solid chloride, would more or 
less absorb the orange or yellow part of the spectrum, though . 
not in the same definite way, and we find it does not. 

2. We know, by direct experiment, that vapour of sodium 
does exert the very peculiar absorption indicated by dark B. 
Different salts of the same metallic oxide agree in the mode in 
which their solutions absorb light, or at least there is a strong 
family likeness ; but when we pass from one oxide to another of 
the same metal, there is a complete change. Much more 
should we expect a complete change when there is such a pro- 
found difference of chemical character as there is between sodium 
itself and chloride of sodium. 

3. Lastly, Mr. A. Mitcherlich has proved, by direct expe- 
riment, that vapour of chloride of sodium within a tube heated to 
bright redness neither emits bright D nor produces dark D by 
absorption {Pogge?tdorf s Annalen^ vol. n6, pp. 504, S^S)* 

It need not surprise us that sodium should be temporarily free 
in an ordinary flame, since the metal is prepared by heating car- 
bonate of soda with charcoal, and in the flame we have hydro- 
carbons at a high temperature. Perhaps the heat alone would 
suffice to set it free by dissociation. G. G. Stokes 

Cambridge 

The True Nature of Lichens 

The editorial note on this subject in Nature, vol. xui. p. 
16S, was thoroughly disappointing to those who, like myself, 
may have had hopes that the confident allusion by the reviewer 
of Haeckel to the “clearing up” of the true nature of 
Lichens ” had reference to some demonstration — of which we 
had not heard — of the part played by Spermogonia and Fycnidia 
in Lichen^ Reproduction. Having long had in contemplation the 
publication of a volume of “Outlines of Lichenology,” it has 
been my business for years to note carefully all publications of 
any importance on the Natural History of Lichens. Those of 
Prof. Schwendener of Bale and his disciples could scarcely have 
escaped me ; so that I find the papers mentioned in the editorial 
note aforesaid, as well as others, duly recorded, with abstracts and 
relative criticisms, in my Liclienological memorandum book. 

My opinion of the speculations of Schwendener and his fol- 
lowers has all along been, and still is, that so far from “clearing 
up” the “true nature of Lichens,” they introduce elements of 
very decided confusion ; and that they are to be regarded merely 
as illustrations of German transcendentalism, comparable to the 
fanciful notions of his countryman Bayrhoffer, in 1851, concern- 
ing Lichen-Reproduction. * The dogmatic assertions of anonymous 
critics concerning the “clearing up” of the ^^rue nature ot 
Lichens'” by mere Speculations notwithstanding — I hold what I 
have always held— that the Lichens as an Order are quite as 
natural, important, tand distinct as any other Order of the Cryp- 
togam ia. And in so saying I do not forget the fact that they overl^ 
both the Algie and the Fungi, On the contrary, I have over and 
over again pointed out, in my own publications on the Natural 
History of Lichens, the affinities, or points of affinity, between 
Lichens, and Algae on the one hand, Fungi on the other. In order 
that sight might not be lost of organisms of doubtful character, 
possessing elements of structure usually regarded as both ^^oid 
and lichenoid, or fungoid and lichenoid, or either the due or the 
other, I long since proposed the establishment of tn^erm^iate 
and provisional groups of Algo Uchenes and Fungo^FRiencs. Such 
groups would have the advantage of attracting attention to those 
passageforms, which appear to me to be of the highest interest 
to the philosophical botanist. _ 

I have not myself had ^n opportim^'ts^' perusing Haeckel s 

* ‘'Einiges fiber Hchenea ttoff BefruchbiUg,** von J.D. W. Bayr- 
hoffer, Beru, iSsx ; an ■ 
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“ History of Creation.’’ But, according to a recent reviewer* ©f 
the said work, this is what he says of the “ true nature of 
1 /ichens”; — “Eveiy Lichen is really composed of iwo distmci 
plants : of alow form of Fungus (Ascomycetes), which lives as a 
parasite upon the former (?), and upon the nutritive substance 
prepared by it. The green cells, containing chlorophyll (Gonidia), 
which are found in every Lichen (?), belong to the alga. But the 
colourless threads (Hyphse), which, densely interwoven, form the 
principal mass of the body of the Lichens, belong to the parasitic 
fungus (Vol. ii. p. 95.) Now, says the reviewer in question, 
'‘This doctrine, so dogmatically put forth .... is adopted 
but by a few outside of the extremely Hypothetical school 
of German botanists ; and by the best Cryptogamists of this 
country and of the Continent is considered a pure Delusion : ” a 
verdict much nearer the truth, it must be confessed, than the 
assertion that Prof. Schw^endener has “ cleared up” the “true 
nature of Lichens.” Among the best cryptogamists of this 
country ” who have expressed themselves as unconvinced by, or 
opposed to, the dogmata of Schwendener and his admirers, 
regarding the “ true nature of Lichens,” are Berkeley, Thwaites, 
and Cooke — than whom we have certainly no botanists better 
qualified or entitled to form or to offer opinions on such a subject. 
The views of Berkeley and Thwaites are referred to in Nature 
(vol. X. p. 541) as having been expounded before the Royal 
Horticultural Society ; whUe those of Cooke are set forth vigo- 
rously in his recent “ International Scientific Seiies ” volume on 
“Fun^.”^ See also what the sagacious President of the Lin- 
nasan Society (Bentham) says on this subject — ex cathedrd^ and 
therefore summing up judicially— in his anniversary address for 
1^73 (Proceedings of the Society for May 1873, p. 28) : — “There 
is one part of Sachs’ book f (says he) which is an illustration 
of a very common readiness to take at once as proved any paradox 
or theory opposed to general belief, when a new discovery ap- 
pc^ to afford some plausible argument in its favour. In the article 
Lichens , . he adopts, as an established fact, Schwendener’s 
view that Lichens are Fungi parasitical upon Algse ... a series 
of conclusions founded on a very small number ot facts . . . They 
require much observation and study before the conclusions 
derived from them can be taught as an established Theory. And 
whatever be the result, the Group of Lichens is so distinct in its 
vegetative characters, and at the same time so extensive and 
varied a one, that it seems more methodical to treat it, as hereto- 
fore, as a distinct class X than to absorb it in that of Fungi, notwith- 
standing the close affinity shown by its reproductive organs.” 

But other German botanists themselves, not inferior in status 
or experience to Prof. Schwendener, regard, as Bentham does, 
the Hypothesis that Lichens are the product of a union of Parasitic 
Ascomycetes with Algise as far from being proved. For instance. 
Prof. De Bary, of Haile, and Dr. Stizenberger, of Constance, 
point this out in the JBotanische Zeitung for 1S70 (pp. 42 and 53). 
If, by artificial cultivation, such a Union could be made to produce 
a Lichen, the Theory might be held as proven. But this has not 
yet been effected, and I venture to think and say it never will be. 

There are several difficulties in the natural history of Lichens 
with which the Schwendenerians have to deal, and which they 
have not yet, so far as I know, explained away. For instance, 
the case of Atballme Lichens that have neither Hyphse nor 
Gonidia — neither fungoid nor algoid elements — assuming Hyphse 
to be necessarily fungoid and Gonidia to be algoid ; Lichens that 
are represented only by Apothecia, which are avowedly lichenoid; 
though they too may be claimed for the Algse, inasmuch as 
Archer has a recent paper “ On Apothecia occurring in some 
Scytonematous and Sorisophonaceous^Algce in addition to those 
j»eviously known.” § 

In short, the mantle of Bayrhoffer appears to have fallen on 
Schwendener ; and his Parasitic Theory is merely the most recent 
ii^tance of German transcendentalism applied to the Lichens ! 

W. Lauder Lindsay 


OUR ASTRONOMICAL COLUMN 

The Binary Star y Corona Australis.— Professor 
Schiaparelli has measured this star during the past year 
with the 8-inch Merz-equatorial of the Obsen^atory of 
Brera, Milan, where its meridian altitude is less than 8° ; 

* lathe Scatsfnan (Edinburgh) for December 3, 1875. 

•^ 1 ‘-'”L«iMhuch der Eotanil:,” of which a well-known English translation 
'been published, 
are mine. 

of Science,” January 1875. 


an interval of twelve years had elapsed since the last pub- 
lished measures by Powell. The first micrometrical 
measures were made in 1834 by Sir John Herschel, and 
from 1847 to 1858 Jacob had ‘given much attention 
to observations of this star. From the forty-two years^ 
observations thus available, Professor Schiaparelli has 
calculated an orbit which agrees unusually well with 
observation, and may be written as follows : — 

Peri-astron passage, 1882774; node, 49® 9'; node to 
peri-astron on orbit reckoned in the direction of motion, 
255° 24' ; inclination, 68° 38^ ; excentricity, 0*6989 : semi- 
axis major, 2''''’4o; period of revolution, 55*5^2 years; 

; mean annual motion, — 6°*477. 

At the calculated peri-astron passage in the autumn of 
1882, the distance of the components which was i"'45 last 
summer will have diminished, according to the above 
orbit, to o*"3. Professor Schiaparelli states that obser- 
vations are already difficult in his latitude, and will soon 
become impracticable ; the star must therefore be left to 
the southern observatories, whence measures may be 
looked for during the interesting period in its revolution 
now at hand. 

It will be seen that y Coronse Australis has the shortest 
revolution of any southern binary, and is fourth on our 
list in respect of rapid motion. 

The Solar Eclipse of 1876, March 25.-11 is quite 
possible that this eclipse, which is given as an annular 
one in the EphemerideS, may be total for an instant on 
the North Pacific Ocean in longitude 140° 16^ west of 
(^reenwicb, and latitude 35° 39' north, or near this posi- 
tion it may prove one of those rare phenomena, charac- 
terised in our text-books as “ total without continuance.” 
The central line traverses the southern and largest island 
of the Sandwich group, where the eclipse will be annular 
for a few seconds. At a point in longitude 155° 56' 
latitude 19° 28' N., the eclipse commences at 9h. 30m. a,m. 
local mean time, at 130° from the sun’s north point towards 
the west (direct), and the annulus is formed according to 
the Nautical Almanac elements at loh. 49m. los., and 
continues ten seconds. This point is a little south of 
Kaavaroa, by the Admiralty Chart, and close to the spot 
where the monument to Capt. Cook was erected ; the 
central eclipse leaves this island, Hawaii, near Manienie, 
also marked on the Admiralty Chart of this group. The 
eclipse will be central and smnular also in ■\''ancouver 
Island and British Columbia. The central line appears 
to enter Vancouver at Refuge Cove, Sydney Inlet, leaving 
it at Orange Point, Duncan Bay, whence its course is to 
George Point, British Columbia. In Vancouver Island 
the annulus may continue seven or eight seconds, being 
formed^ about oh. 27m. p.m. local mean time. At New 
Westminster, British Columbia, calculation gives a large 
partial eclipse commencing at iih. 22m. A.M., and ending 
at 2h. 3m. P.M. local times, magnitude 0*95 ; here the 
first impression of the moon upon the sun’s disc is made 
at 127° from his north point towards the west. For 
further information on the track of the central line over 
these parts the large Admiralty Chart of Vancouver 
Island and vicinity should be consulted ; the above 
names of points traversed by the central eclipse are taken 
from it. 

On the central line this eclipse must prove one of very 
considerable and unusual interest. 

_ Bessel’s Treatises.— The first volume of the collec- 
tive edition of the more important astronomical and other 
memoirs by the illustrious Konigsberg astronomer has 
been issued imder the editorship of Dr. Rudolf Engel- 
mann, of Leipsic. It is a handsomely printed volume in 
quarto, of nearly 400 pages, and doubtless will find its 
way into the library of every earnest student of the 
science, 

_ Amongst the contents of this first volume may be men- 
undertaken at the instigation 
ot Gibers, the reduction of Haniot’s and Torporley’s 
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observations of the comet of Halley at its appearance in 
1607 ; his “Development of a general method for calcu- 
lating the perturbations of comets” from his classical 
work on the great comet of 1807, published at Kdnigsberg 
in 1810, and somewhat difficult to meet with now, in its 
original form ; the well-known memoir on the physical 
condition of Halley’s comet with the plates, taken from 
Vol. 13 of the Ast7'O}i07nische NacJirichten ; the memoir 
presented to the Berlin Academy in 1824, entitled “Un- 
'tersuchung der Theils der planetarischen Stdrungen, 
welcher aus der Bewegung der Sonne entsteht ; ” re- 
searches on the Saturnian system, the position of the 
plane of the rings and their dimensions, the figure and 
dimensions of the planet, the motions of the Huyghenian 
satellite and determination of the mass of Saturn there- 
from, and the memoir on the theory of this system from 
Vol, 28 of the AstronofniscJie Nach7'ichte7i ; the Prize 
Essay “ Untersuchung der Grosse und der Einfiusses des 
Vorrucken der Nachtgleichen,” to which was attached the 
motto, “Non frustra signorum obitus speculamur et ortus 
various papers on precession, aberration, &c., which ap- 
peared in the TabidcB Repo 7 }ie 7 itafics, and elsewhere, and 
the essay on the “ Scheinbare figur eines unvollstandig 
erleuchteten Planeten scheibe.” 

The portrait of Bessel after Mandel is prefixed, with 
reminiscences of. his early life, from the correspondence 
with Gibers, and additional notes by the editor. 

The work is entitled “ Abhandlungen von Friedrich 
Wilhelm Bessel herausgegeben von Rudolf Engelmann, 
— Erster Band, Leipzig, 1875.” 


THE FLOWERING OF STRING PLANTS^ 

D uring the past twenty years the Scottish Meteor- 
ological Society has been collecting data relative to 
the budding, leafing, flowering, and defoliation of trees 
and plants, and to the migrations of birds in connection 
with the periodical return of the seasons, and it was pro- 
posed some time ago to discuss the material which has 
been accumulated. As preliminary, however, to this very 
difficult line of inquiry, it was resolved to discuss in the 
first place the observations which have been made by Mr. 
McNab on the flowering of spring plants in the open air 
in the Edinburgh Royal Botanic Garden during the past 
twenty-six years, and which have been published in the 
Transactions of the Botanical Society of Edinburgh. These 
observations have been made by the same observer on the 
same plants, growing in the same situations, during the 
whole of the twenty-six years. 

The average day of flowering of thirty-two ^ spring 
flowers has been determined, of which the following are 
examples : — Galatithus iiivalis^ Jan. 25 ; Era^itJiis Jiye- 
77 ialis^ Jan. 30 ; Hepaiica triloba^ Jan. 31 ; Co7ylus Avel- 
lava, Feb. 2 ; Rhododaidroyi ai7'ovi7T7is, Feb. 3 ; C7vais 
susiafms^ Feb. 4 ; Leucojiwi Feb. 10 ; DapJme 

Mezeretmi^ Feb. 22 ; Narcissus pumilus, March 10 ; Oro- 
bus vernus^ March ir ; Muscari botryoides^ March 18; 
Ribes sa7igiiineum^ March 22 \ Narcissus pseudo-Nar- 
cissus^ March 31 \ and Fritillaria imperialism April i. 

The lateness or earliness of the different springs, as 
determined from the times of flowering of the thirty-two 
plants in each year, is considerable. The latest spring 
was 1855, which was thirty days later than the averajge, 
and the earliest 1874, which w^as twenty-three days earlier, 
thus giving a difference of fifty-three days between the 
latest and earliest springs during the past twenty-six 
years. As regards particular flowers, the deviations are 
much greater. The largest deviations from the average 
dates of flowering occur before the time of the equinox, 
when deviations of from five to seven weeks either way 
are of repeated occurrence; but after the equinox the 

* Abstract of a paper read before the Edinburgh Batanical Society on 
the 13th inst. The paper itself is in type for the Journal of the Scottish 
Meteorological Society. 


deviations are markedly less, seldom reaching three 
weeks. 

The springs of 1855, 1856, 1857, 1865, and 1870 were 
late throughout ; and on the other hand, the springs of 
1851,1862,1863, 1868, 1869, 1872, and 1874 were early 
throughout. Great variations have occurred in other 
springs, such as 1864, which, being preceded by a very 
mild December, many spring plants came into flower in 
the end of 1863. But in January the temperature was 
2°*o under the average, and in February, 5°'2, and vege- 
tation was consequently arrested. March was also under 
the average, and the weather did not improve till April 3, 
the mean temperature of this month being i°7 above the 
average. The disturbing influence of this abnormal 
weather on the dates of flowering was in some cases very 
great. Thus, SisyrmchiuTn g7‘a7idiJior7mt flowers on the 
average eleven days earlier than Daphne Mezereum^ but 
in 1864 Daph7ie Meze7'e2i77i did not come into flower till 
eighty-six days after Sisy7inchium graridiflorum had 
flowered. It is the occurrence of these disturbances 
which renders a long series of years necessary in order to 
arrive at a sufficiently close approximation to the true 
mean dates of flowering. 

As regards Edinburgh, Jan. ii may be considered as 
the turning point in the winter temperature, since previous 
to this date the temperature is, on the whole, falling, and 
after this date it continues steadily to rise.* Further, 
after this date the rainfall becomes less, clear weather is 
of more frequent occurrence, and the increase in the tem- 
perature is very largely due to an increase of sunshine. 
The extremely slow rate at which, up to the end of 
February, the mean temperature rises, and the small 
differences among the temperatures up to this date, and 
the large number of plants — fourteen in all out of thirty- 
two— which come successively into flower during the 
interval, suggest that it is not so much absolute tempera- 
ture that calls for consideration as the accumulated 
amounts of the preceding daily temperatures, m the exte7it 
to which these 7 ‘ise above freezmg. The accumulated tem- 
peratures, thus calculated, are, for Galaftthus nivalis^ 72°*;, 
and G. plicatus, I46°’4,* for Cpvcus susia7!us, i25°-2, and 
C. ver 7 iusm 179°'! ; for Rlwdodendro7i airovireus^ 120^*3, 
and R, Nobl€auu7n^ 249°*3 ; and for Narcissus pumiluSm 
347°*o, and N, Pseudo-Narcissus^^ 54o°’i, Similar data 
prepared for other places, in this and other countries, 
would be very instructive in showing how far the order of 
dates of flowering in Edinburgh is observed in other 
places, and what is the relation of the dates of flowering 
at each place to the accumulated temperatures at that 
place, and what modifications are brought about by purely 
climatic differences, particularly as these occasion diffe- 
rent results as respects the heating and actinic rays of the 
sun. 

The thirty- two plants, whose dates of flowering have 
been determined, include three- varieties of one^ species, 
viz., the blue, white, and red varieties of S cilia bifclia. Of 
these three varieties the blue flowers first, viz., on March 
7; next comes the white variety, on March 17 ; 3,nd 
lastly, the red variety, on March 21, the being thus a 
fortnight later than the blue variety. 

An interesting question may in this connection be 
raised with reference to the relation winch the colours of 
flowers have to the dates of flowering. With this view, 
our British wild plants have been grouped according to 
the different colours of their flowers and the montl^ in 
which the flowers usually first expand, the data bjgng 
taken from Dr. Hooker’s “ Students’ Flora of %e 
Islands.” In classifying the plants, f'cd 
crimson, and scarlet ; and green, all greenisM'™^ 7 ®*" 
lowish-green, and greenish-purple Grasses, 

carices, and other groups, chara€t^|®|' by incon- 
spicuous floral envelopes, are Tht list ex^ 

mined includes 909 specie^ of 257 with 

See Prof, Forbes's paper w Of Eidiitburgh, in Trans. 

Soc., Edin., vol. xxii. pp. 34^8^4^. 
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white flowers, 23S with yellow flowers, these two being 
nearly a half of the whole number ; then follow red, 144 ; 
purple, 94; blue, 8; ; green, 51 ; and miscellaneous, 38. 
Taking each colour by itself, and calculating the per- 
centages of that colour which has come into flower by each 
month from April to July, we obtain the following results 
for the first five classes : — 



April. 

May. 

June. 

July. 

Blue .. 

16 

... 43 

71 

... 93 

■White 

... 14 

... 36 ... 

70 

... 97 

Purple 

4 

28 

61 

... 92 

Yellow 

9 

... 24 ... 

61 

... 93 

Red ... 

9 

.. 25 ... 

62 

... 94 


Thus of these colours, the blues are, on the average, 
considerably the earliest in flowering ; then follow in 
order the whites and the purples^ and lastly the yellows 
and reds. It follows that the plants included in the 
British flora clearly tend to arrange themselves, as 
regards the dates of flowering, in the order of the colours 
of the spectrum, the average earliest being those which 
are nearest the part of the spectrum where the actinic 
rays are at the maximum. It will be observed that the 
differently-coloured varieties of Scilla hifclia are in the 
same order of flowering of the plants of the same colours 
in the British flora. Accurate observations, continued 
from year to year, of the exact dates of flowering of 
different plants, and particularly of differently-coloured 
varieties of the same species, could not fail to contribute 
valuable data to the inquiry referring to the influence of ■ 
the solar rays, in the development of the more important 
of the vital functions of plants in different seasons. Whilst 
it is quite true, as has been pointed out by Mr. R. A. 
Pryor in NATURE (vol. xiii. p. 150), that flowers of all 
colours bloom in any of the spring or summer months, it 
is plain that it is only the method of inquiry by averages 
that can guide us in the search for the law or laws which 
regulate the seasonal distribution of colour among flowers. 
It IS scarcely necessary to refer to the importance of this 
question in its possible applications in the rearing of 
early and late varieties of flowers and fruits. 

Alexander Buchan 


THE WORK OF THE CHALLEXGER"- AND 
THE VALOROUS 

T he Admiralty have just issued Reports on the 
Soundings and Temperatures taken by the Challe?iger 
in the Pacific, and by the Valorotis during her voyage 
out with the Arctic Expedition and home again. 

Captain Thomson's Report is dated from Honolulu, 
August 8, 1875, and refers to operations in the Inland 
Sea and to the section from Yokohama to Honolulu. 
After some da> s' cruising in the Inland Sea in May, Cap- 
tain Thomson returned to Yokohama, nothing of interest 
to the scientific branch having been obtained. The 
deepest water found in the longitudinal section during 
the voyage to Honolulu was 3,980 fathoms, whilst that 
from turning-point at 156° west longitude down to 
Honolulu was 3,025 fathoms. The bottom of tbis section of 
the North Pacific showed on nearly every occasion red 
clay, with manganese and pumice-stone in great quan- 
tities ; the latter greatly increased as the approach to 
the Sandwich Islands was made. 

Staff-Commander Tizzard makes his preliminary Re- 
port on the Temperatures of the North Pacific. From 
Samboangan nineteen soundings and serial temperatures 
were obtained in the western part of the North Pacific, 
from which two sections have been constructed, one 
fix)m the Meangis Islands to the Admiralty Islands, and 
the other from the latter to Japan. It was found that 
when the depth exceeded 1,500 fathoms, the thermometer 
regulated the bottom temperatures gave the same 
"Finish as they did at 1,400 fathoms, viz. 34°'4 (corrected). 
.At'asr lule to the southward of Tongatabii, the bottom 


temperature was 32'"'9, and as the U.S. officers appear to 
have obtained colder temperatures at the bottom than any 
yet obtained by the Challenger in the North Pacific, 
Commander Tizzard thinks it probable that the bed of 
the Pacific is divided into at least three deep basins by 
ridges of a not greater depth than 1,400 fathoms from the 
surface. In the southern part of the western portion of 
the North Pacific the surface-temperature varied from 
80° to 84°, and that in February and March, considerably 
higher than any yet registered by the Challenger in the 
open ocean. 

The Report contains a table of the soundings in the 
above sections, and four beautifully- constructed sectional 
charts. The two first show the soundings and isothermal 
lines from the Meangis to the Admiralty ^ Islands, and 
between the latter and Japan. The third is intended to 
illustrate Staff- Commander Tizzard’s remarks on the sur- 
face temperature of the section referred to above ; and 
the fourth shows the soundings and isothermal^ lines 
between Nosema Head, Japan, and the 180th meridian. 
One of the most notable features of these charts is the 
occasional sudden increase in depth ; between Japan and 
the Admiralty Islands, for example, the bottom sinks at 
one place all at once from about 2,000 fathoms, on both 
sides, to a depth of fathoms. 

The Valorotis on her outward voyage took nineteen 
soundings in Davis' Straits between 63° 45' and 68° 57' N. 
lat, the depth being found to vary from 58 to 200 fathoms. 

' The bottom was mostly fine grey sand, mixed with shells, 
gravel, and stones. On returning south, lower soundings 
were obtained along the Greenland coast, with much the 
same results as to bottom. On getting clear of Cape 
Farewell the course was shaped to cross the Atlantic 
Ocean between the parallels of 59° and 55*^, and to join 
the soundings westward of Ireland obtained in the Por- 
cupine in 1862. The greatest depth obtained was 1,860 
fathoms in lat. 57° 5 ^' N., and 44° 52' W. long., with a 
bottom of Globigerina ooze, and a bottom temperature of 
33°'4. In 56° ii' N. lat. and 37° 41' W. long, a depth of 
1,450 fathoms was obtained, the bottom Globigerina 
ooze, and next day in lat. 56° N., long. 34° 42' W., a 

submarine ridge of 690 fathoms was sounded on with the 
same description of bottom. On the day following this, 
in lat. 55° 58', long. 31° 4ri W., the depth increased to 
1,230 fathoms, mud ; the deep sounding of this day and 
that of the second day previous being equidistant (103 
miles) from the intervening shoaler ridge of 690 fathoms. 
On reaching the 26th meridian of W. long., a westerly 
gale commenced, which prevented further proceedings. 
Globigerina ooze, with occasional fine sand and mud, are 
the main characteristics of this section. Two sectional 
charts exhibit graphically the data obtained. 


SCIENCE IN GERMANY 
{From a German Correspoiidentl) 

M PULUJ, of Fiume, has recently published a de- 
• scription of a school-apparatus for determining 
the mechanical equivalent of heat. The apparatus is of 
very simple construction, and consists of a calorimetrical 
and a dynamometrical part, which is connected with a 
rotating arrangement, such as may be found in any 
physical laborato^. 

The calorimetrical part of the apparatus is formed of two 
truncated hollow cones of cast iron, fitting the one into 
the other. The inner one, a, does not quite reach to the 
bottom of the outer, b, and it projects a little above it 
The outer cone, < 5 , can be fixed, coaxially, into the spool 
of the driving machine. The inner cone contains mer- 
cury. If, now, the driving machine be set a-going and 
the inner cone held fast, heat is produced through friction 
of the touching surfaces of the cones. 

For measurement of the work transformed into heat, 
the arrangement is as follows : — To the wooden lid, of 
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the inner cone, is screwed a light wooden beam, /, hori- put in action, the cones rub together, and the outer cone 
zontally. Through the beam and lid passes a perforation tends to carry the inner one and its beam round with it 
■for receiving the thermometer. At a little distance from in the direction of rotation. With a certain weight in the 
the beam, and at the same height, there is a fixed scale, the horizontal part of the cord will form with the 
pulley,^, over which is passed a cord with a scale at its axis of the beam a right angle. From the length of the 
pendant extremity, while the other end is attached to the beam-arm, the amount of weighting, and the number of 
end of one arm of the beam (the second arm of the beam rotation's, may be deduced the work that is transformed 
acts as counter weight). When the driving machine is into heat ; and from the water value of the calorimeter. 



and the increase of its temperature, can be reckoned the beam-arm formed with its normal position (in which it 
quantity of heat produced, forms a right angle with the cord). From the observed 

From twenty-eight experiments (in which the amount values of this angle, and from the quantities already 
of heat radiated from the calorimeter was taken into referred to, the number obtained for the mechanical equi- 
account), the average value obtained for the mechanical valent of heat was 4267, with a mean error ± 5*9. 
equivalent of heat was 425*2, with a mean error ± 5*4. The apparatus is especially to be recommended for 
A second series of experiments was made, with the arm lecture-experiments, because the method of experimenting 
of the beam in any position with reference to the cord, is extremely simple, and the carrying out of the expen- 
A simple arrangement — wooden triangle with arc-division ment takes very little time. A single experiment occupies 
— served for measuring the angle which the axis of the 30-60'^. W. 


THE PHYSICAL OBSERVATORY ON THE 
PIC DU MIDI 

a recent sitting of the Paris Academy of Sciences 
M. Ch. Sainte-Claire Deville made a communication 
with reference to the proposed Physical Observatory on the 
Pic du Midi, in the Pyrenees. He referred to the 
increasing importance of meteorology, and to its manifold 
extensions and development in recent years, and to the 
growing necessity of establishing numerous fixed stations 
at as high an altitude as is practicable. This has already 
been done to a considerable extent in India, in America, 
and in some parts of Europe ; in France, as we have 
already intimated, the Pay de Dome Observatory^ is 
nearly completed. M, Deville then referred to the im- 
portance of having a station on the Pyrenees, and to the 
difficulty of choosing a suitable site. The Pic du Midi de 
Bigorre, however, unites in itself all the most favourable 
circumstances. Situated towards the middle of the chain 


of the Pyrenees which receive directly the shock of the 
Atlantic storms, the Pic du Midi stands out from the 
general crest, and rises to a height of 2,877 metres, 
only 527 metres below the highest summit of the chain. 
It commands a magnificent and extensive^ panoramic 
view, and is easily accessible from various points. From 
the sixteenth century downwards it has attracted tee 
attention of men of science, and during the last and th- 
present century a considerable number of notable ob 
servers have resorted to the Pic for the purpose of canying 
on observations. Darcet, in 1786, obtained from Philippe 
d'Orleans the promise of 80,000 francs to found an obse^ 
vatory on the mountain, but the political events which 
rapidly succeeded prevented the scheme from being earned 
out. Even then a small hut existed pn the spot where 
the Commission, charged by the Society wim 

carrying out the present scheme, ^iiolher ; the 

fonner had been built by -iOdsil ^ ^boul, who m 
1786-7 surveyed the K& . . m the early part of 
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the present century, made about thirty-six ascents of the 
peak, for the purpose of making barometric observations. 

In 1854 a society at Bagneres founded on the Col de 
Sencours, 5 1 1 feet below the Pic, on a hill immediately 
above the Lake Oncet, a hotel for tourists. It is this 
hotel which the Ramond Society has used as a temporary 
observatory, until the Government provide the means of 
erecting a proper building on the summit of the Pic. On 
August I, 1873, Commission appointed by the Society 
provided a tolerably complete set of meteorological appa- 
ratus on the Col de Sencours. Regular observations 
were carried on till October 10, when want of funds cut 
them short. On June i of the following year an observer, 
along with the President of the Commission, General de 
Nansouty, installed themselves and remained till Decem- 
ber 25, when, as we recorded at the time, the severity of 
the winter, for which they v/ere insufSciently provided, 
compelled them to beat a precipitate retreat. On June i 
last year, General de Nansouty and M. Bay lac again 
established themselves in the temporary observatory, and 
it is to be hoped they will be able to remain throughout 
the whole of the winter. An avalanche did considerable 
damage to the meteorological hut, and injured several of 
the instruments ; fortunately, however, the observers 
managed to repair most of the damage done. The in- 
struments which have been provided are of the best kind, 
and already observations of great value have been made, 
some of which have been published by the Ramond Society. 

This Society determined to accomplish the erection of 
a proper observatory on the Pic du Midi itself, and has 
appealed to eveiy^ quarter from which funds are likely to 
be obtained. The work of construction has already been 
begun. The building will be composed of three parts. 
The dwelling-house, situated seven metres below the sum- 
mit, is in part subterranean, and will open only on the 
south side. It communicates by a tunnel with a circular 
vaulted erection, which will contain the barometer, the 
magnetic apparatus, &:c. At a little distance will be 
solidly built the Montsouris hut, intended to cover the 
instruments which must be subjected to the direct influ- 
ence of the atmosphere. 

The work is thus in progress, and there is ever>' reason 
to believe that it will soon be successfully completed, and 
the station become one of the most important physical 
observatories, not only in France, but on the globe. 


PROF. TYNDALL ON GERMS ^ 


T he author refers in an introduction to an inquiry on 
the decomposition of vapours and the formation of 
actinic clouds by light, whereby he was led to experiment 
on the floating matter of the air. He refers to the ex- 
periments of Schwann, Schroder and Dusch, Schroder 
himself, to those of the illustrious French chemist Pas- 
teur, to the reasoning of Lister and its experimental 
verification, regarding the filtering power of the lungs ; 
from all of which he concluded, six years ago, that the 
power of developing life by the air, and its power of scat- 
tering light, would be found to go hand in hand. He 
thought the simple expedient of examining by means of a 
beam of light, while the eye was kept sensitive by dark- 
ness, the character of the medium in which their experi- 
ments were conducted, could not fail to be useful to 
workers in this field. But the method has not been much 
turned to account, and this year he thought it worth while 
to devote some time to the more complete demonstration 
of its utility. 

He also wished to free his mind, and if possible the 
minds of others, from theuncertainty and confusion which 
beset the doctrine of “spontaneous generation.” 
Pa^ur has pronounced it “a chimera,” and expressed 


optical Deportment of the Atmosphere in reference to the Ph&- 
Infection. Abstract of a paper’ read before 
TyndrOl, F.R.S. (Communicated 


the undoubting conviction that this being so it is possible 
to remove parasitic diseases from the earth. To the 
medical profession, therefore, and through them to human- 
ity at large, this question is one of the last importance. 
But the state of medical opinion regarding it is not satis- 
factory. In a recent number of the British Medical 
Journal^ and in answer to the question, “ In what way is 
contagium generated and communicated?” Messrs. Braid- 
wood and Vacher reply that notwithstanding an almost 
incalculable amount of patient labour, the actual results 
obtained, especially as regards the manner of generation of 
contagium, have been most disappointing. Observ^ers are 
even yet at variance whether these minute particles, whose 
discovery we have just noticed, and other disease germs, are 
always produced from like bodies previously existing, or 
whether they do not, under certain favourable conditions, 
spring into existence de fiotfod 

With a view to the possible diminution of the uncer- 
tainty thus described, the author submits without further 
preface to the Royal Society, and especially to those who 
study the etiology of disease, a description of the mode 
of procedure followed, in this inquiry, and the results to 
which it has led. 

A number of chambers, or cases, were constructed, 
each with a glass front, its top, bottom, back and 
sides being of wood. At the back is a little door which 
opens and closes on hinges, while into the sides are in- 
serted two panes of glass, facing each other. The top is 
perforated in the middle by a hole 2 inches in diameter, 
closed air-tight by a sheet of india-rubber. This sheet is 
pierced in the^'middle by a pin, and through the pin-hole 
is passed the shank of a long pipette ending above in a 
small funnel. A .circular tin collar 2 inches in diameter 
and i-| inch high, surrounds the pipette, the space between 
both being packed with cotton-wool moistened by glycer- 
ine. Thus the pipette, in moving up and down, is not 
only firmly clasped by the india-rubber, but it also passes 
through a stuffing box of sticky cotton-wool. The width 
of the aperture closed by the india-rubber secures the 
free lateral play of the lower end of the pipette. Into 
two other sm^ler apertures in the top of the case are 
inserted, air-tight, the open ends of two narrow tubes, 
intended to connect the interior space with the atmosphere. 
The tubes are bent several times up and down, so as to 
intercept and retain the particles carried by such feeble 
currents as changes of temperature might cause to set in 
between the outer and the inner air. 

The bottom of the box is pierced with two rows, some- 
times with a single row of apertures, in which are fixed 
air- tight, large test-tubes, intended to contain the liquid to 
be exposed to the action of the moteless air. 

On Sept. 10 the first case of this kind was closed. The 
passage of a concentrated beam across it through its two 
side windows then showed the air within it to be laden 
with floating matter. On the 13th it was again examined. 
Before the beam entered, and after it quitted the case, its 
track was vivid in the air, but within the case it vanished. 
Three days of quiet sufficed to cause all the floating 
matter to be deposited on the sides and bottom, where it 
was retained by a coating of glycerine, with which the 
interior surface of the case had been purposely varnished. 
The test-tubes were then filled through the pipette, boiled 
for five minutes in a bath of brine or oil, and abandoned 
to the action of the moteless air. During ebullition aque- 
ous vapour rose from the liquid into the chamber, where 
it was for the most part condensed, the uncondensed por- 
tion escaping, at a low temperature, through the bent 
tubes at the top. Before the brine was removed little 
stoppers of cotton-wool were inserted in the bent tubes 
lest the entrance of the air into the cooling chamber 
should at first be forcible enough to carry motes along 
with it. As scx)n, however, as the ambient temperature 
was assumed by the air within the case, the cotton-wool 
stoppers were removed. 
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We have here the oxygen, nitrogen, carbonic acid, 
ammonia, aqueous vapour, and all the other gaseous 
matters which mingle more or less with the air of a great 
city. We have them, moreover, “untortured” by cal- 
cination and unchanged even by filtration or manipula- 
tion of any kind. The question now before us is, can air 
thus retaining all its gaseous mixtures, but self-cleansed 
from mechanically suspended matter, produce putrefac- 
tion ? To this question both the animal and vegetable 
worlds return a decided negative. 

Among vegetables experiments have been made with 
hay, turnips, tea, coffee, hops, repeated in various ways 
I with both acid and alkaline infusions. Among animal 
s substances are to be mentioned many experiments with 
) urine ; while beef, mutton, hare, rabbit, kidney, liver, fowl, 
/ pheasant, ^ouse, haddock, sole, salmon, cod, turbot, 
mullet, herring, whiting, eel, oyster have been all subjected 
to experiment. 

The result is that infusions of these substances exposed 
to the common air of the Royal Institution laboratory, 
maintained at a temperature of from 60° to 70° Fahr., all 
fell into putrefaction in the course of from two to four 
days. No matter where the infusions were placed, they 
were infallibly smitten. The number of the tubes con- 
taining the infusions was multiplied till it reached six 
hundred, but not one of them escaped infection. 

In no single instance, on the other hand, did the air, 
which had been proved moteless by the searching beam, 
show itself to possess the least power of producing Bac- 
terial life or the associated phenomena of putrefaction. 
The power of developing such life in atmospheric air, and 
the power of scattering light, are thus proved to be in- 
dissolubly united. 

The sole condition necessary to cause these long-dor- 
mant infusions to swarm with active life is the access of 
the floating matter of the air. After having remained for 
four months as pellucid as distilled water, the opening of 
the back-door of the protecting case, and the consequent 
admission of the mote-laden air, suffice in three days to 
render the infusions putrid and full of life. 

That such life arises from mechanically suspended par- 
tides is thus reduced to ocular demonstration. Let us 
inquire a little more closely into the character of the par- 
ticles which produce the life. Pour Eau de Cologne into 
water, a white precipitate renders the liquid milky. Or, 
imitating Briicke, dissolve clean gum mastic in alcohol, 
and drop it into water, the mastic is precipitated, and 
milkiness produced. If the solution be very strong the 
mastic separates in curds ; but by gradually diluting the 
alcoholic solution we finally reach a point where the 
milkiness disappears, the liquid assuming, by reflected 
light, a bright cerulean hue. It is, in point of fact, the 
colour of the sky, and is due to a similar cause, namely, 
the scattering of light by particles, small in comparison 
to the size of the waves of light. 

When this liquid is examined by the highest micro- 
scopic power it seems as uniform as distilled water. The 
mastic particles, though innumerable, entirely elude the 
microscope. At right angles to a luminous beam passing 
among the particles they discharge perfectly polarised 
light. The optical deportment of the floating matter of 
the air proves it to be composed, in part, of particles of 
this excessively minute character. When the track of 
a parallel beam in dusty air is looked at horizontally 
through a Nicofs prism, in a direction perpendicular to 
the beam, the longer diagonal of the 'prism being vertical, 
a considerable portion of the light from the finer matter is 
extinguished. The coarser motes, on the other hand, 
flash out with greater force, because of the increased 
darkness of the space around them. It is among the j 
finest ultra-microscopic particles that the author shows the 
matter potential as regards the development of Bacterial 
life is to be sought. 

But though they are beyond the reach of the micro- 


scope, the existence of these particles, foreign to the 
atmosphere but floating in it, is as certain as if they could 
be felt between the fingers, or seen by the naked eye. 
Supposing them to augment in magnitude until they 
come, not only within range of the microscope, but within 
range of the unaided senses. Let it be assumed that our 
knowledge of them under these circumstances remains as 
defective as it is now — that we do not know whether they 
are germs, particles of dead organic dust, or particles of 
mineral matter. Suppose a vessel (say a flower-pot) to 
be at hand filled with nutritious earth, with which we mix 
our unknown particles ; and that in forty-eight hours sub- 
sequently buds and blades of well-defined cresses and 
grasses appear above the soil. Suppose the experiment 
when repeated over and over again to yield the same unvary- 
ing result. What would be our conclusion 1 Should we 
regard those living plants as the products of dead dust 
or mineral particles ; or should we regard them as the 
offspring of living seeds The reply is unavoidable. We 
should undoubtedly consider the experiment with the 
flower-pot as clearing up our pre-existing ignorance ; we 
should regard the fact of their producing cresses and 
grasses as proof positive that the particles sown in the 
earth of the pot were the seeds of the plants which have 
grown from them. It would be simply monstrous to con- 
clude that they had been “ spontaneously generated ” 

This reasoning applies word for word to the develop- 
ment of Bacteria from that floating matter which the 
electric beam reveals in the air, and in the absence of 
which no Bacterial life has been generated. There seems 
no flaw in this reasoning ; and it is so simple as to render 
it unlikely that the notion of Bacterial life developed from 
dead dust can ever gain currency among the members of 
a great scientific profession. 

A novel mode of experiment has been here pursued, 
and it may be urged that the conditions laid down by 
other investigators in this field, which have led to different 
results, have not been strictly attended to. To secure 
accuracy in relation to these alleged results, the latest 
words of a writer on this question, who has influenced 
medical thought both in this country and in America, are 
quoted. “We know,” he sa5rs, “that boiled turnip or 
hay-infusions exposed to ordinary air, exposed to filtered 
air, to calcined air, or shut off altogether from contact 
with air, are more or less prone to swarm with Bacterza 
and vibriones in the course of from two to six days.” 
Who the “ we ” are who possess this knowledge is not 
stated. The author is certainly not among the number, 
though he has sought anxiously for knowledge of the kind. 
He thus tests the statements in succession. 

And first, with regard to the filtered air. A group of twelve 
large test-tubes were caused to pass air-tight through a slab 
of wood. The wood was coated with cement, in which, while 
hot, a heated “propagating glass” resembling a large 
bell-jar was imbedded. The air within the jar was pumped 
out several times, air filtered through a plug of cotton- 
wool being permitted to supply its place. The test-tubes 
contained infusions of hay, turnip, beef, and mutton — 
three of each— twelve in all. They are as clear and 
cloudless at the present moment as they were upon the 
day of their introduction ; while twelve similar tubes, 
prepared at the same time in precisely the same way and 
exposed to the ordinary air, are clogged with mycelium, 
mould, and Bacte?’za. 

With regard to the calcined air, a similar propagating 
glass was caused to cover twelve other tubes filled with 
the same infusions. The “ glass ” was exhausted and 
carefully filled with air which had passed through- a 
hot platinum tube, containing a roll of red-hot plafinum 
gauze. Tested by the searching beam, the calcin^ air 
was found quite free from floating matter. Not a speck 
has invaded the limpidity of the infusions^ ejfc^sed to it, 
while twelve similar tubes placed outside faUeix into 
rottenness. - y ^ ' 

^ ^ 'W’ 
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The experiments with calcined air took another form. 
Six years ago it was found that to render the laboratory 
air free from floating matter, it was only necessary to per- 
mit a platinum wire heated to whiteness to act upon it for 
a sufficient time. Shades, containing pear juice, damson 
juice, hay- and turnip-juice, and water of yeast, were 
freed from their floating matter in this way. The in- 
fusions v/ere subsequently boiled and permitted to remain 
in contact with the calcined air. They are quite un- 
changed to the present hour, while the same infusions ex- 
posed to common air became mouldy and rotten along ago. 

It has been affirmed that turnip- and hay-infusions 
rendered slightly alkaline are particularly prone ^ to 
exhibit the phenomena of spontaneous generation. 
This was not found to be the case in the present in- 
vestigation. Many such infusions have been prepared, 
and they have continued for months without sensible | 
alteration. 

Finally, with regard to infusions wholly withdrawn from 
air, a group of test-tubes, containing different infusions, 
was boiled under a bell-jar filled with filtered air, and 
from which the air was subsequently removed as far as 
possible by a good air-pump. They are now as pellucid 
as they were at the time of their preparation, rnore than 
two months ago, while a group of corresponding tubes 
exposed to the laboratory air have all fallen into rotten- 
ness. 

There is still another form of experiment on which 
great weight has been laid — that of hermetically sealed 
tub^ On April 6 last, a discussion on the “ Germ 
Theory of Disease ” was opened before the Pathological 
Society of London. The meeting was attended by many 
distinguished medical men, some of whom were profoundly 
influenced by the arguments, and none of whom disputed 
the facts brought forward against the theory on that 
occasion. The following important summary of these 
was then given : — “With the view of settling these ques- 
tions, therefore, we may carefully prepare an infusion from 
some animal tissue, be it muscle, kidney, or liver ; we 
may place it in a flask whose neck is drawn out and 
narrowed in the blowpipe-flame, we may boil the fluid, 
seal the vessel during ebullition, and keeping it in a warm 
place, may await the result, as I hav^'Sften done- After 
a variable time the previously heated fluid udthin the her- 
metically sealed flask swarms more or less plentifully with 
Bacferia and allied organisms.” 

Previous to reading this statement the author had 
operated upon tubes of hay- and turnip-infusions, 
and upon 21 tubes of beef, mackerel, eel, oyster, oat- 
meal, malt, and potato, hermetically sealed while 
boiling, not by the blowpipe, but by the far more 
handy spirit-lamp flame. In no case was any ap- 
pearance w'hatever of Bacteria or allied organisms ob- 
served. The perusal of the discussion just referred to 
caused the author to turn again to muscle, liver, and 
kidney, with a vie^v of varying and multiplying the evi- 
dence. Fowl, pheasant, snipe, partridge, plover, wild duck, 
beef, mutton, heart, tongue^ lungs, brains, sweetbread, tripe, 
the crystalline lens, and vitreous humour of an ox, herring, 
haddock, mullet, codfish, sole, were all embraced in the 
experiments. There was neither mistake nor ambiguity 
about the result. One hundred and thirt5^-nine of the 
flasks operated on were exhibited, and not one of this 
cloud of witnesses offers the least countenance to the 
assertion that liquids within flasks, boiled and her- 
metically sealed, swarm, subsequently, more or less 
plentifully with Bacteria and allied organisms. 

The evidence furnished by this mass of experiments, 
that errors either of preparation or observation have 
been committed, is, it is submitted, very strong. But 
to err is human ; and in an inquiry so difficult and 
fraught with such momentous issues, it is not error, 
but the persistence in error by any of us, for dia- 
lectk aids, that is to be deprecated. The author 


shows by illustrations the risks of error run by him- 
self. On Oct. 21 he opened the back'door of a case ; 
containing six test-tubes filled with an infusion of turnip 
which had remained perfectly clear for three weeks, while 
three days sufficed to crowd six similar tubes exposed to ^ 
mote-laden air with Bacteria^ With a small pipette he 
took specimens from the pellucid tubes, and placed them 
under the microscope. One of them yielded a field of 
Bacterial life, monstrous in its copiousness. For a long ^ 
time he tried vainly to detect any source of error, and was | 
perfectly prepared to abandon the unvarying inference ; 
from all the other experiments, and to^ accept the result 
as a clear exception to what had previously appeared to 
be a general law. The cause of his perplexity was finally 
traced to the tiniest speck of an infusion containing 
Bacteria, which had clung by capillary attraction to the 
point of one of his pipettes. 

Again, three tubes containing infusions of turnip, hay, 
and mutton, were boiled on Nov. 2 under a bell-jar con- 
taining air so carefully filtered that the most searching 
examination by a concentrated beam failed to reveal a 
particle of floating matter. At the present time every one 
of the tubes is thick with mycelium and covered with 
mould. Here surely we have a case of spontaneous gene- 
ration. Let us look to its history. _ ... 

After the air has been expelled from a boiling liquid it 
is difficult to continue the ebullition without “ bumping.” 
The liquid remains still for intervals, and then rises with 
sudden energ>^ It did so in the case now under con- 
sideration, and one of the tubes boiled over, the liquid 
over-spreading the resinous surface in which the bell- 
jar was imbedded, and on which, doubtless, germs 
had fallen. For three weeks the infusions had. re- 
mained perfectly clear. At the end of this time, with a 
\dew of renewing the air of the jar, it was exhausted, and 
refilled by fresh air which had passed through a plug of 
cotton- wool. As the air entered, attention was attracted 
by two small spots of penicillium resting on the liquid 
wffiich had boiled over. It was at once remarked that the 
experiment was a dangerous one, as the entering air would 
probably detach some of the spores of the penicillium and 
diffuse them in the bell-jar. This was, therefore, filled 
very slowly, so as to render the disturbance a minimum. 
Next day, however, a tuft of mycelium was observed at 
the bottom of one of the three tubes, namely that contain- 
ing the hay-infusion. It has by this time groivn so as to 
fill a large portion of the tube. For nearly a month 
longer the two tubes containing the .turnip- and mutton- 
infusions maintained their transparency unimpaired. 
Late in December the mutton-infusion, which was in 
dangerous proximity to the outer mould, showed a tuft 
upon its surface. The beef-infusion continued bright and ; 
clear for nearly a fortnight longer. The recent c'old_\ 
weather caused me to add a third gas-stove to the two \ 
which had previously warmed the room in which the ' 
experiments are conducted. The warmth of this stove 
played upon one side of the bell-jar ; and on the day after 
the lighting of the stove, the beef-infusion gave birth to | 
a tuft of mycelium. In this case the small spots of pent- ! 
cillium might have readily escaped attention ; and had 
they done so we should have had three cases of “ spon- 
taneous generation ” far more striking than many that 
have been adduced. 

he €o?itinned.) 


NOTES 

M. E. Quetelet has issued a Notice giving a brief account 
of the recent progress of the Brussels Observatory, which has 
been established only in the face of great difficulties. In 1833' 
meteorological observations were commenced to be made, and a 
few years after astronomical observations were added by the 
elder Quetelet. The work which is at present being carried on' 
has for its object a general revision of the variable stars. Seventy 
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thousand positions have already been collected — forty thousand 
for right ascensions and thirty thousand for decimations. Two- 
thirds of these observations are published, the rest is calculated, 
and will be printed as soon as the resources of the Observatory 
permit. For fifty years a series of observations have been carried 
on in reference to the variations of the magnetic needle at 
Brussels, the results of which M. Quetelet hopes to be able by 
and by to publish. He, however, feels that if Brussels is to 
beep up with the science of the day, much remains to be done. 
A. Commission appointed in 1S74 to report on the Observatory 
^'ave in their report at the end of that year, and their principal 
conclusions are as follows : — To complete the magnetic system 
(if the Observatory by the acquisition of self-registering instru- 
ments, to organise the International Meteorological Service, to 
obtain an equatorial of large dimensions with the accessories 
necessary to the spectroscopic investigation of the heavens, and to 
' increase the number and improve the position of the observer. 
The Ministry have, unfortunately, not yet come to a decision on 
these conclusions, though we hope they may do so soon, and 
enable the valuable work of the Observatory to be carried on ' 
with complete efficiency, and the results be regularly given to 
the scientific world. Meanwhile, the work of the Observatory 
is being regularly carried on on the old lines. 

The new Aquarium at Westminster was opened on Saturday 
last by the jDuke of Edinburgh 5 but though the building is 
sufficiently complete for concerts to be held, it will be many 
weeks before the tanks are in a proper condition to receive w’-ater. 
The arrangements connected with the aquarium proper have been 
under the direction of hlr. W. A. Lloyd, who planned the Crystal 
Palace and other aquaria. There are in this latest development 
' of aquarium construction two or three new points worthy of 
attention. The water in flowing from one tank to another will 
overflow^ from one and pass down a tube, so that it enters the next 
at the bottom, by which means a more thorough mixture than has 
hitherto been attained will be ensured of the wa‘er that has been 
exposed to the surface aeration. The reservoir which occupies 
the space under the large hall is divided into nine compartments, 
so that in case of an accident to any part, it can be cleared of 
the water and repaired w^hile the other sections remain in opera- 
tion. The total capacity of the reservoir is 600,000 gallons, and 
^the total amount of water in reservoir and tanks together will be 
750, (XX) gallons. For the circulation eight rotary vulcanite 
pumps are erected, and they are capable of sending 56,000 
gillons an hour through the tanks if needed, to meet any 
emergency, though it is calculated that I5,0(X) to 20,000 gallons 
w'll be about the average amount. The plan of forcing down- 
wards small jets of water into each tank, as at the Crystal 
Mlace, is adopted. In the anemone tanks the water will be 
«riodically emptied, representing, to some extent, tidal action. 
The salmon will have a fifty-feet run, and so will the wrasse. All 
the pipes, culverts, See., are of vulcanite, but the glass fronts of the 
tanks are fitted in cork, with the exception of some of the lime- 
stone rock -work, which may probably be too soluble ; everything 
that forethought could arrange in accordance with our present 
knowledge seems to have been attended to. It is to be hoped 
that the scientific results obtained will not be out of proportion 
to the cost of the undertaking. The official guide-book pub- 
lished on Saturday contains a useful article on aquarium manage- 
ment by hlr. Lloyd, and the Gardeners^ Magazine of last week 
has also a contribution from his pen on the rise and progress 
of aquaria in England ; the Mornings Post of Saturday last con- 
tained an interesting article. The cover of the ofticial guide- 
book is ornamented with a wcodcut by Tenniel, which is quite 
equal to his happiest efforts in Pu 7 ick. 

The Committee of Science of the Irish Academy wiU meet 
on Feb. 28 to take into consideration applications for assist- 


ance out of the parliamentary grant for the preparation of 
scientific reports ; and it is requested that all such applications 
be forwarded to the secretary on or before that date. 

The IMontsouris Observatory has been supplied wdth a number 
of recording apparatuses for barometric pressures constructed on 
new" principles, and instruments for recording themrometric 
variations have been made on aneroid and bi-metallic principles. 

A steel needle guided by these dilatations traces a cun^e on a 
rotating cylinder. The anemometer records by a magnetic con- 
trivance devised by M. hlangon. M. Marie Davy has also 
established an apparatus for recording the pressure exerted 
by the wind. A specially devised mirror has been arranged to 
indicate the direction of the clouds, which it is rather difficult to 
discover from direct inspection of the clouds themselves. 

Dr. Samuel Birch has been appointed to the Rede Lec- 
tureship in the University of Cambridge. He will deliver his 
lecture about Easter. 

At the January meeting of the Photographic Society, the hon. 
secretary read a note on the action of eosin on the photographic 
spectrum, by Captain J. Waterhouse, B.S.C., assistant surveyor- 
general of India. Tetrabromfluorescin, or eosin as it is termed 
commercially, is a dye remarkable for its intense fluorescence 
and beautiful pink colour. Its absorption spectrum is charac- 
terised by a very strong band between E and F, which fades off 
on either side and terminates half way between D and E, and 
half way between F and G. At the part of the spectrum 
indicated, photographic action was increased to a marked 
degree when the collodion was stained witli the dye. Captain 
Waterhouse naturally inferred that greens, e.g. foliage, would 
exhibit more detail if photographed on eosin-stained plates, but 
this was not the case, the only effect was to make the whole 
action of the light slower. Vogel’s observations have thus been 
confirmed so far as the spectrum effects are concerned ; the want 
of action when coloured surfaces are photographed is however 
at variance with his results obtained, we believe, by photo- 
graphing coloured papers. By the kindness of Mr, John Spiller, 
to whom Captain Waterhouse’s letter was addressed, we have 
been enabled to see some of his spectrum photographs, and they 
certainly surpass any results of the kiud we have yet seen. 

The Journal d^Hygilne^ No. 8, of Dr. Prosper de Pietra 
Santa, contains several articles of interest. The Climat de Pau 
gives a brief 7 'esu?jii of the meteorological characteristics of this 
place, in which special prominence is given to the chief feature 
I of its climate, viz. the remarkable calmness of its atmosphere, 
which, combined with a light porous soil draining away the 
rains as they fall, and’the great beauty of its environs, have made 
the reputation of Pau as a desirable winter and spring sanata- 
rium. In Id Eiriigratmi dans le Midi de la F 7 'ance attention is 
directed to the varied climates of France in their therapeutic 
relations, which are classed, according to their characteristics in 
these respects, into sea-climates, such as Cannes, Menton, 
Ajaccio, and parts of Nice, Hyeres, and Alger ^ hill climates, 
such as Pau, Orthez, Le Caunet, and parts of Nice, Hyere?, 
and Alger ; and mixed or intermediate climates, such as Arcachon, 
Vernet, and Amelie-les-Bain, The determination landv7ard of 
sea climates which are considered as consisting in an atmosphere 
containing a minimum of miasmatic matters, a maximum of 
oxygen, the air impregnated with fine particles of chloride p£ 
sodium, and with a peculiar odour derived from marine plants’ 
charged with bromine and iodine, is a point of considerable xm* 
portance. 

The Bulletin Inter}iatmial of the Paris Qbisefvatcay of the 
1 8th inst. is the first number of a new . ^)C!e^ed by the 
printing establishment of MM, Yves by the process 

of photo-engraving, of whiii a brief account is given* The 
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■whole process occupies only from two and a half to three hours. 
The greatest care ■will continue to be taken to make the Bulletin 
a medium, of the most recent information relating to astronomy 
and meteorology, particularly the meteorology of each of the 
regional districts, so as to secure that unity of action among 
French meteorologists without which nothing of real importance 
can be done. 

In the Bulletin International of the Observatory of Paris for 
the 13th inst. is given a table showing the depth of the water of 
the Seine at Paris on each day during 1875 by two ga-uges, one 
placed on the Pont de la Tournelle, and the other on the Pont 
Royale. The gauge on the Pont de la Tournelle is graduated 
from the point to which the water of the Seine fell during 1719. 
The mean height of the Seine during 1875 was 2-J feet, the 
maximum height lof feet on Jan. 28, and the minimum -y foot 
below the zero of the scale. The greatest flood hitherto re- 
corded was 27 feet in 165S, and the greatest drought feet below 
zero on Sept. 29, 1S65. 

It is announced that the Atlas Meiiorologique for the years 
1872-73-74 will appear in a few days, and it is hoped that the 
Atlas for 1S75 will be ready for issue in the end of July next. 

A MICROSCOPICAL club has been founded at Honolulu, which 
promises to be very successful. The visit of the Challeriger to 
the Sandwich Islands seems to have been the immediate occa- 
sion of this laudable step being taken, as the late Dr. Von 
Willemoes-Suhm is mentioned in connection with it. Already 
there are forty members, who have subscribed Soo dollars to 
purchase a large microscope from Beck and Smith of London. 
The club will find plenty of work in the investigation of the 
natural history of these interesting islands, and we hope the 
members will not confine their investigations merely to micro- 
scopical subjects. 

Our readers no doubt know that we have a younger French 
sister who appears under the name of La Nature. We have 
just received from Germany a specimen of another of the family, 
rejoicing in the name of Die Natur. This seems, however, to be 
a new series of an old-established journal, but whether it has 
always appeared under its present name we cannot make out 
It is conducted by Dr. Otto Ule and Dr. Karl Miiller, of Halle, 
is mainly devoted to natural history, and the number sent us 
contains several interesting articles ; among these is one on the 
African Steppes, by Dr. Ule. 

At the Royal Geographical Society, on Monday night, Sir H. 
C. Rawlinson intimated that Lieut. Cameron was still at Loando, 
and would remain there until he saw his men safely embarked 
for their homes in East Africa. He will stay two months in 
Madeira to recruit his health before returning to England, where 
he is expected soon after Easter. Sir Henry stated that the map 
of Cameron’s route would probably be ready by the time of the 
next meeting of the Society, as also the extremely valuable 
register of his observations. hlajor-General Sir F. M, Goldsmid 
then read a paper on the recent journey of Capt. G. Napier on 
the Turcoman frontier of Persia. 

Successful experiments have been carried on by the French 
Great Northern Railway at Paris -with electric lighting. With a 
steam-engine of three-horse power, a light equal to 100 ordi- 
nary lamps, each consuming 150 litres of gas per hour, has been 
obtained regularly for almost any length of time. It is contem- 
plated by the engineers of the company to place four electric 
lamps in the large nave, which is 200 metres long and 60 metres 
high. The lighting of the company’s workshops at La Chapelle 
■will also be attempted with ten lamps. The buildings cover 
forty acres, and are now lighted by 700 gas lamps. It is stated 
that the Lyons Company will try to make use of Gramme’s 
magneto-electric machines to light up the way. 
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There will be au examination at Gonville and ' Caius 
College, Cambridge, on the 4th of April, for two Shuttleworth “ 
Scholarships, each of the ■^alue of 60/. per annum, and tenable 
for three years. The subjects of examination are Botany aiid_. 
Comparative Anatomyinits most general sense (including Zootomy 
and Comparative Physiology), Candidates must be registered ; 
medical students of the University of Cambridge who shall havrj ; 
kept not less than eight terms, have passed the additional exam', ‘ j 
nation required for candidates for honours, and produce sat! | 
factory testimonials of good conduct. For farther informatio| | 
apply to the Rev. N. M. Ferrers, Tutor of the College, \ | 

The trustees of the Johnson Memorial Prize, Oxford, propost-^ 
the following subject for an essay “ The History of the suci 
cessive stages of our knowledge of Nebulas, Nebulous Stars, and) 
Star-clusters from the time of Sir William Herschel.” The I 
Prize is open to all members of the University of Oxford. Can- ; 
didates are to send their Essays to the Registrar of the University ' 
under a sealed cover marked ‘'Johnson Memorial Prize Essay,” 
on or before the 31st day of March, 1879. 

Prof. De'WAR commences his lectures as Jacksonian Pro- 
fessor at Cambridge on Tuesday next ; the subject is Organic 
and Animal Chemistry. 

We have received a very significant publication from the Chief i 
Inspector of Mines of Victoria, Australia, in the form of a large j 
sheet printed in Chinese, and containing the provisions of the • 
Regulation of Mines Statute for the colony. There are, we 
believe, 11,294 Chinese miners in Victoria, many of whom know 
nothing of the English language. In some of the districts they 
are employed in quartz and in alluvial mines of great depth, and 
; the Victorian Government have acted wisely in taking this 
method to make them acquainted with the mining regulations. 

The Report of the Kew Committee for the year ending 
Oct. 31, 1875, sliow-s that the usual work at the Kew Observa- 
tory has been diligently carried on during the past year. 

We have received from their respective publishers ‘'The 
Year-Book of Photography” (Piper and Carter, Gough Square, 

1 E.C.) and the “British Journal Photographic Almanac” (H, ' 

! Greenwood, York Street^ Covent Garden). Both contain many 
admirable articles on photographic subjects, but it is to be-* 
regretted that, failing a more scientific treatment of the art anc 
the development of new methods of manipulation, these an 
nuals, instead of recording progress, serve up the same wear 
course of glass- cleaning, bath treatment, posing, lighting, anc 4 
printing, year after year. The frontispiece to the “Britis"^* 
Journal Photographic Almanac ” is a charming child study^ | 
Faulkner, entitled “ Simplicity,” but is by no means an admfA 
able example of photo-mechanical printing. 

A FURTHER attempt is being made to introduce salmon into 
the Antipodes this year under perfectly new conditions. The 
New Zealand Government and Sir Samuel Wilson, of the Vic- 
toria Acclimatisation Society, had simultaneously asked Mr, 
Buckland to undertake the task of sending ova to Otago and 
Melbourne respectively. Mr. Buckland, in conjunction with 
Mr. J. A. Youl, arranged to make both shipments at once, and 
the eggs, collected in the Severn, Dart, Ribble, and other 
rivers, have accordingly been sent out, packed in moss and ice. 
by steamer, to Melbourne. The passage is estimated to occupy 
about fifty days. One portion of the eggs will be landed at 
Melbourne, and the others, if they are in good condition, will be 
at once repacked and transhipped for Otago, where they are 
estimated to arrive about a fortnight or three weeks after leaving 
Melbourne. The eggs were all in proper condition when they 
left London on board the Durham^ and there is every prospect 
of their reacliing Melbourne, at least, in safety. 
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By a curious coincidence, intelligence has just reached us of 
the safe arrival in Auckland, New Zealand, of 40,000 salmon 
eggs from the Columbia River, North-west America. These 
eggs were sent from San Francisco by steamer, consigned to the 
Napier Acclimatisation Society ; but on arrival at Auckland 
they were found to be so far advanced that it was determined not 
to risk sending them all to Napier, but to distribute them imme- 
diately in suitable localities in the neighbourhood. One half was 
thus treated, and the remaining 20,000 were sent on to their 
original destination, Napier. There is every probability that an 
actual colony of salmon has now been planted in New Zealand, 
for the fry were in a very healthy condition, and great care was 
taken by Mr. Firth to protect those placed in the rivers from all 
possible enemies. 

The last issued number of the Transactions of the Institute of 
Engineers and Shipbuilders of Scotland contains a paper, by 
Prof. James Thomson, on “Comparison of Similar Structures 
as to Elasticity, Strength, and Stability.’' 

Ix a report published by General Chanzy, Governor- General of 
Algeria, it appears that the organisation of a sanitary service has 
been completed all over a country which is larger than Great j 
Britain. In every district has been established a mededn de 
colonisaimi^ who is appointed after having passed a special exa- 
mination, is paid by Government, and is not allowed to take 
fees. 

A PAPER on the Bairachia and RtpHUa of Costa Rica, with 
notes on the reptiles of Nicaragua and Peru, by Prof. Cope, 
has recently appeared in the quarto journal of the Philadelphia 
Academy of Natural Sciences. Most of the Costa Rican ma- 
terials were obtained from the researches of Dr. William M. 
Gabb, who was engaged for several years in exploring that 
country in behalf of the Costa Rican Government, by which he 
has added very largely to our knowledge of the geography 
geology, general natural history, and ethnology of the region 
He has already published many papers in all these departments* 
and it is to him we owe our only reliable information in regard 
to the Costa Rican aborigines. The first series of the collec- 
tions made by Dr. Gabb have all been presented by him to the 
National Museum, in Washington, and they constitute a highly 
valued portion of the extensive collections of the establishment. 
Other collections employed in this memoir are those of Dr. Van 
Patten and Mr. C. N. Riotti, these covering the region extending 
from the Atlantic to the Pacific. Eighty-nine species were fur- 
nished by Prof. Gabb, of which thirty-seven were new to science. 
The total number of species known from all investigators in 
Costa Rica is 132, and it is probable that a large number yet 
remain to be discovered, showing that the region is rich in ter- 
restrial cold-blooded yeitebrates. 

The additions to the Zoological Society's Gardens during the 
past week include a Leopard {Felis pardits) from Africa, pre- 
sented by Mr. F. Elton ; a Black Lemur {Lertim^ 7 nacacd) from 
Madagascar, presented by Mr. Dugald Gilchrist ; a Common 
Marmoset {Hapale jacckus) from Brazil, presented by Master F, 
F. Goodliffe ; two Gannets {Sula bassana), European, presented 
by Lieutenant-Colonel Dugmore ; a Rose Hill Parrakeet {Platy- 
cercus exzmms) kom New South Wales, presented by Mr. J. 
Smith ; a Roseate Cockatoo ( Cacatua roseicapilla) from Australia, 
presented by Dr. Bree ; three Brazilian Caracaras {Polyhorus 
brasiliensis) from South America, deposited ; a Coypu Rat 
{Myopoiamus coypus\ a Spotted Cavy {Ctzhgenys paca), a Central 
American Agouti {Dasyprocta punctata) from South America, a 
White-spotted Crake {Porsana notata) captured at sea off Cape 
Santa Maria, three Geoffreys Terrapins {Plateniys geoproyana) 
from the Argentine Republic, a Maximilian's Terrapin {Hydro- 
Tnidusa maximliani) from Brazil, purchased^ 


SCIENTIFIC SERIALS 

The current number of the Qiiarterly yournal of Microscopical 
Science commences with a memoir, by Dr. G. Thin, on the 
structure of hyaline cartilage as found by immersing it in a solu- 
tion of caustic potash at 10 f F., and otherwise. A successful 
potash preparation shows flattened polygonal cells adhering to 
each other exactly like an epithelium. Much manipulatory ex- 
perience is necessary for the demonstration of these, and it must 
be mentioned that the author has ‘ ‘ a strong conviction of the 
uniformity of plan in the general structure of the tissues." — Mr, 
Hugh Price wntes on a polystomatous condition of the hydranths 
of Cordylophora lacustris, and figures his specimens. His obser- 
vations tend to show that the polystomatous condition may be 
due to injury of the parent bydranth. — Prof. E, R. Lankester, 
F.R.S., contributes two papers; the first, including further ob- 
servations on a peach, or red-coloured Bacterium {Bacterium 
rubescens\ in which a further account of that organism is given. 
The second is a valuable account of Prof, Haeckel’s recent addi- 
tions to the Gastrsea-theory, illustrated by four important plates 
exemplifying the letterpress. The following terms are fully ex- 
plained : Pdingeny and Cenogeny, the tendency to recapitulation 
and to suppress the details of ontogenetic development ; Hetero- 
chrony and Heterotopy, the perturbations in ontogeny as regards 
time and space. The conceptions with which these terms are 
associated must be fully mastered by all who study evolution 
from its developmental aspect. The four chief types of egg- 
cleavage and of Gastnila-formation are then explained, and Sie 
stages which each undergo, the monenila-, cytula-, morula-, 
blastula-, and gastnila-stages are recounted, the prefixes archi-, 
amplii-, disco-, and peri- being applied to the four respectively. 
The nomenclature, though at first apparently formidaWe, much 
simplifies this otherwise complex subject. — INIr. C, S. Tomes, in 
writing on the development of teeth, gives a summary of the 
many and important results at which he has arrived in his valuable 
researches, together with the investigations of others which bear on 
the subject. Gcodsix's primary open dental groove is shown to have 
no existence. In reality an ingrowth is shown to develop from the 
deep layer of the epithelium, consisting of a double layer of cells bur- 
rowing down into the submucous tisssue, and looking in transverse 
section like a tubular gland. The next stage consists of an active 
growth of cells in the deepest end of the epithelial inflection, the 
immediately subjacent tissue at almost the same time, becoming 
; elevated at corresponding points where teeth are to be developed ; 
the subjacent tissue forming a conical papilla, the enamel organ 
appearing with or even before tae papilla. Many important 
points in the tooth-development of the lizard and fish are also 
discussed. — Dr. Percival Wright has a note on Stenogramma in- 
terrupia, in which the author proves that the tetrasporic fruit 
of that rare and beautiful Alga was described by Dr. W, H. 
Harvey, contrary to the assertion of Mr. E. M. Homes.— Mr. 
W. Bevan Lewis describes the best methods of making prepa- 
rations of sections of cerebral and cerebellar cortex ior micro- 
scopical examinaiion. — Mr. H. C. Sorby, F.R.S., has a paper on 
the evolution of Hsemoglobin, based mainly on the fact that the 
centres of the haemoglobin bands from the red blood of Planorbis 
lie two and a half or three millionths of a millimetre nearer the 
blue end of the spectrum than do those of vertebrate blood. — 
Reviews of Dr. Klein's “ Anatomy of the Lymphatic System," 
Part II., and of the English translation of Frey's “ Histology 
and Histochemistry of Man,” are also given, followed by notes, 
proceedings of societies, &c. 

i The number for July 1875 of Siebold and Kblliker’s Zeitsekrift 
f fiir Wissensckaftliche Zoologu opens with a valuable contribution 
by Dr. Claus, to our knowledge of the parasitic Copepoda, under 
the following headings : — The genus Hersilia ; the classificatory 
value of the oral apparatus; the Ergasilidae ; the Nereid ico- 
lidse ; the Ascidicolidse ; the Siphonostoma, and the genus 
Lamproglena. Several excellent plates illustrate the paper. 
Dr. Claus concludes that a natural classification is at present 
impossible, because of the gaps in our knowledge of many points 
in the organisation and development of these remarkable para- 
sites, — Dr. Ludwig Stieda gives a detailed description of the 
general and microscopic structure of the brain and spinal cord in 
the Chelonia, derived from the examination of Testztdo Crteca and 
Emys Europoea — much-needed acquisition. — Dr. Ludw^ Graff 
describes several new species of Turbellaria. — O.^Bufechli, in a 
controversial article on the Infusoria, contests the receiv^ inter- 
pretations of the phenomena following their, conjugation, and 
endeavours to show that Hackel and Cla;^ made no real 
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advance in the morphology of Infusoria by their recent re- 
searches. — Prof. Selenka contributes a concise but very interest- 
in o- account of rhe development of Fhascolosoma dongatum from 
impregnation to the fourth day, beyond which his specimens did 
not develop. The changes in the first few hours after impreg- 
nation are carefully figured at brief intervals ; the formation of 
the alimentary canal by invagination was very clearly made out. 
Prof. Selenka contemplates publishing a monograph on the 
Gephyreans. — Prof. H. Nitsche gives a preliminary account of 
his researches on the structure and budding of Loxosoma 
sidnii; the most important result he claims to have demonstrated 
is the exclusive origin of the bud from the ectoderm of the 
parent, so that there is a direct conversion of ectodermal elements 
of the parent into entoderm elements of the offspring. — Dr. 
Anton Dohm gives a full account of the regulations and manage- 
ment of his zoological station at Naples. 

The September number of the same journal opens wdth some 
very interesting observations made in the aquarium at the Naples 
Zoological Station by Prof. Koilmann, chieSy relating to the Ce- 
phalopods. The most notable paper is one by Dr. Malbranc on 
the lateral lines and their sense-organs in Amphibia. The posi- 
tions in which these organs occur are described and figured for 
a number of species in each main division of Amphibia, the 
nerves which supply the kteral^organ system are traced, espe- 
cially the distribution of branches of the vagus, and the micro- 
scropic structure of the organs is described and figured. He 
shows their intimate correspondence in structure with the taste- 
goblets of the Tadpole, the similarity of the characteristic cells 
being remarkable. The discovery of taste-goblets in mpy 
species of Amphibia is also recorded, and is to form the subject 
of another papver. — ProfiKollmann contributes a paper describing 
his investigations on the circulation in Aplysiae, Lamellibranchs, 
and CephSopods. Among the mcst important of his conclu- 
skms are that Aplysim and Lamellibranchs have arterial hearts, 
and that there is not really any lacunar system in Cephalopods. 
He has also made very careful investigations as to the admission 
of water into the blood in many MoUusca. — O. Biitschli gives a 
brief contribution on the development of Czicullanus degans, 
showing the formation of its embryo by a process of involution. 
It is connected in several important characters with the embryo 
of Sagitta, — Dr. Dobra has a paper of fragmentary notices on 
Insect Development, devoted principally to points in the deve- 
lopment of the Silkworm and the Mole-cricket. — One of Dr, 
von Wiilemoes-Suhm’s letters from the Challenger concludes the 
number. 

Reicheri and Du Bois Reymond's Archiv^ Nov. 1S75. — This 
number includes a contmuation of Robert Hartmann’s contribu- 
tions to the knowledge of the anthropomorphic primates, dealing 
with the osteology of a number of specimens of chimpanzee col- 
lected by Dr. Schweinfurth ; the conclusion of Paul Mayer’s 
elaborate account of the anatomy of Pyrrhoeoris apterus ; and 
an aiticle by H Dittmer on the theory of double monsters. 


SOCIETIES AND ACADEMIES 

Lqnix)n 

Chemical Society, Jan. 20. — ^Prof. Odling, F.R.S., vice- 
president, in ihe chair. — Dr. Armstrong exhibited a specimen of 
pure crystallised glycerin from Messrs. Dunn and Co., Stratford. 
— Mr. E. Neison then communicated a note on sebate of cobalt, — 
After which Dr. C. R. A. Wright gave an abstract of Part IV. of 
the researches by himself and Mr. G. H. Beckett on narco tine, 
cotamine, and hydrocotamine ; on oxynarcotine, a new opium 
educt, and its relationship to narcotine and narceine. — The last 
paper was on a method for estimating bismuth volumetricaliy, 
by Mr. M. M. P. hluir. 

Zoological Society, Jan. iS- — Mr. Robert Hudson, F.R.S., 
vice-president, in the chair.— Prof. A. H. Garrod read a paper 
on a peculiarity in the carotid arteries and on other points in the 
anatomy of the Ground Hombill {^Bucorvus ahy‘ssinicu£\, — Mr, 
Edward R. Alston read a paper on the classification of the order 
Glires. Lilljeboig’s sub-orders Glires simpUcideniati and duplici- 
deniaii were recognised, the former being divided into sections 
equivalent to Brandt’s sub-orders Sciuromorpki, Myomorpkiy and 
HystricomorpJii. A tliird sub-order was proposed for the recep- 
tion of the fossil form Typiherium, — A communication was read 
from Mr. E. A. Liardet, containing notes on the Land Shells of 
Taviuni, one of the Fiji Islands, with descriptions of several new 
species. — iMr, E. A. Schafer read a paper prepared by himself 


and Mr. D. J. W’^illiams on the structure of the mucous mem- 
brane of the stomach in the kangaroos, in which he gave a 
minute description of the histological characters of the different 
portions of this organ. — A communication was read from Mr. 
W. H. Hudson, containing notes on the habits of the Rails of 
the Argentine Republic. — The Hon. W. H. Drummond read a 
paper on African Rhinoceroses, in which he gave reasons for 
believing in the existence of five species in Africa, including 
R. oszjdlii which, however, might probably be merely a variety 
of R, swms. — A communication was read from Mr. E. Pierson 
Ramsay, containing a continuation of his remarks on the birds 
met with in North-eastern Queensland, chiefly at Rockingham 
Bay. — A communication was read from M. L. Taezanowski, 
containing the description of a spotted deer found in Southern 
Ussuri, district of Amoorland, for which he proposed the name 
Cerz'iis dybowskii. — IMr. A. G. Butler communicated a revision 
of the Lepidopterous genus Tcracolus, wuth descriptions of the 
new species. 

Geologists’ Association, Jan. 7. — Mr. Henry Woodward, 
F.R.S., vice-president, in the chair. — On the geology of New 
Zealand, with special reference to the drift of that country, by 
Dr. Hector, C.M.G., F.R.S. The author first drew attention to 
the geographical position of the islands, indicating on the South 
Polar chart their situation relative to known lands of the Antarctic 
area. Great ice-packs encumber the intervening ocean, circu- 
lating around the pole ; travelling in a spiral, and thus increasing 
their distance from the centre. On the meridian, of South Shet- 
land, as low as 40° S. latitude, the seas are at all seasons 
crowded with icebergs, but there is an indentation of the ice- 
pack opposite Austrsdia and New Zealand, though erratic 
masses escape sometimes. There are, however, five degrees of 
latitude off the extreme south of New Zealand, clear of the 
limit w'here icebergs are ever found. As regards latitude the islands 
occupy a position equivalent, in the Northern Hemisphere, to 
a line between Paris and Algiers. They lie parallel to Australia, 
1,200 miles E. byS., and repose on a sub- marine plateau, which, 
along the west shores of the islands, is submerged to a depth of 
from 1,200 to 1,300 feet, but further westward terminates in 
water 6,600 feet deep. The edge of this plateau comes close in 
shore on the S.W. extremity of the Southern (middle) island. 
Thus New Zealand is a remnant of a once far more extensive 
land, whose eastern boundaries are not as yet clearly defined, 
but the author was disposed to include the Chatham Islands as 
a portion of it. Norik Island. — The eastern shore is the 
boldest ; foul weather, and consequently denudation, coming from 
the N.E. The west side is more shelving; but the great 
volcanic boss of Mount Egmont, which rises at a gentle angle to 
a conical summit, protrudes its proiecting buttresses of lava far 
in 10 the western sea, and has thus been the means of preserving 
a great tract of IMiocene tertiaries beliind it ; these constitute 
some of the best land in the country. Sotith Island. — The 
denudation comes from the west : its western shores also 
approach nearer to the edge of the plateau, and the mountains 
of the south-west angle rise from a profound abyss to a 
height of from 4,000 to 5,000 feet. In the North Island a belt 
of hard rocks, consisting of the Upper Palteozoics, and 
the older Mesozoics, constitutes a sort of back-bone, occu- 
pying the east-central portions, against which the sofeer 
of more recent rediae. In the South Island this 

belt of Upper Palaeozoic rocks, constituting the high mountain 
chain known as the Southern Alps, sweeps down through the 
centre with an^ incline towards the w^t, and then curv^es round 
towards the east again quite to the sea on that side. Against 
these also the Upper Mesozoics and Tertiaries recline. On the 
west and south of this easterly bend of the belt of the newer 
Palaeozoics a great mass of foliated rocks occur in the province 
of Otago, constituting the well-known gold-field. In the far 
south-west we have only crystalline rocks, and these belong to a 
series which seems to reappear in much of the detached lands 
of the Southern Ocean, such as Kerguelen’s Land, Auckland 
Islands, &c., where Miocene volcanic rocks also occur. The 
meteorology of the country, as having an important bearing on 
the denudation of the surface, was next considered. Referring 
principally to the Southern Island, we have here the mixing point 
of the N.E, and S. W. currents. On the west side, at Okitika, the 
annual range of temperature is 50° ; on the east side, at Christ- 
church, 650 ; moisture, west side, 90°, east side, 75° ; rainfall, 
west side, 120 inches; east side, 25 inches; number of rainy 
days, west side, 202 ; east side, 91* Much of this enormous 
precipitation is deposited as snow in the Southern Alp's, which 
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comb out the moisture from the westerly winds ; hence the 
extensive glaciers of the mountain region and the comparative 
dryness of the Canterbury Plains- Mount Cook has an elevation 
of 14,000 feet ; this is the principal snow area of the Southern 
Alps, and here the island is narrowest. In shape this snow- 
field is less compact than that of the Bernese Oberland and 
of the Mount Blanc region ; their respective areas are : snow- 
field of Mount Cook, 160 square miles ; Bernese Oberland, 140 
square miles ; hlount Blanc, 75 square miles* The crystalline 
mountains of the south-west do not contain nearly so much snow. 
The Tasman glacier is iS miles long, and 2 miles wide at its 
terminal face ; the terminal face of the Godley glacier is 3 miles 
across. The author then gave a description of the leading 
features of the glacier scenery, illustrated % very effective pic- 
tures ; one of hliiford Haven, with the half-snowed pealcs of 
Mount Pembroke and its neighbours rising to a height of more 
than 5,000 feet, was very striking; he also demonstrated the 
erosive action of glaciers in cutting back cols — an action more 
energetic formerly, some of the cols having been worn down as 
low as 1,800 feet. The author pointed out on a map, specially 
constructed for the purpose, the immense extent of the sno-w 
area in former times as contrasted with that now existing. This 
proved by the abundance of moraine matter. At present the 
glaciers on the west side of the Southern Alps are remarkably 
dean (as was \vell shown by a splendid series of sketches in 
colour by the Hon. Mr. Fox and lent for exhibition to the meet- 
ing), whilst those on the east side are largely charged with 
detritus. Following a given section in this direction away from 
the central ridges we find generally a rock basin, and still lower 
immense moraines extending to the Canterbury Plains, till they 
pass under the deposits of these plains, which are referred to 
Pliocene and Post-tertiary age. In further illustration of the 
former extent of the snow-fields, the author indicated old centres 
of glaciers in the north of the island. The reason for this con- 
traction of the ice area is the great question for determination. 
Was it due to difference of climate the result of a great glacial 
period ? The remains of the past fauna afford no evidence of 
this. We may, indeed, suppose that the whole fauna migrated 
to the north, but we must in that case invent the land and bring 
into play oscillations more extensive than those required for 
anotlier alternative, viz., the alteration of level within the area 
itself. We might suppose a general alteration of level, even to 
the extent of 4,000 feet higher than at present, but the evidence j 
afforded by the shore line is unfavourable to this view. There 
remains then the theory of unequal elevation, which, combined 
with a most enormous destruction of surface, the result of ages | 
of glacier action, best explains the phenomenon. There can be 
no doubt that at present the south-west portion . of the island, 
where the crystallme rocks prevail, is very much depressed in 
comparison with its position at some former period ; the extra- 
ordinary depth of the sub-marine valleys proves this. The author 
was inclined to believe in a period of irregular elevation, the 
south-west portion having been elevated first, though possibly 
the Nelson region at a still earlier date. In conclusion, the author 
stated his belief that there had been no general change of climate, 
but many changes of relative level, resulting in a great destruction 
of surface, which had taken place in groups of peaks at different 
times ; the areas of the crystalline rocks have been least affected 
in their relative changes of level, the oscillation having been 
greater in the other masses, which have been crumpled up 
against these. 

Manchester 

Literary and Philosophical Society, Dec. 28, 1S75. — 
Edward Schunck, F.R.S,, president, in the chair. — ^The following 
communication from Dr. Joule, F.R.S., was read: — Unsuccess- 
ful attempts have recently been made for the purpose of utilising 
a modification of the common kite as a means of obtaining a 
view of the surrounding countr}\ The machine in each instance 
rose only to fall violently to the ground after remaining in the air 
a very short time. These trials have brought to my recollection 
some experiments I made mors than six years ago, but of 'which I 
did not publish the results, imagining that all such matters must 
have been thoroughly elucidated by the Chinese, if not by our own 
more juvenile kite flyers. The usual method of making the 
skeleton of a kite is to affix a rather slender bow to the top of a 
standard, tying the extremities of the bow to twine fastened to 
the bottom of 3 ie standard. The steadiness of the kite in the air 
depends on the fact that the "wings yield with the wind. If the 
bow is too stiff and the surface nearly a plane, instability results. 
A kite ought to have a convex spherical surfacie for the wind to 


impinge upon. Such a surface I readily made by fixing two 
bows crosswise. The string was attached to a point a little 
above the centre of the upright bow, and a very light tail was 
fastened to the lower end. The kite stood in the air wdth almost 
absolute steadiness. I found that by pulling strings fastened to 
the right and left sides of the horizontal bow, the kite could be 
made to fly 30° or more from the direction of the wind, and 
hence that it would be possible to use it in bringing a vessel to 
windward. One great advantage of such a mode of propulsion 
over ortoary sails would be that the force, hov;ever great, could 
be applied low down, so as to produce no more careening than 
that desired by the seaman. —E. \Y. Binney, F.R.S. , said that 
in the Isle of Man there had been a prevalence of easterly winds 
throughout the months of October and November, such as he 
had never experienced during a residence of ten years. This 
appears to have influenced the migration of swallows. In the 
beginning of September the chimney swallows and the house 
martins assembled in great numbers on his buildings on Douglas 
Head, as they were accustomed to do prior to their annual 
departure, and disappeared. On Nov. 5, betw^een 10 and 12 
A. M., he observed a dozen house martins {Hirundo m-bua) in 
front of his house and between it and the sea, busily employed in 
pursuing their prey. During the summer months the swift and 
sand martin are frequently seen in the same locality, but seldom 
the swallow or house martin, and he was inclined to believe that 
the presence of the latter was due to their having been driven 
out of their course by the easterly gales. 

Jan. II, Edward Schunck, F.R.S., president, in the cliair. — 
Note on a method of comparing the tints of coloured solutions, 
by J. Bottomley, D.Sc. — On explosions of fire-damp, by !Mr. 
Robert Rawson. 

Calcutt.^ 

Asiatic Society of Bengal, Dec. i.— Mr, Wood-Mason 
exhibited an interesting collection of crustaceans, including the 
materials for his monograph of Parafdphus^ an Indo-Malayan 
genus of freshwater crabs, all the Italian species of which occur 
in localities the fauna of which is largely leavened with Malay 
forms. The three papers read were all by Mr. W. T. Blanford. 
The first contained a description of some lizards from Western 
Sind, comprising new species o! Fiycdactylus^ SUnodactylus^ and 
Trapehis. The species described are Hemidactyhts coctsi; H, 
MacuUaius ; H, Persicus s Ptyodactyhis homcUpis^ sp. nov, ; 
Gymnodactylus ; Stenodaciyliis orimtalis^ sp. nov. ; Agama 
agiiis ; Trapihts rubrigulariz^ sp. nov. ; Stellio nupitis ; 
S.Melanura; Mesalina pardalis ; Acanthodactyhis Canto^ds ; 
Ophiops Jerdoni* Five are new to the faima of India, and 
three of these have not, so far as Mr. Blanford could ascer- 
tain, been previously described. Two of the three represent 
genera of Geckoiidcx. not hitherto detected so far to the eastward, 

I and it is doubtful whether either has before been found in Asia. 
In the second paper, a note on a large hare inhabiting high 
elevations in Western Thibet, the author sho-ft’s that the hare 
previously identified with doubt as L. pallipes proves, on com- 
parison with specimens of the latter received from Mr. MandeUi 
at Darjiling, to be distinct, and is described as new under the 
name of Lopus kypsibins, from its inhabiting very elevated 
regions. The description is taken from a specimen collected by 
Dr. Stoliczka, at an elevation of 15,500 feet, in the Chang- 
chenmo valley, Ladak. In the third paper Mr. Blanford states 
that a snake "from Pumeah with a local pit has been recc^ised 
as Elachhtodon^ a remarkable genus with angular teeth. Pla- 
iyceps mnifasciatus is identified with Zamenis ventrimaculatus^ 
and Abkpharus pusilliis is recognised as distinct from A. agdis 
{Blepharoste>€S Agiiis^ Stol.), 

Berlin 

German Chemical Society, Jan, ro.— A. W. Hofmann, 
president, in the chair. — The President announced the forma- 
tion of a German Committee to further the objects of the Loau^ 
Exhibition of Scientific Apparatus at South Kensington, and the' 
decision of the committees of the German Chemical Societies to 
co-operate with this Committee. — R. Blitidow described an im» 
proved method of burning diamonds for lecture purposes. He 
puts the diamond on a piece of magnesium foil, and the latter 
on a piece of porcelain, into a combustion -tube filled 
oxygen. Ignition of the magnesium is produced by a Bunsen 
burner, and is easily communicated to the diamond. — 
G. Braylants described a lecture experiment to show the 
combination of oxide of nitrogen with oxygen. — Th. Zincke 
has added the following observations to his studies on the action 
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of ziac on benzol, CgHg, and chloride of benzyle, CSH5. CH2CI. 
Beside diphenyl-methan, CgH^ — CH^ — CgH-, two isomeric 
hydrocarbons are formed of the formula : — 

CgH;. CH2-C6H4--CH, . CgHg, 
which^by oxidation yield corresponding ketones : — 

CgHg . CO — CgH^ — CO . CgHj 

(dibenzoylbenzol), and two isomeric acids, viz., benzoylbenzoic 
acid ( I : 4), and benzoylbenzoic acid {i : 2) : — 

CgHgCO— CgH^— COOH. 

— W. Leppert-has succeeded in oxidising dibenzyi : — 
CeH5.CH,-CH..CgH5. 

It yields benzoic acid. Two isomeric dinitrodibenzyls yield 
both paranitrobenzoic acids. Assuming the position of CH2= i 
the position of the two iiitro groups appears as 4 : 4 and 4 : 2 
in the two isomeric dinitrodibenzyls. — H. Salkowsky proved the 
existence of a double salt of paranitrobenzoate and benzoate of 
barium, and thinks that Fittica's pretended fifth isomeride of 
nitrobenzoic acid may be a mixture of nitrobenzoic and 
benzoic acids precipitated from double salts like the above. — 
H. Abelganz has studied the action of potassium on benzol. It 
appears to yield two compounds, CgH^K. and CgH4lC2. With 
water (as well as vrith bromide of ethyl) it yields diphenyl- 
benzol, C6H4tCeH5)2, and a small quantity of diphenyl ; also 
an oil boiling at 222^ of the composition {CfiHg)^^. — E. Demole 
has tried the actien of brominated ethylene, CsHgBr, on hypo- 
bromous acid, HBrO. The chief product appears to be 
CHBrg— 'CHgOH. — A. Hilger has studied hespeiidine, to 
which'he ^ves the improbable formula, CigHaiOg, and which 
he considers as a glucoside of an acid, C12H11O4 (?}. — A. Ban- 
now showed a large specimen of solid formic acid in beautiful 
crykals of more than 5 cm. in length, obtained during the cold 
weather of the last days in Berlin. The fusing-point is + 2®. — 
E, Baumann has found in the urine of horses considerable quan- 
tities of phenol-sulphate of potassium.—Al. Saytzeff has pro- 
duced the following interesting synthetical reactions : by the action 
of iodide of allyl and zinc on oxalic ether ; diallyl-oxalic ether, 
ClCjHftlsOH— COOC2H5, a liquid boiling at 210® j by the 
action of iodide of allyl and zinc on acetone ; the tertiary alcohol, 


r -CH3 

C \ hoiling at 1 19 ° ; by the action of iodide of allyl 

{—OH 

(CH3 

and zinc on acetic ether the tertiary alcohol, ^ i c!h/ 

[ OH 
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Imperial Academy of Sciences, Dec. 9, 1875. — The 
following (among other) papers were read : — On the different 
excitability of functionally different nerve-muscle apparatus, 
by M. Rollett. This contains myographic studies on antagonistic 
muscles, and replies to Fick’s obiections to former experiments. — 
Attempts to meet objections lately raised against an _ increase of 
temperature with depth in the earth, in connection with the low 
temperature at great depths in the ocean and in some bore holes, 
by ;M. Boue. The cold water must flow under the warmer, and 
the earth's crust under the sea-bottom must be equal to that in 
continents. As to the Sperembeig hole, infiltration of cold 
water must be considered; also the fact that many chemical 
combinations produce cold, and such are very hk^y to occur in 
salt and gypsum regions with mineral springs. — On the growth 
and decrease of crystals in their own solution and in the solution 
of isomorphic salts, by M. Pfaundler. He discusses objections 
by Leooq de Boisbaudran to his theory. — On nitroglycerine and 
the most important preparations from it, by AI. Beckerhin. He 
determines the specific heat of nitroglycerine and of KUselguhr, 
Another paper of his gives a determination of the efficiency of 
blasting agents in a Sieoretical w'ay. — On the formation of a 
rational space-curve of the fourth order on a cone-section, by 
M. Weyr. — -On the utilisation of solar heat for heat effects, by a 
new plane mirror reflector, by M. Giintner. — ^Discovery of a 
disorder in the bones analogous to haemorrhagic infarction of 
other organs, by M, Chiari. The changes in the bones coin- 
cided with disorders in the lungs and the right kidney. — On the 
laws of nervous excitation, by M. Fleischl — (i) For chemical 
stimuli nerves are at all parts ot their course alike sensitive. 
(2) For electric stimuli they are more sensitive at higher points 
titan at lower, if the electric cunents pass downwards ; the case 


is reversed if they pass upwards. (3) The doctrine of an increase 
[AnscTvwellen) of stimulus in the nerves is imtenable. — On phyh 
lometric values as means for characterisation of plant leaves, by 
M, Pokovy. 

Paris 

Academy of Sciences, Jan. 17. — Vice-Admiral Paris in the 
chair. — The following papers were read Experimental critique 
on the formation of saccharine matter in animals (continued), by 
M. Cl. Bernard.— On the iromhe of Hallsberg (with general con- 
clusions), by M. Faye. The author controverts M. Flilde- 
brandsson^s views on the subject.— Action of fuming sulphuric 
acid on the carburets of hydrogen, by M. Berthelot. — History of 
attempts at formation of an observatory on the summit of the 
Pic du Midi de Bigorre, by M. Sainte-Claire Deville. The first 
to conceive the idea was Plantade, who died on the mountain in 
1741. — New considerations on the regulation of slide-valves 
(concluded), by M. Ledieu. — M. Nordenskjold was elected cor- 
respondent for the section of Geography and Navigation in 
room of Mr. Livingstone. — Report on the work of M. Revy, 
English engineer, on hydraulics of great rivers, Parana, Uru- 
guay, and the valley of La Plata. — Mission to Campbell 
Island, geological constitution of the island, by M. Filhol. 
During the Upper Jurassic and Lower and Middle Eocene, the 
land formed part of a large continent ; in the_ Upper Eocene 
and Lower Miocene it was submerged ; in the Middle Miocene it 
rose again (under volcanic influence), and has since been an 
island. — On the transit of Venus of December 1S74J by M. 
Andre. — On a new analogy to the theorems of Pascal and of 
Brianchon, by M. Serret. — Transformation of caiie-sugai- in raw 
sugars and in sugar-cane, by M. Milntz. The reducing sugar in 
these bodies is generally formed by an inactive glucose, to which 
are often added variable proportions of normal glucose and of 
levulose. — On the optical inactivity of the reducing sugar con- 
tained in commercial products, by MM. Aime Gerard and 
Laborde. — Obseiv^ations on results already obtained in the mag- 
netism of steels, by MM. Treve and Durassier. — Generalisation 
of the theory of an osculating radius of a surface, by M. Lipschitz. 
— On trombeSj by M. Plante. In one experiment made, salt 
water is passed through a funnel into a shallow dish over the 
pole of an electromagnet ; and the poles of a battery of 400 
secondary couples are connected, one (-{-) with the water in the 
funnel, the other (— ) with that in the dish. A luminous thread 
appears in the liquid vein ; sparks pass at the bottom, and the 
water in the dish is put in rotation. This and other experiments 
described are thought to illustrate the action of irombes. — On the 
spectrum of nitrogen and that of alkaline metals in Geissler tubes, 
by M. Salet. We shall notice this at length next week. — On new 
derivatives of auethol, by M. Landolph. — On. the synthesis of 
aniline black, byM. Coquiliion (second note). — Crossing ofner\’e 
fibres which connect the brain with the spinal cord, by Sappey 

and Duval — On the embryogeny of the Salmacma Dysteri^ 
Huxley, by M. Giard. — Undulations of the chalk in the north of 
France, second part ; origin and general disposition of these un- 
dulations, by M. Hebert. 
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THURSDAY, FEBRUARY 3, 1876 


T//E UNIVERSITY OF LONDON AND 
SCHOOL EXAMINATIONS 

E xaminations, like fire and many otter useful 
things within their proper limits, are good servants, 
but very tyrannous masters. It is excellent that knowledge 
should be tested ; that men — and shall we say women — 
shall be found out for their souls’ good if they innocently 
deceive themselves as to their acquirements, for the sake 
of the community if they assume knowledge they really 
do not possess. Unfortunately, what was once a means 
bids fair to become an end ; and it is quite certain that 
a great deal of knowledge is acquired nowadays which 
finds its only use within the walls of the examination 
room. It is perhaps a law of human nature that those 
who have bitterly endured the harrow — not to suggest 
metaphorically another implement — are ever afterwards 
eager that all mankind should endure the same process 
with no feature of its asperity mitigated. In the Report 
of the Sub-committee of the Annual Committee of the 
Convocation of the University of London on the Exami- 
nation and Inspection of Schools, this feeling makes itself 
curiously apparent : — 

“The Universities of Oxford and Cambridge having 
for many years held local examinations, and having 
recently initiated a joint scheme, in accordance with 
which they have examined a progressively increasing 
number of schools, your Sub-committee fear, that unless 
this University is prepared to undertake a share in this 
great work, many schools, which have hitherto acted as 
feeders to this University, will grow into organic relation 
with the older Universities, and that, consequently, the 
mtfnher of candidates for the London examinations will 
sensibly decreased 

The two ancient Universities having, it will be seen, 
started a system which has affected, most beneficially, 
the middle-class education of the country, and this 
system having worked successfully for many years, are 
now practically extending it to the higher gi'ade schools. 
The Annual Committee have not a word to say as to the 
efficiency of the work, although, as we have frequently 
said in these columns, much is to be objected as to the 
position given to science in it. It might, then, be con- 
ceived, that there was no need for the modern Univer- 
sity to do more than to wish the older ones God- speed. 
But "no; there is no salvation in Oxford and little in 
Cambridge, and that students should from their youth 
upwards lean to these almce matres and turn away from 
the sicca nutrix of the metropolis — the examining board 
with all its sternest features unmitigated by the prestige 
of a professoriate, or the ameliorations of a traditional 
culture — was a thing not to be endured. The Univer- 
sity must be at least true to its principles. When on 
the eve of the elections of the present Parliament, 
people were dimly suspecting the beginning of the 
end of the Liberal administration, Mr. Lowe, addressing his 
constituents in Convocation, devoted all his powers to 
the task of portraying the terrible things that must 
'happen if the Conservatives ever came to power. He 
passed lightly over the disappearance of a surplus — ^that 
was too normal a phenomenon with Tories. ' But he 
touched a chord on which he knew the response would 
VOL. XII L— No. 327 


not be doubtful, when he hinted that possibly the Conser- 
vatives might tamper with the principle of competitive 
examinations ; with almost painful earnestness he pleaded 
hard for mercy as regards that cherished institution. He 
knew his audience well, and felt that they at least would 
never neglect the sacred charge, or forget that the true 
destiny of the human animal, from its youth upwards, is 
the examination room 

It will perhaps be thought that in this matter we 
have spoken with undue irony, even it may be thought 
with undue levity. But is it easy to speak with reason- 
able seriousness of an attitude like that which the Annual 
Committee has adopted Surely if the school-examina- 
tions were ill-conducted by Oxford and Cambridge the 
nation would owe the University of London a debt of 
gratitude if it undertook in good faith to do them better. 
But there is no evidence that they are ill-done ; indeed, 
there has not been sufficient time to express any com- 
prehensive opinion about them. A good deal is no doubt 
to be said as to the inadequate place which science holds 
in these examinations. But for the present the more 
dignified course for the University of London to adopt — 
and one which its actual rulers, the Senate, will, it is to 
be hoped, take into consideration — ^is to defer any action 
in this matter till the Oxford and Cambridge system has 
at least been tried. It is not by entangling schoolboys in 
its meshes, but by the high standing which is maintained 
for its superior degrees, that the prestige of Burlington 
Gardens will be sustained ; and in the interests of learn- 
ing, rather than of examinations, it is to be hoped that 
I grounds of action so cynical will not be again put 
forward. 


GUTHRIHS MAGNETISM AND ELEC- 
TRICITY^^ 

Magnetisfn and Electricity. By F. Guthrie, Professor of 
Physics at the Royal School of Mines. (London and 
Glasgow : W. Collins, Sons, and Co., 1876.) 

D r. GUTHRIE has evidently devoted considerable 
time and care to the preparation of this text-book. 
It has undoubtedly a freshness and originality of treat- 
ment which, though apt to shock electricians in parts, 
yet places this treatise in striking contrast to some science 
class-books of mushroom growth, that bear the mark of 
scissors and paste on every page. In such books the 
text too often seems written to illustrate the threadbare 
woodcuts ; here, however, the illustrations are original, 
and usefully aid the authors meaning. It is true in some 
cases the cuts are rough and poorly engraved, e.g. Figs, 
go, 105, 107, 1 12, 123, 183, and 274, and it is to be re- 
gretted that, in the case of instruments at any rate, the 
illustrations are not drawn to scale but often greatly out 
of proportion, the reason for which, the author states, is 
better to show principles ; but this hardly applies to appa- 
ratus which the student or instrument maker may have 
to construct from the figures. We like, howev^, 
quaintness seen in many of the terms employed ; such 
as the use of “tandem” to describe cells grouped in 
simple circuit by “joining the family of to the 

family of carbons” (p. 183), and the term “abreast,” 
employed to indicate the compound cfcctnt ; a source of 
voltaic electricity is called an “dei^*ogen,” and the^ tran- 
sport of the products of electrolysis is termed “ migration 
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of the ionSj” &c. Some of the illustrative an^ogies given j 
by the author are also very happy, as, for example, the 
ease with which the molecular transfer is effected in elec- 
trolysis is compared to the ease with which a chain hang- 
ing over a pulley is moved : “ When the two sides are 
equal each link on one side may be conceived as keeping 
in equilibrium the opposite link on the other side. A slight 
force pulling one side down will bring each link opposite 
to a different one (p. 137). Incidentally, one or two of | 
the new things strike us as open to question : for instance, 
the habitual use of the word isolate instead of insulate ; 
the former has a French aspect, and certainly is less 
familiar to English readers than the latter term. Again, 


.V 



the omission of all names of discoverers, because, the | 
author states in the preface, the book is not a history of j 
, discovery j nevertheless, is it not w^ell that students ’ 
should be able to associate with Faraday's name, for in- 
stance, the famous discoveries he gave to the world ? and 
with all the author's care one or two less important names 
have crept in, that thus have an undue prominence given 
to them. On the other hand the unostentatious tone of 
the book and the entire omission of any reference to the i 
■writer, even in the description of the instruments he has * 
devised or the facts he has discovered, are excellent traits, 
and quite characteristic of the author. 



\ t 



The following extracts will illustrate the remarks we 
have made, and afford our readers an idea of the experi- 
mental portion of this treatise. Here is an experiment of 
the authors which is of considerable interest, whatever 
explanation may be accepted : — 

“ When at a bright white heat, an iron bail refuses to 
receive, or at least to retain, even for a moment, a charge 
of either + or — electricity. On cooling down, but while 
still of a red heat, it acquires the power of receiving a — 
but not a -f* charge ; and this distinction is maintained 


through a considerable range of temperature. At a lower 
temperature yet, but still at a duU red heat, the ball begins 
to be able to receive -{- electricity, and shortly after, as it 
cools, it accepts both kinds with nearly equal readiness. 

. . . Again, if we take two equally-charged gold-leaf elec- 
troscopes (Fig. i), one charged with + and the other with 

- electricity, and if we bring earth-connected white-hot 
iron balls a few inches above the caps of each, they will 
be discharged with nearly the same facility. On repeating 
the experiment continually, as the balls cool, it is found 
that A, or the +ly charged electroscope, ceases to be dis- 
charged, though the ball is of a red heat, while B, or the 

— electroscope, continues to be immediately discharged, 
although the ball has lost all incandescence.” 

The explanation of this phenomenon Dr. Guthrie takes 
to be as follows If we conceive the air-bathed and 
electrically air-straining masses of iron, A and B, to he 
respectively +ly and -ly electrified, and then to be gra- 



j Fig. 3. Fig 4. 

i dually heated, the air which we have already partly seen 
j to have a greater attachment to + than to - electricity 
I will, supposing the attachment between the metal and 
[ both kinds to be equally diminished, succeed first, in the_ 
i molecular turmoil at the heated surface, in carrying away 
I the + ” (p. Si). ^ Hence the apparently opposite effect seen 
in Fig. I is due to the inductive action of the charged elec- 
troscope upon the earth- connected ball over-head, so that 
the ball in A is negatively electrified and retains its charge, 
whereas in B the ball becomes positively electrified and 
dissipates its charge as fast as it is renewed, and hence 
in this case the electroscope is discharged as if by a point. 
The same power of discharge can be shown by replacing 
a hot bah with a platinum wire made white hot by a cur- 
rent. Fig. 2 show^s an electroscope and a Leyden jar 
being discharged in this manner. 
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Fig. 3 shows an ingenious torsion galvanometer, de- 
vised, we believe, by the author, and which is stated 
to be free from many sources of error. 

An ingenious contrivance, due to the author, is shown 
in Fig. 4. This is a so-called voltastat, an arrangement 
whereby the current interposes “ by its own greater or 
less action a greater or less resistance in its own circuit/ 
and thus the voltastat or automatic rheostat behaves like 
the governor of a steam-engine. There are of course 
several obvious disadvantages in the use of such an 
instrument, but we cannot recall any other continuous 
self-acting voltastat/^ Helmholtz, in order to keep the 
disc of his siren rotating at a constant rate, employed 
an electro-magnetic arrangement with attached governor, 
hut here the current was interrupted when it exceeded 
a certain strength. 

In the electro-chemical portion of this treatise students 
will find much information concerning the reactions 
within various forms of batteries and in the electrolysis 
of salts, and some interesting facts on electric osmose. 
The explanation Dr, Guthrie gives of the prevention 
of local action by amalgamation of the zinc is new 
to us. The chief cause of local action — which the 
author describes as “ a coasting trade ’’ — is attributed to 
difference of hardness’rather than metallic impurities on 
the surface of the zinc ; mercury, it is asserted, removes 
this inequality of hardness due to irregular cooling, for 
as the mercury penetrates, the mass softens and mole- 
cular strains are relieved, and uniformity results” (p. 141), 

And here we would note one or two minor experimental 
statements in the book w’hich we think it would be an 
advantage to modify, as readers might unintentionally be 
misled. In speaking of the electrolysis of water the 
author states that in the first portions of the gas collected 
the hydrogen is less than its theoretical proportion. 

This is due to the ^ occlusion ^ of hydrogen by platinum 
under these circumstances. The hydrogen is absorbed 
by the platinum. Very soon, however, the metal becomes 
saturated, and the exact combining ratio is observed'? 
(p. 157). This effect, we imagine, must very promptly 
be masked by a contrary action — to which Dr. Guthrie 
does not allude — for, except under special circumstances, 
the amount of oxygen is perceptibly deficient in electro- 
lysis, and, as is well known, is due to the formation of 
ozone. And is not the following electro-chemical state- 
ment also open to comment? — ‘‘Hydrogen, when freshly 
liberated, has, as is well known, an exceedingly power- 
ful reducing action. Use is made of this circum- 
stance to protect the copper sheathing of ships, .... 
the evolution of hydrogen on the copper surface de- 
oxidises any oxidised portion” (p. 128). A student 
might from this be led to infer that the electro-negative 
metal in a cell w^ould not be protected unless hydrogen 
were evolved on its surface. Again, in describing the 
evolution of electricity by an ordinary electric machine, 
it is merely stated that “the electricity enters the 
prime conductor, and — leaves it ; the prime conductor 
thus becomes -k ” (p. 52). A reference to the inductive 
action exerted on the prime conductor, the high tension 
at the points, and therefrom the discharge of the induced 
opposite electricity on to the machine, seems needed 
here. 

We must now devote a few words to one feature 


wherein the present text-book differs from most of the 
ordinary manuals on electricity. Dr. Guthrie has sought 
to give the reader some acquaintance with terms and 
methods of measurement which in general are better 
understood by the practical electrician than the science 
teacher. Whilst every such effort cannot fail to be more 
01* less useful, the present is, we regret to notice, open to 
criticism in several directions. But as we have neither 
the space nor the inclination to notice all the points we 
have marked, one illustration will suffice. On pp. 225 
and 226 we have the unit of resistance set forth as 
follows : ‘‘ Taking i second as unit of time, i metre as 
unit of length, and i gramme as unit of weight, an 
‘ absolute ' unit of resistance is obtained by employing the 

above equations [viz., Q (or current strength) — and 

W (or current work) = ^rt\ and this multiplied by 
one hundred million is the Ohm or B.A. unit.” Here, 
irrespective of other considerations, there is the funda- 
mental error of using the term weight instead of 7nass^ 
and moreover, the student must fail to grasp the idea that 
electric resistance can he expressed as a velocity, and has 
nothing to do with either weight or mass. There is no hint 
of these considerations in the manual before us ; the elec- 
trostatic system of units is not even referred to, nor is the 
student made aware of the precise nature of the units 
described. 

This text-book is open to criticism also in some other 
portions which deal Avith more familiar questions, N otably, 
take for example a proof connected with Ohm^s law, given 
on p. 185 ; or the paragraphs on linear resistance, § 243 — 
247, which certainly wdll bewilder the reader unneces- 
sarily, w^hen a more general result can be deduced more 
easily and obviously in as many lines as pages are here 
devoted to the subject. Nor is it necessary for the par- 
ticular proof, even if it were true, that the potential at the 
zinc end of the battery is = o, as stated on p. 221. 

In § 257, referring to the effect of heat on the resistance 
of liquid conductors, the fact is lost sight of that mercury 
(quoted as militating against a theory that is given) is not 
an electrolyte, and so has nothing in common with the 
generality of liquid conductors. On p. 224 the author 
shows how the diameter of fine wires may be deduced 
from their length and weight, and then adds : “ The rela- 
tive diameter of two wires can be deduced from their 
w^eights, lengths, and resistances; ” here weight, no doubt, 
was meant to be omitted. There is also an earlier 
paragraph needing great amendment, viz. § 214, where 
electrical resistance is compared with the resistance 
experienced by water in flowing through pipes ; but as 
any analogy there might be is destroyed by the definition 
adopted of water-resistance, it is, we think, a mistake to 
have introduced the elaborate and withal erroneous com- 
parison that is given. And surely two woodcuts of the same 
tube on p. 179 were hardly necessary, as if turning 
tube one way or the other could make any differ^ce is' 
the reasoning. In fact, the evident care eyerywh^e 
taken by the author to make his meaning cle^,. has per- 
haps led him occasionally to the oppose, extreme of 
unnecessarily laboured explanations, s© th^ some really 

After the strong reasons which exist is £ks»tir of the C.G.S. system of 
unit^ it IS to be hoped that the ceatiBMi»e Mia0ibceo«ac more generally used 
as the unit of length, . ' ’ 



264 


NATURE 


\Feb. 3, 1876 


simple matters become invested with an air of great di££- 
culty. Thus^ to take one other example, we should have 
thought it needless to devote so much space to the 
difference between a right and left-handed spiral, as is 
given on p. 242, et seq. 

There are also several clerical errors and misprints 
throughout the book, which we regret we have not space 
to point out, as they ought to be corrected in a new edi- 
tion ; some of the woodcuts, moreover, need alteration. 

In conclusion, we must renaark that, although a careful 
perusal of this work has led us to notice several things 
which ought to have been different, yet we are not in- 
sensible to the good features of this unpretending text- 
book, and we hope, therefore, that Dr. Guthrie will have 
a speedy opportunity of remo\ung the blemishes which 
seriously mar the usefulness of his book. In the stric- 
tures we have ventured to offer we trust nothing offensive 
to the author has appeared, for whom we entertain, and 
- are glad to be able to express, our sincere respect. 


TWO AMATEUR EXPLORERS 

“Tks Gr€ai Divided Travels in the Upper Yellowstone 
in the Summer of 1S74. By the Earl of Dunraven. 
With Illustrations by V. W. Bromley. (London : 
Chatto and Windus, 1876.) 

Yachting hi the Arctic Seas ; or, Notes of Five Voyages of 
Sport and Discovery in the neighbourhood of Spitzber- 
gen and Novaya Zemlya. By James Lamont, F.G.S., 
F.R.G.S. Edited and Illustrated by W. Livesay, M.D. 
{Same publishers.) 

T he number of works of travel published within the 
last few months is probably unprecedented. Scarcely 
a week -has passed during that time in which we have not 
had occasion to notice one or more in these columns. 
One noteworthy feature about these narratives of travel 
is that few of them are by what may be called professional 
explorers, men who have led expeditions into unknown or 
little known lands and seas for the sole purpose of ex- 
I tending our kntywledge of them. They are mostly written 
-I by men who, solely Irom a love of adventure and sport, 
^ have left all the comforts and luxuries which wealth and 
. a high social position can bring to undergo many of the 
< hardships and privations which fall to the lot of those 
I who have adopted discovery as their work in life. No 
doubt improvements in modes of travel, and especially in 
steam navigation, have something to do with this, as has 
also the tedium which occasionally comes upon every 
man who has to plod the weary round of the 
duties, and especially the pleasures, of civilised life. But, 
as we said last week, we are inclined to attribute this 
growing love of travel, of amateur exploration, in some 
degree to the general advance of intelligence urging those 
w’ho can affoni it to gratify their craving for knowledge 
by stronger stimulants than can be obtained from books. 
Possibly also smne may think this prowing love of travel 
; in wild regions, mingled as it often is with intense delight 
in dangerous sport, is to some extent a breaking out of 
remote ancestral habit, of a habit which still clings to us 
ipbm a time when our ancestors, like existing savages, 
explorers and hunters of the wildest animals for 
dear laSe— a habit which only requires a favourable oppor- 


tunity to be re-developed, though with a different aim. 
Whatever may be the causes, there can be no doubt 
about the fact of the rapidly-growing love of adventure 
and discovery, involving dangers and hardships of a very 
real kind. No better examples could be found than those 
of the authors of the two works before us. 

The scene of the Earl of Dunraveffs wanderings is in 
and around that wonderful and interesting region of 
North America, on the borders of Montana and Wyoming, 
known as the Yellowstone Park, which the U.S. Govern- 
ment have had the wisdom to set aside as a gigantic 
pleasuring ground.” Anyone looking at a good map of 
the United States will perceive the appropriateness of 
the term “ The Great Divide ” as applied to the moun- 
tainous region in the neighbourhood of the Upper Yellow- 
stone. It is indeed the geographical centre of North 
America ; here the principal rivers of the United States 
take their rise and fiow in all directions — north, south, 
east, and west. We have already (vol. vL, pp. 397, 
437) given considerable details and several illustrations of 
this remarkable region of gigantic geysers, and boiling 
mud and sulphur springs, and not much has since beer 
done to add to our knowledge of it. The Earl of Dun- 
raven, during the few weeks he spent in the district 
with a few boon companions, made a pretty careful 
examination of some of the most remarkable pheno- 
mena, and the record of this, supplemented by copious 
extracts from the accounts of the U.S. exploring expe- 
ditions, will give the general reader a very fair idea j 
of the characteristics of this strange region. The 
Earl reached the Upper Yellowstone region by tra- \ 
veiling northwards from Corinne on the Great Salt \ 
Lake ; and both on his journey northwards, during his ' 
hunting of the mountain-sheep or bighorn {Caprovis 
Canadensis), the wapiti, and other wild animals, and his 
exploration of the geyser and boiling spring region, he ‘ 
and his party occasionally endured considerable hardship, 
which, however, they all seemed thoroughly to enjoy as 
an essential part of the programme of the expedition. 
Considerable details are given as to the character and 
condition of the various tribes of Indians to be met with 
in the neighbourhood of the region traversed, and the 
Earl has much to say on the Indian question. We do 
not think, however, that our ignorance of the Indian, his 
habits and traditions, is so great as the Earl would make 
out to be the case. There really exists a vast amount ofj 
information concerning the aborigines of North America S 
at leas^ and Mr. Bancroft is doing good service in col-^ 
lecting into one magnificent work all that is known of the 
natives of the Pacific States. Still there can be no doubt | 
that the American Indians are rapidly dying out, and in * 
the interests of science it would be well to use all dili- 
gence in supplementing the doubtless by no means com- 
plete information we at present possess. As to civilisa-t 
tion and conversion, the Earl of Dunraven has as bad an 
opinion of the Indian as Mr. Monteiro and Capt, Burton 
have of the nature of an African. i 

On the whole we may say that the Earl of Dunraven's 
work is a jolly rollicking narrative of adventure and sport, 
mixed up with a great deal of useful information concern- 
ing one of the most interesting regions in the American 
continent. The illustrations are interesting, and some of 
them help out considerably the descriptions in the text, 
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A good map of the territories around the Yellowstone 
region, and a large scale-map of the Upper and Lower 
Geyser Basins, enable the reader to follow the author in 
his wanderings and descriptions. 

From a scientific point of view Mr. Lamont’s book is 
more valuable than the one we have been speaking about. 
So long ago as 1858-59, Mr. Lament made voyages, 
mainly for sport, to the Spitzbergen Arctic region ; and 
in 1869-70-71 he made other three voyages. In the 
volume before us he has brought together some of the 
most valuable results of his observations during these 
-voyages, and while devoting considerable space to his 
sporting adventures with the walrus, the seal, and the 
bear, he gives much information of scientific value. His 
sporting skill stood him in good stead, as from his large 
takes of walruses, seals, and bears, not to mention rein- 
deer and smaller game, he must have been, in 1869 at 
least, considerably recouped for the expenses of his 
voyage. 

Mr. Lament, very naturally judging from his own suc- 
cess, is inclined to place more value on private Arctic 
enterprises than on elaborately equipped Government 
f exploring expeditions. He refers to the expedition in the 
' Polaris^ commanded by a civilian, and which got further 
north than any ship had previously done. But we think 
that any one who reads the narrative of that unfortunate 
expedition unprejudicedly, must conclude that had the 
expedition been under strict naval discipline it would 
have reached a point still further north, would have ac- 
complished more in the way of scientific observation than 
it did, and would not have ended with the disaster 
' that befell it. The last Payer-Weyprecht expedition, 
though not a Government one, was practically under 
i naval discipline, and the English Government expeditions 
I referred to by Mr. Lamont, did not fail in their endea- 
" vours to push northwards because they were such. But 
Mr. Lamont speaks as if the main object of Arctic explo- 
ration were to get as far north as possible, whereas, in the 
eyes of scientific men, this is a point of minor importance ; 
and they maintain rightly, we think, and their opinion is 
supported by past experience, that no Arctic expedition 
can be adequately equipped to collect all the scientific 
data which can be so abundantly obtained in these 
regions, unless it be sent out by Government and be 
conducted with all the method and strictness which naval 
discipline alone can enforce. Private enterprises like 
those of Mr. Lamont and the whale fishers, can do much 
to add to our knowledge of the Arctic regions, but if we 
had had to depend entirely on such means, what would 
have been the amount and value of our knowledge at the 
present day ? 

Mr. Lamont gives a minute description of the con- 
struction of his admirably built steam yacht the Diarta^ 
which came unscathed through many dangers. In 1869 
¥ he sailed as far as the Kara Straits, which he did not 
r enter. Next year, however, he passed through Pet or 
! Jugor Straits, and penetrated a short distance into the 
‘ Kara Sea, coming out by the Kara Straits. He sailed up 
; the west side of Novaya Zemlya as far as Admiralty 
I Peninsula, and after several trials succeeded in passing 
% through the Matoschkin Schar. He landed on several 
points of the island, and gives some valuable notes 
on the fauna and flora which he observed. In 1869 


he sailed along the edge of the ice-pack a little north 
of the 75th degree of latitude, to Spitzbergen, the coasts 
and gulfs and islands of which in his various voyages 
he has examined with great minuteness, and contributes 
several notes on the physical geography and natural 
history, which will be found of value as supplementary to 
those of other observers. Regular temperature soundings 
were taken and the surface-temperature observed, the 
condition and movements of the ice noted, especially in 
the Kara Sea, as well as any evidences of currents ; and 
Mr. Lamonf s observations on these points, and especially 
on the movements of the ice in the Kara Sea, we would 
recommend to the notice of all interested in Arctic physics 
and Arctic geography. Mr. Lamont has a right to be 
considered an experienced Arctic observer, and his 
opinions^should be received with respect Years ago he ‘ 
conjectured that land should be found to the north 
between Spitzbergen and Novaya Zemlya; the Payer- 
Weyprecht Expedition has confirmed this conjecture, 
He tried hard to get at least a sight of Wiche^s Land, bu| 
failed, though the Norwegian captains succeeded iij. 
reaching it in 1872 ; for there is no doubt that Peter- 
mann's King Karl Land is that discovered by Edge 250 
years ago. Mr. Lamont thinks it possible that it may be 
connected with the recently-discovered Franz Josef Land. 

Mr. Lamont records not only his own observations, but , 
being well up in the literature of the exploration of the 
region he visited, gives many valuable notes of the work 
done by previous explorers, as well as by some who have -t 
been there since his last voyage. We would recommend ] 
to naturalists his observations on the differences between i 
the reindeer of Spitzbergen and that of Novaya Zemlya; 
the former he thinks identical with the wild and tame 
deer of Norway and Lapland, whereas the Novaya Zemlya 
type appears to him more allied to the reindeer of the 
American Continent. His theory as to the migration of 
the Spitzbergen type is very remarkable. 

There are many illustrations throughout the work, 
some of them not well drawn, but all of them helping the 
reader to realise what is to he seen in the regions to 
which they refer. Various maps and outlines of coasts 
add to the value of the work, which we assure our readers 
they will find full of entertainment and information. 


OUR booh: shelf 

Die Netiere Schbpfungsgeschichte nach dem gegenwdriigen 
Stande der Naturwissenscha/ten. By Arnold Dodel, 
Privat-docent at Zurich. (Leipzig : Brockhaus, 1875.) 

Another work on Evolution, equalling the “Origin of| 
Species in size. The author of these twelve lectures has I 
carefully studied every important work on the subject,! 
and endeavours to give a plain and intelligible account off 
Evolution in relation to the whole field of biology. The’ 
style of the work is vigorous and combative, and consi- 
derable success in exposition is attained. But many 
definite conclusions are announced where the most far- 
seeing evolutionists would only put forward tentative 
hypoSieses. We think it will be far more advantageous 
for German or other students who have any real; fiiow- 
ledge of biology to study for themselves Hr.^^Barwin^s 
works than to take a less efficient, though an ^nest and 
accomplished guide in Dr. Dodd. The bodk is i^p 411 us- 
trated with engravings of interestinig stniclsires in pl^ts 
and animals bearing also contains a 
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number of hypothetical scenes illustrating the fauna and 
flora of the past, as well as several phylogenetic trees. 

Le Valhalla des Sciences Pnres et Appliquees. galerie com- 
memorative et succursale du co7iservatoi}-e des A r/i* et 
Mitiers de Paris, a crier da?is le Palais NeuJ de Man- 
sart. au Chateau de Blois. Par le 0\ Leopold Hugo. 
(Paris, 1875.) 

The four names of Watt, Fulton, Stephenson, and Denis 
Papin, inscribed on the roof of the railway station at Blois, 
suggest a train of thought to the author in connection 
with the triumphs of steam and its applications. Having 
previously described the Chateau de Blois, the writer 
puts forward a proposal (sometimes be calls it a dream) 
to turn the now abandoned chateau into a noble valnalla 
of science. A principal feature is a statue of Papin (born 
at Blois about 1650) ; there should be also statues of 
other scientific writers of all time and climes, appropriate 
inscriptions, portraits on the walls, and representations of 
interesting scenes in the history of science, chambers 
for the exhibition of models and instruments, a sci- 
entific library, and other matters. So his dream is to 
make this a Versailles of science. A classification of the 
sciences and a plan close this part of the pamphlet. 
We do not, however, concern ourselves here with this 
proposal or dream or whatnot, but pass on to a brief 
glance at the three appendices. The first is “ Definition 
de la double-tendance Philosophique de la Sciences 
Noting the objects the ^Hmmortal’’ Bacon had in view in 
his New Atlantis, he applies himself to the consideration 
of what is the classification that we can make of the 
sciences, and combats Auguste Comte’s arrangement 
according to the increasing complexity which appears 
inherent in them. In our author’s eyes all sciences have 
the same complex character (caractere de complication) 
either virtually or actually, Comte begins with mathe- 
matics, Hugo exalts them to a high place : “ L’interet 
philosopluqae des sciences math^matiques est de marcher 
k la rencontre des sciences naturelles. 11 n’y a rien la qui 
ressemble a une subordination des certaines sciences.” 
The second is “ Examen gdometrique sommaire des orbites 
plan^taires (ovheiites).” The writer remarks that recent dis- 
coveries in Astronomy have pointed to a new movement 
of the solar system in space, hence the orbi: or trajectory 
of our planets is not a plane curvx. This orbit is a helicoidal 
curve with an elliptical or oval projection . H ence ov-hif I- ite. i 
In the geometrical description of such a curve we must 
indicate whether the trace is de.vtrorsum or s//:ist?‘ors:j:n. 
The ovh^lites of the planets and of the earth are geo- 
metrically traced sniistrorswn. In this paper, which was 
originally communicated to the Mathematical Society of 
Paris, the author states the theorem Les ovh Elites plane- 
taires sont tracdes sur les cylindres k section droite elbp- 
tique (sauf perturbation; ou du moins ovalaire. Une dts 
lignes focales des susdites ovh(51is:es est commune ; cette 
ligne est la trajectoire solaire.” The third appendix is “ Base 
scientifique de la numeration di^cimale. ’ We will again let 
the Count speak for himself, Je propose aujourdnui 
d’utniser une des plus anciennes et des plus ciirieuses 
de la gdom^^trie, restee jusqua ce jour sans emploi, 
pour feblir un lien entre la glometrie et rarithm^tique, 
en donnant comme base k cette demiere science un nonibrc 
nhsalu et HemelS The five regular solids were treated 
of by Pythagoras, Cauchy and Poinsot hive added to 
these four stellated polyhedra, En y joignant a inon 
tour la sphere (qui estle T(5gulier ir.finioiJique) j 'arrive a 
constituer gdom^triquement le nombre infranchissable de 
Dix.” Thus we see there is a resemblance between the 
nine digits and 2ero on the one hand and the nine regular 
polyhedra and the sphere on the other. Further, there is 
a curious feature, there are five primes among these, and 
^ere are five regular convex solids. Such then is “ la con- 
c?eptoi philosophique et -vTaiment scientifique du nombre 
dix,” After two thousand years we have 
at an application of the theory of the regular 


figures, there is hope also of establishing a rival to 
Euclid. A commission was appointed in March of last 
year to pronounce upon the Hugodecimal theory. De 
la propriety r(fguiiere essentielle de Fespace, de Fabsolu 
regulier, avoir fait jaillir le nombre DIX !” These are 
the principal points of interest in the pamphlet. 


LETTERS TO THE EDITOR 

l^The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications. 

The Article “Birds” in “Encyclopedia Britannica ” 

Ix reply to Prof. Huxley's letter of last week with reference 
t> my review of the article “ Bhds ” in the “ Encyclopcedii 
Britannica,” I may mention that it is to the illiistrious Niczsch, 
as far as I am aware, that we owe the combination of the 
Swifts and the Humming Birds into a single family. Bur- 
meister’s edition of NitzscIFs “ Pcerylography ” IVae. published 
in 1S40, and in Mr. Sclater’s translation of that invalu'&le work 
(p. 86) we read, under the heading Macrochires, “ 
family I place the two genera, Cypselus zxA Ttochilus,^A^tdar~- 
indeed present but little external similarity, but are very nearly 
allied in the structure of their wings.” 

In 1S67, the year in which Prof. Huxley promulgated his 
Classification of Birds, the palatal structure of the Humming 
Birds was imperfectly known, as may be gathered from the fol- 
lowing passage in his memoir * with reference to the Cypselo- 
morpbse; — “The vomer is truncated at the anterior end, and 
the maxillo-palatines are slender and disposed nearly as iq the 
typical Coracomnrphse {? Trochihis).''' I believe that, at that 
time, no accurate account of it had been given by anyone. 

When, in 1S73, after I thought that I had fairly mastered 
Prof. Huxley’s classification, Mr. Parker kindly informed me 
verbally that from his investigations on the subject he had dis- 
covered that the vomer of the Trochilidm is sharp-pointed in- 
stead of being truncated. Upon re-reading Proh Huxley’s data for 
his division of Carinate birds in tbe Schlzognathse and the Des- 
mognathse, in both which groups the vomer is pomted {or not 
ossified), and the Aegithognathm, in which the vomer is trun- 
cated, I naturally was led to see, as Mr. Parker has since stated 
in. print, t that the Trochiliife are not^ Aegithognathuu^, but 
Scinzognatbous ; and I further inferred, justly I believe, that if 
I Prof. Huxley had, in 1867, known that the vomer of the 
Hamming Birds is sharp-pointed instead of ! eing truncated, he 
would never have placed the Trochilidse among the Aegithog- 
naiho:, for in so doing he would have been compelled to have 
given up the only common character of any importance which 
Jinks together that group, When, therefore, I say in my re- 
view that “Professors Hu.xley and Parker place them [the 
Swifts and the Humming Birds] in quite different divisions,” 
there can be no objection to ray mclu 'fing Prof. Huxley’s name 
with that of Mr. Parker in a qene 7 ‘al remark which is so fully 
borne out by the spirit of the classification introduced by the 
first and adopted by the second of these illustrious biologists. 

That Prof. Huxley did, in 1S67, adopt Nitzsch’s combination 
of the Swifts w'ith the Humming Birds, I would not attempt to , 
deny, but then the palatal structure of the latter sub-family was 
not correctly known. 

10, Harley Street A. H. Garrod 


Tbe Difficulties of the Public Analysts 

Having for some time past watched with painful interest the 
prosecutions under the new Adulteration Act, and seeing very 
clearly that w^hatever may be its success or failure in reference to 
its intended object, this Act of Parliament is becoming eminently 
successful in bringing chemical science into contempt, I am 
gla 1 to see that you have taken up the subject ia the columns of 
Nature. I hope that it will be freely discussed. It may be 
safely affirmed that in the majority of cases where the vendor has 
made an effort to defend himself he has been able to flatly and 
positively contradict ihe certificate of the public analyst by 
counter-certificates of other analysts of equal or superior emi- 
nence. The buiter case you have quoted is no exception, but 
may be taken as about a typical or average sample of such 
prosecutions. If this deplorable state of thmgs is to continue, 

* Proc. Zoolog. Soc. 1S67, p. 46S. 

I Trans. Zoology. Soc. vol. i-x. p. 292. 
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the general public will be perfectly logical in concluding that 
either the public analysts are generally incompetent, or that 
chemical analysis is self-contradictory, and therefore worthless. 
The subject is one that seriously affects the dignity and general 
interests of science. 

Much of the blundering that has unquestionably occurred is 
doubtless due to the peculiar position of public analysts and the 
impossibilities they are called upon to perform. The political 
economist tells us that “ demand for commodities induces a cor- 
responding supply,” and the Adulteration Act was evidently 
framed upon the assumption that analytical skill is a ‘‘com- 
modity” subject to this law, as it demanded the immediate crea- 
tion of a whole army of chemists endowed with a peculiar kind 
of knowledge and skill, which was not to be acquired in any 
college, school, university, or other educational institution, ■ 
public or private, in Great Britain. Laboratories existed wherein | 
the analyses of acids, bases, and salts, organic and inorganic, 
were carefully taught, and others where special attention was 
devoted to pharmaceutical preparations ; but where (before the 
passing of this Act) could a student find a laboratory in which 
he might learn how to analyse the multitude of articles that pass 
over a grocer’s counter, and acquire the commercial knowledge 
which is as necessary to the public analyst as analytical skill? 

I use the past tense here, knowing that since the passing of the 
Act many public analysts have industriously and meritoriously 
availed themselves of the opportunities afforded at one laboratory 
that has been specially devoted to the useful purpose of affording 
them the special analytical skill they should have possessed be- 
fore obtaining their appointments. There do^not, howeveq appear 
to be any sufficient means provided for the commercial and tech- 
nological education of public analysts. 

As an example of the necessity of commercial or technical 
knowledge, I need only refer to the discoveries of “ iron filings ” 
in tea which were so common until 1 ately, the absurdity of 
which I have already demonstrated by simply calculating the 
number of tons of iron filings that would be annually required for 
the alleged adulteration, and showing the practical impossibility 
of obtaining such a supply, either here or in China. Iron was 
found in the tea unquestionably, — the chemistry was not at 
fault, — but the theory which confounded accidental impurity 
will wilfiil adulteration arose from lack of technical knowledge, 
the possession of which would have shown that leaves carelessly 
gathered and thrown upon the dusty ground of a highly ferru- 
ginous soil, and then roasted, must ot necessity be mingled with 
more or less of magnetic oxide of iron, besides the iron natur- 
ally contained in the ashes of this particular plant. 

The series of butter cases, of which the one you quote is only 
a recent and ordinary example, illustrate the same want of 
trade knowledge on the part of nearly all concerned. I have 
been surprised at the repeated and uncontradicted assumption 
that butter must be adulterated because it is cheap, which has 
run through all these cases. We all know that good butter at 
this season is not obtainable at less than fiJ*. %d. per lb., 
and much is sold at 2 .?., and therefore it is inferred that if butter 
is offered for sale at \od. or IJ'. it must be adulterated. This 
is a very plausible inference, but nevertheless a great mistake, 
which public analysts and sitting magistrates have evidently 
shared wuth the general public. But for irritating old sore?, I 
might quote from early prosecutions, and show how an inspector 
and public analyst have evidently been so biassed and deceived by 
the simple fact that butter was offered for ?ale at %d, per lb., and 
that the analyst interpreted equivocal analytical results according 
to such preconceptions. Had he known that parcels of gmuine 
butter, sometimes amounting to several tons, are occasionally 
offered as low as ^d. per lb. in wholesale markets, this erro- 
neous preconception would not have been formed. I have eaten 
butter made in some of the primitive peasant-dairies of the 
North of Europe, which if imported to this country would not 
sell at so good a price as “ P. Y. C.” (Petersburgh yellow 
candle) tallow. It w’as perfectly genuine and detestably 
nauseous, but nevertheless was highly relished by the people 
who made it, and to whom it forms a staple arricle of food, 
especially in winter. Such butter is occasionally shipped to 
England from Kiel and other Northern ports ; also from Canada 
and Australia, and sells at ruinous prices ; the merchants who 
send it being unacquainted with the fastidiousness of English 
palates, and supposing that what is eaten in their own country 
will be eaten here. 

It is the choice brands of “fresh” butter that are the most 
adulterated, and those delicately-constituted people who cannot 
eat salt butter, but insist upon having grass butter in the 
midst of winter when no grass is growing, are ab^undantly regaled 


with refined mutton suet, P. Y, C. tallow, candle ends, and 
kitchen stuff which, when skilfully prepared, churned up vrith a 
little milk and sugar and prettily rolled, moulded or packed in 
rustic-looking baskets, sells at is. per lb. in the west-end, and 
progressively dov,Ti to u. %d. or is. 6d., proceeding further east- 
ward. 

Knowing that this class of butter is systematically adulterated 
at this season with refined fats, you may judge of my respect for 
the skill of the public analysts when I find that it has escaped 
the prosecutions that have fallen so heavily upon the cheap 
butters. Taking the facts as they have come out in these pro- 
secutions, it appears that at present chemical analysis fails to 
distinguish between the fat which is excreted from the udder of 
the cow, and that which is deposited in the tissues of the same 
animal or of the sheep, provided both are mechanically prepared 
in a similar manner and flavoured with a little sugar and caseine. 
I may possibly be wrong in this conclusion, and therefore pro- 
pose a test which may be used to decide this question. Let 
samples he made and certified by first churning pure milk, then 
mixing such, churnings with varying proportions of foreign fats 
prepared as those manufacturers can, who have converted their 
soap-boiling into butter-frying plant, and let such samples be 
sent to Mr, Muter, or any other expert who believes himself able 
to certify to the purity or impurity of butter. If he can deter- 
mine the percentage of foreign fat in such varied ■ mixtures his 
future certificates will have considerable value and authority. 

\V. Mattieu Williams 


Science in Hastings 

I HAVE just seen your comments (vol. xiii. p. 21 7 ) on a letter that 
appeared a few weeks ago in the Hastings and St. Leonards Nsrcjs, 
and at once write to vindicate the honour of Hastings. W e have a 
Philosophical and Historical Society, a Literary and Scientific 
Institution, and a Mechanics’ Institution, besides two or three 
others of a more private character. A museum we certainly do 
not possess, and if it should prove like most local ? museums, a 
collection of “ et cetera,” trying to rival the British Bluseum in 
the extent of its field of research, and an overturned workbox as 
to arrangement, the longer we are without it the better. Far 
be it from me to say that the people of Hastings and St. Leo- 
nards display as much interest as they ought in the pursuit of 
science, but still they are not so bad as you make out. The 
Philosophical Society, in which I am chiefly interested, and of 
which I enclose last year’s report, has done much good work in 
bygone days, but owing to a variety of circumstances it is not at 
present quite so flourishing as we could wish. However, I am 
glad to say that at the last Council meeting it was decided to pub- 
lish a pamphlet containing a list of the specimens in the vaxious 
branches of Natural History to be found about the neighbourhood, 
both on the land and in the sea. This will be but a commence- 
ment, and will he distributed among the inhabitants and visitors 
with a request that a notice of any aUerations or additions should 
be sent to the Society for future publication. Thus it is hoped 
that fresh interest will be awakened. 

My own idea U that our failure arises from a multiplicity, not 
a paucity of institutions, and that their aims are too high, I be- 
lieve one good institution would be far better than all the separate 
ones. Thus we have the Literary Institution, subscription twenty- 
five shillings a year. This is in the old part of the town, and 
formerly possessed the museum and a go(^ set of meteorological 
instruments. The only privileges members have are the reading 
room and a good standard library, which, however, has hardly 
been added to for some years. Next we come to the Philoso- 
phical Society, subscription los. 6d. a year. This certainly tries 
to do something, for there are papers read on various subjects, and 
each session concludes with a conversazione. But in my opinion 
its weak point is that the majority of papers read have no local 
bearing. I acknowledge that many display great ability, but the 
chief aim of such a Society should be the collection and descrip- 
tion of subjects connected with local natural history, botany, 
climate, archceology, geology, See., and wider researches shewM 
be left for other more suitable societies, or for spiecial ofecasicaK 
now and then. The Mechanics’ Institution I bdieve is' getting 
on pretty well. There is a reading room, with a libraty, and lec- 
tures are delivered on all imaginable subjects. 

If these three institutions could unite, instead pf being to a 
certain extent antagonistic to each other, gr^t advantage, I am 
sure, would accrae to the members ands^efc^ generally, al^ough 
none but those who have gone into can imagine the 

difficulties that would have to be b^ore a harmonious 

union could be effected. ’ , 
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The Science and Art class to which you refer has recently been 
organised, and is said to be answering very well. 

There is, however, a possibility that this state of things will be 
soon partly altered, for rumours are afloat that our excellent 
member, Mr. Brassey, has offered to provide a suitable building 
in which all the local societies will have apartments, but no par- 
ticulars are yet known. 

Hastings, Jan. 28 Alex. E. Murray 

P.S. — Since writing the above I remember that I have omitted 
the Athenseum, but as this is mainly a debating society it has 
little to do with the advance of science. 

OUR ASTRONOMICAL COLUMN 
The Total Solar Eclipse of 1876, Sept, 17-18. 
—The track of totality in this eclipse is wholly upon 
the Pacific Ocean, and in such course that only two or 
three small islands or reefs appear to be situate near the 
central line. Using the Nmitical Almanac elements, 
which are almost identical with those of the American 
Ephemeris, wherein the moon's place is derived from 
Peirce's Tables, St. Matthias Island, west of Admiralty 
Islands off the north-east coast of New Guinea, is tra- 
versed by the central track of the shadow, with the sun 
at an altitude of 5“ at 6h. i6m. a.m. on the i8th local 
time. Thence skirting Ellice Islands it passes between 
the Fiji's and the Samoan or Navigator group to Savage 
Island, in 170° west of Greenwich, latitude south, 
which is apparently the only spot where totality may be 
witnessed under anything like favourable conditions, and 
even here the duration of totality is less than one minute. 
The after course of the central line does not encounter 
any land. 

In the northern of the two large islands of the Fiji 
group (Vanua Levu) 179® east, a partial eclipse will occur 
commencing at 7 h. 47m. A.M. local time 44° from the 
sun's north point towards the west for direct image, and 
ending at loh. i6m., magnitude o'86. In the larger 
island of the Navigator group, Savaii, of the Admiralty 
Chart, there will • also be a partial eclipse, though nearly 
approaching totality ; eclipse begins 8h. 23m. A.M. at 53° 
from the sun's north point towards the west, and ends at 
llh. 2m., magnitude o’97. 

Assuming the north point of Savage Island to be in 
j 6 g° 48' W., with 18° 55' south latitude, a direct calcu- 
lation gives a total eclipse commencing at loh. 8m. 6s. 
A.M. local mean time, and continuing 57 seconds with the 
sun at an altitude of 58° ; the first contact of the moon 
with the sun's limb at 8h, 48m. A.M,, 49° from his north 
point towards west for direct image, and the end of the 
eclipse at i ih. 29m. 

In New Zealand the eclipse attains a magnitude of 
about 0*5 at Auckland, greatest phase at ph. i8m. A.M. ; 
towards the extremity of the southern island about Otago, 
one-third of the sun's diameter will be obscured about 
ph. 12m. local time. A partial eclipse between similar 
limits will be visible on the east coast of Australia and in 
Van Diemen's Land. 

Minor Planets. — The long period of revolution 
assigned to No. 153, Hilda, the early calculations has 
been confirmed by a new determination of the elements 
by Herr Kiihnert, of Vienna, upon more than eight weeks' 
observations. The orbit is as follows : — 

Mean Longitude, 1875, Dec. 19, at Berlin ) - 

noon \ 34 5^*7 

Longitude of perihelion 285° i''6 

„ „ ascending node 228°- 20' 

Inclination to ecliptic 7° 50' '9 

Excentricity o '16311 

Mean diurnal motion 45 i''* 9 i 

Semi- axis major ... 3'9504 

Hence the period of sidereal revolution is 2,868 days, or 
7-85 years.— For No. 158 detected at Berlin on Jan, 4, 
Dr. Maywald, who has been so long occupied in computa- 
tions connected with the minor planets, has proposed the 
name Korpnis."— No. 153, discovered by Palisa at Pola 


on Nov. 8, has so far been observed only on four nights, 
and these observations being at intervals which render 
them unavailable for calculation of elliptical elements, it 
appears not unlikely that it will be lost, as are already 
several minor planets similarly circumstanced, unless an 
effort be made to recover it with the aid of circular 
elements in the next period of absence of moonlight, and 
with some one of the larger telescopes ; it was not 
brighter than a star of the twelfth magnitude at dis- 
covery, and must now be considerably fainter. — The 
period of revolution of No. 150 by seven weeks' observa- 
tions is 1,879^ days. 

M. Paul Henry, of the Observatory of Paris, announces 
his discovery of No. 159 on Jan. 26. 

The Second Comet of 1702. — A complete reduction 
and discussion of the observations of this comet, taken 
at Rome by Bianchini and Maraldi, does not afford indi- 
cations of elliptical motion, as might be surmised to exist 
from the small inclination of the orbit to the ecliptic and 
the direct movement. In fact, these observations appear 
to be by no means precise, and the differences from cal- 
culation mte 7 ^ se are too irregular to afford any hopevO^ 
sensibly improving upon the orbit given by Burckhardt^ 
Considering that the differences of right ascension be- 
tween the comet and comparison stars were taken by 
means of clocks, and the differences of declination 
measured by a micrometer scale, the arc value of which 
was determined by observation of the sun's diameter, 
rather better places might have been looked for. The 
following are the errors given by Burckhardt’s orbit, as 
compared with the newly reduced positions in which 
aberration and parallax have been taken into account : — 


1702, April 20 

A A. COS. jQ ... 

+ 7'*2 

A)8 ... 

- I''2 

„ 21 

,, 

- I '6 

,, 

- 6'I 

>» >» 26 

,, 

- I '4 

,, 

- I *8 

„ 27 

,, May 2 

,, 

- 3 *5 

>> 

+ 2 *4 


+ 9 ‘I 


- 3*1 

» 4 

,, 

- 7 '6 




The comet was at its least distance from the earth on 
the night of April 19, when it approached our globe 
within o' 0438 of the earth's mean distance from the sun. 


PROF. TYNDALL ON GERMS ^ 

T N further illustration of the dangers incurred in this 
field of inquiry the author refers to the excellent 
paper of Dr. Roberts on Biogenesis, in the “ Philosophical 
Transactions" for 1874. Dr. Roberts fills the bulb of 
an ordinary pipette to about two-thirds of its capacity 
with the infusion to be examined. In the neck of the 
pipette he places a plug of dry cotton- wool He then 

hermetically seals the neck and dips the bulb into boil- 
ing water or hot oil, where he permits it to remain for 
the requisite time. Here we have no disturbance from 
ebullition, and no loss by evaporation. The bulb is re- 
moved from the hot water and permitted to cool. The 
sealed end of the neck is then filed off, the cotton-wool 
alone interposing between the infusion and the atmo- 
sphere. 

The arrangement is beautiful, but it has one weak 
point. Cotton-wool free from germs is not to be found, 
and the ping employed by Dr. Roberts infallibly contained 
them. In the gentle movement of the air to and fro as 
the temperature changed, or by any shock, jar, or motion 
to_ which the pipette might be subjected, we have cer- 
tainly a cause sufficient to detach a germ now and then 
from the cotton-wool which would fall into the infusion 
and produce its effect. Probably, also, condensation 
occurred at times in the neck of the pipette ; the water 
of condensation carrying back from the cotton-wool the 
seeds of life. The fact of fertilisation being so rare as Dr. 
Roberts found it to be is a proof of the care with which 

^ On the Optical Deportment of the Atmosphere in reference to the Phe- 
nomena of Putrefaction and Infection. Abstract of a paper read before 
the Royal Society, January 13th, by Prof. Tyndall, F.R.S. (Communicatod 
by the author.) Continued from p. 254. 
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his experiments were conducted. But he did find cases 
of fertilisation after prolonged exposure to the boiling 
temperature ; and this caused him to come to the con- 
clusion that under certain rare conditions spontaneous 
generation may occur. He also found that an alkalised 
hay-infusion was so difficult to sterilise that it was capable 
of withstanding the boiling temperature for hours without 
losing its power of generating life. The most careful ex- 
periments have been made with this infusion. Dr. 
Roberts is certainly correct in assi^ing to it superior 
nutritive power. But in the present inquiry five minutes 
boiling sufficed to completely sterilise the infusion. 

Summing up this portion of his inquiry, the author 
remarks that he will hardly be charged with any desire to 
limit the power and potency of matter. But holding the 
notions he does upon this point, it is all the more incum- 
bent on him to affirm that as far as inquiry has hitherto 
penetrated, life has never been proved to appear inde- 
pendently of antecedent life. 

Though the author had no reason to doubt the general 
diffusion of germs in the atmosphere, he thought it desi- 
rable to place the point beyond question. At Dovm, Mr. 
Darwin, Mr. Francis Darwin ; at High Elms, Sir John 
Lubbock ; at Sherwood, near Tunbridge Wells, Mr. 
Siemens ; at Pembroke Lodge, Richmond Park, Mr. 
Rollo Russell ; at Heathfield Park, Messrs. Hamilton ; 
at Greenwich Hospital, Mr. Hirst ; at Kew, Dr. Plooker ; 
and at the Crystal Palace, Mr. Price, kindly took charge 
of infusions, everyone of which became charged with 
organisms. To obts.in more definite insight regarding 
the diffusion of atmospheric germs, a square wooden tray 
■was pierced with 100 holes, into each of which was dropped 
a short test-tube. On Oct. 23, thirty of these tubes were 
filled with an infusion of hay, thirty-five with an infusion 
of turnip, and thirty-five with an infusion of beef. The 
lubes, with their infusions, had been previously boiled, 
ten at a time, in an oil-bath. One hundred circles were 
marked on paper so as to form a map of the tray, and 
every day the state of each tube was registered upon the 
corresponding circle. In the following description the 
term ‘‘ cloudy ” is used to denote the first stage of tur- 
bidity ; ‘distinct but not strong. The term “ muddy” is 
used to denote thick turbidity. 

One tube of the 100 was first singled out and rendered 
muddy. It belonged to the beef group, and it was a 
whole day in advance of all the other tubes. The pro- 
gress of putrefaction was first registered on Oct. 26 ; the 
“ map ” then taken may be thus described 

Hay , — Of the thirty specimens exposed One had be- 
come'*^ muddy” — the seventh in the middle row reckon- 
ing from the side of the tray nearest the stove. Six tubes 
remained perfectly clear between this muddy one and the 
stove, proving that differences of wannth may be over- 
ridden by other causes. Every one of the other tubes 
containing the hay infusion showed spots of mould upon 
the clear liquid. 

Ttmiip, — Four of the thirty-five tubes were very 
muddy, two of them being in the row next the stove, one 
four rows distant, and the remaining one seven rows 
away. Besides these six tubes had become clouded. 
There was no mould on any of the tubes. 

tube of the thirty-five was quite muddy, in 
the seventh row from the stove. There were three cloudy 
tubes, while seven of them bore spots of mould. 

As a general rule organic infusions exposed to the air 
during the autumn remained for two days or more per- 
fectly clear. Doubtless from the first germs fell into 
them, but they required time to be hatched. This period 
of clearness may be called the ‘‘ period of latency,” and 
indeed it exactly corresponds with what is understood by 
this term in medicine. Towards the end of the period of 
latency, the fall into a state of disease is comparatively 
sudden ; the infusion passing from perfect clearness to 
cloudiness more or less dense in a few hours. 


Thus the tube placed in Mr. Darwin’s possession was 
clear at 8.30 a.m. on Oct 19, and cloudy at 4.30 p.im. 
Seven hours, moreover, after the first record of our tray 
of tubes, a marked change had occurred. It may be thus 
described : — Instead of one, eight of the tubes containing 
hay-infusion had fallen into uniform muddiness. Twenty 
of these had produced Bacterial slime, which had fallen 
to the bottom, every tube containing the slime being 
covered by mould. Three tubes only remained clear, but 
with mould upon their surfaces. The muddy turnip- 
tubes had increased from four to ten ; seven tubes were 
clouded, while eighteen of them remained clear, with here 
and there a speck of mould on the surface. Of the beef, 
six were cloudy and one thickly muddy, while spots of 
mould had formed on the majority of the remaining tubes. 
Fifteen hours subsequent to this observation, viz. on the 
morning of Oct. 27, all the tubes containing hay-infusion 
were smitten, though in different degrees, some of them 
being much more turbid than others. Of the turnip- 
tubes, three only remained unsmitten, and two of these 
had mould upon their surfaces. Only one of the thirty- 
five beef-infusions remained intact. A change of occu- 
pancy, moreover, had occurred in the tube which first 
gave way. Its muddiness remained grey for a day and a 
half, then it changed to bright yellow green, and it main- 
tained this colour to the end. On the 27th every tube of 
the hundred was smitten, the majority with uniform tur- 
bidity ; some, however, with mould above and slime 
below, the intermediate liquid being tolerably clear. The 
whole process bore a striking resemblance to the propa- 
gation of a plague among a population, the attacks being 
successive and of different degrees of virulence. 

From the irregular manner in which the tubes are 
attacked, we may infer that, as regards quantity, the 
distribution of the germs in the air is not uniform. The 
singling out, moreover, of one tube of the hundred by 
the particular Bacteria that _ develop a green pigment, 
shows that, as regards quality, the distribution is not 
uniform. The same absence of uniformity was rnanifested 
in the struggle for existence between the Bacteria and the 
penicillium. In some tubes the former were triumphant ; 
in other tubes of the same infusion the latter was trium- 
phant It would seem also as if a want of uniformity as 
regards *vUal vigour prevailed. With the self-same infu- 
sion the motions of the Bacteria in some tubes were 
exceedingly languid, while in other tubes the motions 
resembled a rain of projectiles, being so rapid and violent 
as to be followed with difficulty by the eye. Reflecting 
on the whole of this, the author concludes that the germs 
float through the atmosphere in groups or clouds, with 
spaces more sparsely filled between them. The touching 
of a nutritive fluid by a Bacterial cloud would naturally 
have a different effect from the touching of it by the inter- 
space between two clouds. But as in the case of a 
mottled sky, the various portions of the landscape are 
successively visited by shade, so, in the long run, are the 
various tubes of our tray touched by the Bacterial douds, 
the final fertilisation or infection of them all being the 
consequence. The author connects these results with the 
experiments of Pasteur on the non-continuity of the cause 
of so-called spontaneous generation, and with other 
experiments of his own.* 

On the 9th of November a second tray containing one 
hundred tubes filled with an infusion of mutton was ex- 
posed to the air. On the morning of the nth six of the 


* In. hospital practice the opening of a wound during the -- j- 

Bacterial cloud would have an effect very different from the it 

in the interspace between two clouds. Certain caprices ^in the behaviour oi 
dressed wounds may possibly be accounted for in this way. Under tne 
heading “ Nothing new under the Sun," Prof. Huxley has ^ustsent me the 
following remarkable extract :—“'Uebrigens Kann iw . sich die m der 
Atmosphare schwitnmenden Thierchen wie WolJcen denjee^, nnt denen ganz 
leere Luftmassen, ja gauze Tage vOllig reinen lin^Byer^oiisse wechseln. 
{Ehrenberg, “ Infusions Thierchen/’ p* S^5*) coincidence o 


Infusions Thierchen/’ „ 

phraseology is surprising, for I knew npth^%df .fWberg s conception. 
My “ clouds,” however, are hut small jttinuttttrfc* of his. 



270 


NATURE 


\Feb. 3, 1876 


ten nearest tlie stove had given way to putrefaction. 
Three of the rows most distant from the stove had yielded, 
while here and there over the tray particular tubes were 
singled out and smitten by the infection. Of the whole 
tray of one hundred tubes, twenty-seven were either 
muddy or cloudy on the iith. Thus, doubtless, in a con- 
tagious atmosphere, are individuals successively struck 
down. On the 12th all the tubes had given way, but the 
differences in their contents were extraordinary. All of 
them contained Bacteria^ some few, others in swarms. 
In some tubes they were slow and sickly in their motions, 
in some apparently dead, while in others they darted 
about with rampant vigour. These differences are to 
be referred to changes in the germinal matter, for the 
same infusion was presented everywhere to the air. Here 
also we have a picture of what occurs during an epidemic, 
the difference in number and energy of the Bacterial 
swarms resembling the varying intensity of the disease. 
It becomes obvious from these experiments that of two 
individuals of the same population, exposed to a con- 
tagious atmosphere, the one may be severely, the other 
lightly attacked, though the two individuals may be as 
identical as regards susceptibility as two samples of one 
and the same mutton infusion. 

The author traces still further the parallelism of these 
actions with the progress of infectious disease. The 
Times of January 17 contained a remarkable letter on 
Typhoid Fever signed “ in which occurs the fol- 

lowing remarkable statement ; — “ In one part of it (Edin- 
burgh), congregated together and inhabited by the lowest 
of the population, there are, according to the Corporation 
return for 1874, no less than 14,319 houses or dwellings — 
many under one roof, on the ^flat^ system — in which 
there are no house connections whatever -with the street 
sewers, and, consequently, no water-closets. To this 
day, therefore, all the excrementitious and other refuse of 
the inhabitants is collected in pails or pans, and remains 
in their midst, generally in a partitioned-off corner of the 
living room, until the next day, when it is taken down to 
the streets and emptied into the Corporation carts. 
Drunken and vicious though the population be, herded 
together like sheep, and with the filth collected and kept 
for twenty-four hours in their very midst, it is a remark- 
able fact that typhoid fever and diphtheria are simply 
unknown in these wretched hovels.” 

This case has its analogue in the following experiment, 
which is representative of a class. On Nov. 30 a quantity 
of animal refuse, embracing beef, fish, rabbit, hare, was 
placed in two large test-tubes opening into a protecting 
chamber containing six tubes. On Dec. 13, when the 
refuse was in a state of noisome putrefaction, infusions of 
whiting, turnip, beef, and mutton were placed in the other 
four tubes. They were boiled and abandoned to the 
action of the foul ‘‘sewer gas” emitted by their two 
putrid companions. On Christmas-day the four infusions 
were limpid. The end of the pipette was then dipped 
into one of the putrid tubes, and a quantity of matter 
comparable in smallness to the pock-lymph held on the 
point of a lancet was transferred to the turnip. Its clear- 
ness was not sensibly affected at the time ; but on the 
26th it was turbid throughout. On the 27th a speck from 
the infected turnip was transferred to the whiting ; on the 
28th disease had taken entire possession of the whiting. 
To the present hour the beef and mutton tubes remain as 
limpid as distilled water. Just as in the case of the living 
men and women in Edinburgh, no amount of fetid gas 
had the power of propagating the plague, as long as the 
organisms which constitute the true contagium did not 
gain access to the infusions. 

The universal prevalence of the germinal matter of 
Bacteria in water has been demonstrated with the utmost 
evidence by the experiments of Dr. Burdon Sanderson, 
^fthe germs in water are in a very different condition, 
a^pards readiness for development, from those in air. In 


water they are thoroughly wetted, and ready, under the 
proper conditions, to pass rapidly into the finished 
organism. In air they are more or less desiccated, and 
require a period of preparation more or less long to bring 
them up to the starting-point of the water-germs. The 
rapidity of development in an infusion infected by either 
a speck of liquid containing Bacteria or a drop of water 
is extraordinary. On Jan. 4 a thread of glass almost 
as fine as a hair was dipped into a cloudy turnip in- 
fusion, and the tip only of the glass fibre was introduced 
into a large test-tube containing an infusion of red mullet. 
Twelve hours subsequently the perfectly' pellucid liquid 
was cloudy throughout. A second test-tube containing 
the same infusion was infected with a single drop of the 
distilled water furnished by Messrs. Hopkin and Williams ; 
twelve hours also sufficed to cloud the infusion thus 
treated. Precisely the same experiments were made 
with herring with the same result. At this season of the 
year several days’ exposure to the air are needed to produce 
so great an effect. On Dec. 31 a strong turnip-infusion 
was prepared by digesting thin slices in distilled water at a 
temperature of 120° F. The infusion was divided between 
four large test-tubes, in one of which it was left unboiled, 
in another boiled for five minutes, in the two remain- 
ing ones boiled, and after cooling infected with one drop 
of beef-infusion containing Bacte 7 'ia* In twenty-four 
hours the unboiled tube and the two infected ones were 
cloudy, the unboiled tube being the most turbid of the 
three. The infusion here was peculiarly limpid after 
digestion ; for turnip it was quite exceptional, and no 
amount of searching with the microscope could reveal in 
it at first the trace of a living Bacterium ; still germs were 
there which, suitably nourished, passed in a single day 
into Bacterial swarms without number. Five days have 
not sufficed to produce an effect approximately equal to 
this in the boiled tube, which was uninfected but exposed 
to the common laboratory air. 

There cannot, moreover, be a doubt that the germs in 
the air differ widely among themselves as regards 
paredness for development. Some are fresh, others old ; 
some are dry, others moist. Infected by such germs the 
same infusion would require different lengths of time to 
develop Bacterial life. This remark applies to and 
explains the different degrees of rapidity with which epi- 
demic disease acts upon different people. In some the 
hatching-period, if it may be called such, is long, in some 
short, the differences depending upon the different degrees 
of preparedness of the contagium. 

The author refers with particular satisfaction to the un- 
tiring patience, the admirable mechanical skill, the veracity 
in thought, word, and deed displayed throughout this first 
section of a large and complicated inquiry by his assistant, 
Mr. John Cottrell, who was zealously aided by his junior 
colleague, Mr. Frank Valter. 

Note. Jan, 31. — The notion that the^author limited 
himself to temperatures of 60° and 70° Fahr, is an entire 
misconception. But more of this anon. 


THE OCCURRENCE AND MANUFACTURE OF 
FLINT SKIN-SCRAPERS FROM NEW JER* 
SEY, U.S.A, 

A REMARKABLE feature of the common Indian 
relics found in Central New Jersey is the very great 
abundance of "skin- scrapers,” as one form of stone im- 
plements is everywhere known ; and the great care that 
has evidently been bestowed upon them in the making 
equally attracts the attention when a series of these im- 
plements is examined. That a flint implement used in 
the preparation of skins for clothing and tent-covering 
should require as much care in its manufacture as an 
arrow-point, does not seem probable, and one would natu- 
rally expect to find in a scraper simply a comparatively 
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dull rubbing edge given to a conveniently sized pebble. 
Such, however, is seldom or never the case, and the class 
of implements, to which is given the above name, are as 
marked in their several peculiarities as is any form of 
stone implement with which we are familiar. 

Having remarked the great abundance of these relics, 
I desire here more particularly to notice several specimens 
which are of more than ordinary interest. The illustra- 
tions I, 2, 3, and 4, are figures of the very smallest 
scrapers that I have seen ; and what is more remarkable 
than their small size is the beauty of their finish and their 
symmetry. They are made of differently coloured jasper, 
were not found together or in the same neighbourhood, 
showing that they had different origins, and are not ex- 



Fig. t. Fig 2. 

amples of the fancy of some eccentric chipper of flint 
implements, such as sometimes occur in masses of broken 
specimens and flakes that indicate the former site of an 
arrow-maker’s labours. 

Not one of these four small scrapers appears to be 
simply a flake, originally of this shape and subsequently 
chipped at the scraping edge ; but the entire surfaces 
have undoubtedly been carefully wrought, and show that 
a small mass of the mineral has been worked to the shape 
and finish of the specimens, as now found. A quite com- 
mon form of scraper is the base of an arrow or spear 
point which has been utilised by subsequently chipping 
the fractured end, so as to give it a bevelled edge ; but 
the specimens here figured cannot be classed with these, 
inasmuch as there is nothing suggestive of the arrow- 
point in their present shape, and unlike them, these four 
specimens have the under side smooth and slightly con- 
cave, a feature not found in the ‘‘made over” arrow- 
heads. 

Having seen that so much care was expended on these 
small scrapers, it is quite certain that these implements 
were put to some important use, but exactly what, it is diffi- 
cult to determine. Certainly, in the dressing of the skins 
of our larger mammals they could be of no use, and of 
but little even when the sfans of the smallest, such as 
squirrels, were used, which was probably seldom the case, 
as the [.larger quadrupeds were as easily obtained. The 



Fig. 3. Fig. 4. 


skins of birds, if used as ornaments, would not need 
scraping to make them pliable ; and I can only suggest 
that from the fact of having found traces of bone beads, 
in graves, made from sections of the long bones of 
wading birds, I have thought it probable that these small 
scrapers were used in rounding off the ends of such bone 
beads ; and they might also have been used in the shap- 
ing and sharpening of the beautiful bone fish-hooks our 
aborigines were accustomed to make. Such uses would, 
of course, make the name “ skin-scraper ” inappropriate; 
as I am quite disposed to think it is. 

Fig. 5 represents a very perfect specimen of the spoon- 
shaped scrapers, such as are common in Europe, and by 
no means rare in the United States, Those found here, 
as a rule, are not so symmetrical as the specimen figured, 
and do not have the “ bowl ” or concave portion of the 


spoon so decidedly marked. Our New Jersey specimens 
have this under-surface generally plain, or but slightly 
concave ; and uniform with the stem or handle of the 
implement. In the specimen figured this is not the case, 
and the spoon-shape is so pronounced as to suggest that 
it is a veritable spoon. 

Fig. 5 has been chipped from a very pretty agate 
pebble, such as occur in the gravelly bed of the upper 
waters of the Delaware River ; and it is an interesting 
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fact connected with this class of relics, that the majority 
are made of jasper, agate, and quartz, minerals the most 
difficult to shape, and certainly no better adapted to the 
ordinary uses of these implements — that of scraping the 
fat from skins. 

One word in conclusion. Mr. C. C Jones, jun., in his 
work on the “Antiquities of the Southern Indians,” writes, 
under the head of “Scrapers,” that “the spoon-shaped 
scraper of France and Switzerland is more pronounced in 
form and purpose than any implement of like character it 
has been my good fortune to And among the relics of the 
southern tribes.” 

It is curious that so much variation in the forms of 
their stone implements should exist in tribes nearly 
related, and but a few hundred miles apart. Judging 
from the specimens figured by the author quoted, scrapers 
were quite simple in their shape and finish ; which, as 
we have seen, is the opposite of what we fl:nd in New 
Jersey, where as great a variety in shapes and sizes occur 
as exist in the various patterns of arrow-points. ^ 

Charles C. Abbott 

Trenton, New Jersey 

THE RECENT BUTTER CASE 

A S the case in connection with the Adulteration Act 
which we discussed in a leading article last week 
is of considerable importance, both from a scientifiic 
and a public point of view, we think it well to put the facts 
before our readers. 

The following summary of the analytical results de- 
tailed in Court by the different chemists has been supplied 
us from a verbatim report of the proceedings before the 
magistrate at Southwark Police Court. 

These results were given after the magistrate’s decision 
had been delivered. They were entirely informal, and 
took the shape of a discussion, in which everyone, ap- 
peared to act as his own counsel, and no attempt vvSs' 
made to establish or trace the identity of the samples; 

* As authority for applying tKe term “scraper” to implements sxrtiifar to 
Fig. 5, permit me to quote the late Prof, jefeies Wym^n{'* Fifth Annual 
Report of Peabody Mubeum,” 1S72, p. 27). He writes, The term scraper 
is applied to some of the implements just referred tP (a coUe'^Pn from the 
author), because of their close resemblance to , subh as 1»^ the same name 
from the Danish collections belonging to the Museum, They are character- 
ised by having a circular or semi-circuiar flatt^w head, with a short pro- 
jection which might serve as a handle, or foi" the purpose of attaching one. 
They differ from the Danish implemepts chiefly in their much smaller size.' 
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Dr. Muter^s analysis— 

Water =• 15*00 per cent 

Salt 1= 3 ’ 9 ^ }? jj 

Curd = 2*14 „ 55 

Foreign fat = 55*2 ,, ,, 

Butter fat = 237 ,, „ 

The fat was thus made up of 30 per cent, of butter fat 
and 70 per cent, foreign fats. The fat had a melting point 
below that of butter, and yielded 93*3 per cent, of fatty 
acids. When examined by the microscope the butter was 
found to contain fat in a crystalline state, and the so- 
called curd consisted of vegetable matter, which was 
described as parenchyma. Finally, the butter was stated 
to be but slightly rancid. 

Dr. Muter said that his standard for genuine butter 
was 88 per cent, of fatty acids. 

Dr. Muter, who appears to have had sufficient of his 
sample to supply several of his friends, was supported in 
Court by his assistant Mr. De Konigh, Dr. Duprd, Mr. 
Wigner, and a microscopist. 

T)r. Dupri and Mr. Wignefs Resnlis. — Dr. Duprd 
found in the fat 94*05 per cent, and Mr. Wigner 94*20 
per cent fixed fatty acids, and the melting-point of 
the fat 4° C. below that "of genuine butter. On a 
microscopic examination of the butter, both found crys- 
tals of fat, which indicated that it had been fused. They 
also stated that the butter was practically free from 
rancidity. 

Dr. Duprd was of opinion, from the results of his 
analysis, that there was a doubt whether the sample con- 
tained any butter at all ; and Mr. Wigner considered that 
if it contained any butter-fat the quantity must be small, 
but indeed he thought it was foreign fat simply flavoured 
with caproic acid. He further stated that his standard 
for pure butter was 87*5 per cent, fatty acids. 

Somerset House Results. — The portion of the sample 
retained by the inspector, and referred by the magistrate 
to Somerset House for analysis, weighed about 45 
grammes, and it was stated that the experiments per- 
formed were not only of an exhaustive character, but 
were repeated in most instances. 

The chemists there found as follows 
Water == 9*83 per cent. 

Salt = 3*70 „ 

Curd = 0*93 „ 

Fat = 85*54 ,5 

The fat gave a melting point of 33*3° C, a density of 
*9053 at icko® Fahr., and yielded 887 per cent, fatty acids, 
the latter being seven-tenths above Dr. M uterus standard. 

The butter was found to be very rancid, and this 
rancidity would account for the slight excess of fixed fatty 
acids, it having been found by actual experiment that 
butter depreciates by exposure, and that there is a cor- 
responding increase of the fixed fatty acids found in the fat. 

On a microscopic examination the butter was found 
to be free from crystals of fat, and the only foreign sub- 
stances present were a few' particles of impurities con- 
sisting of hard wood and cotton thread. 

The following are the results of the analysis of the fat 
of an article corresponding to butterine," which was 
referred to in Court as having been examined in exactly 
a similar way as the sample in dispute ; — 

Fatty acids, 93*32 per cent., melting-point, 25° C., and 
density of fat at 100® F. = *90108. 

The processes followed by the different chemists for the 
analysis of the samples differed but little, but the chemists 
at Somerset House adopted an additional safeguard 
against error in saponifying the fats, by taking the density 
of the fat in the sample at a temperature of 100° F. 

The melting-point, the density of the fat, and the 
: j^^ntity of fixed fatty acids were clearly show^n to be in 
‘ accord, and these three results are certainly 

' in their direct bearing on the accuracy of 


NATURAL HISTORY OF ST. HELENA 

T he following extracts from a letter addressed to Dr. 

Hooker by Mr. Wollaston, who has been residing 
for some months in St. Helena for the purpose of investi- 
gating the insect fauna, can hardly fail to be interesting 
to students of geographical distribution : — 

‘^Plantation House, St. Helena, Nov. 22, 1875 
“ At this season of the year it is extremely difficult to 
obtain seeds, for the genuine native plants which are 
still not extinct, in addition to being extremely few 
in number, nearly all grow in places very difficult 
of access at a time when the upper ridges are nearly 
alwrays covered with cloud, and only a certain pro- 
portion of them are showing any signs of active life 
(in the shape of flowers and seeds) ; but I have been able 
to collect three out of the four species of cabbage-trees, a 
Lobelia^ two or three Wahlenbergias, and (best of all) the 
extremely rare Aster (or Coininidendron) BurcJicIlii, This 
last is, I think, as nearly extinct as anything still living 
can be, Mr. Melliss says there is only one plant of it 'in 
the island ; but in that he is wrong, for we counted two 
or three, in full blossom, in the same grove of the Aster 
gummifc 7 'iis, in which he records the existence of his 
single individual. We have, however, seen it nowhere 
else, and it is decidedly on its last legs. Even the A. 
gummiferus is excessively rare, and I shall hope to get 
you seeds of it before we leave the island ; as well as of 
the Commide^idroH ro 3 ?^stum {the tme ‘gum-wood^). . . . 
The A. Bu 7 Hiellii is so rare that I have been drying you 
a few specimens, feeling that (as it may Scron be gone 
altogether if we cannot persuade the islanders to spare it 
from their donkey-loads of firewood) you might, perhaps, 
like some fresh ones. . , . 

“ The insect flora, although so extremely limited that I 
have not in nearly even three months collected more in 
Coleoptera than 150 species, still continues to keep up its 
character for eccentricity — ringing the changes on some 
half a dozen types (chiefly Rhyncophorous) to a mar- 
vellous extent. We seem indeed never to exhaust them, 
turning up new species almost every time that we can 
secure a hard day's work on the Comp 0 sit m ridge. Having 
ultimately to work them out, I take scores of specimens, 
and must have mounted carefully some six or seven 
thousand already.” T. D. 


NOTES 

The following are the proposed movements of PI.M.S. ChaU' 
leiigcr: — She was to leave Valparaiso on Dec, 10, and anb'e at 
the Falkland Isles on Jan. 10 ; leave on Feb. 6, arrive at Monte 
Video Feb. 18 ; leave Feb. 28, arrive at Tristan d’Acuhna 
March 20 ; leave March 21, arrive at Ascension April 7 ; leave 
April 14, arrive at St Vincent May 5 ; leave May 12, and arrive 
in England June 12. 

The Senior Wrangler in this year’s Cambridge hlatlicmatical 
Tripos is Mr. Joseph Timmis Ward, of .St John’s, son of 
the late Mr. Henry Ward, of Banbury. Ide was educated at 
Rochester Cathedral Grammar School, under the Rev. R. 
Whiston. Mr. William L. Mollison, of Clare, tlm Second 
Wrangler, is a native of Aberdeen, and is the son of W. 
Mollison, of that town. Fie was educated at the Grammar 
School and University of Aberdeen. 

We would call attention to the advertisement in to-day’s 
Nature by the Kew Committee, offering to the public greater 
facilities for the verification of instruments tbaii have hitherto 
existed at Kew. 

We understand that the eminent ornithologist, Dr. G. Hart- 
laub, of Bremen, has in preparation a new work on the Birds of 
Madagascar. This will be a considerable undertaking, as since 
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the publication of Dr. Hartlaub’s last work on this subject 
(“ Ornithologischer Beitrag zur Fauna Madagascars/’ Bremen, 
1861), great additions have been made to our knowledge of 
the ornithology of this wonderful island by the investigations of 
Pollen, Van Dam, Grandidier, Crossley, and other naturalists. 

Dk. 0 . Finsch, of Bremen, and Alfred Brehm — both well- 
known German naturalists — will accompany the scientific expe- 
dition to the Obi (Northern Siberia), which is to start in March 
next. 

The Museum of Bremen, founded by a private society of 
merchants, and well known to ornithologists of all countries 
from the rarity of many of the specimens and the excellent 
manner in which they are mounted, will shortly become the pro- 
perty of the City of Bremen. It is said that Dr. O. Finsch is 
likely to be appointed its first director under the new regime. 
We may add that no more eligible selection could be made. 

New Zealand papers just to hand report an interesting dis- 
covery of moa bones in that colony farther north than any 
have previously been found. No remains of the extinct bird 
having been discovered north of the town of Auckland ; the moa 
region was supposed to have lain altogether to the south of that 
place. The advices now received, however, slate that numerous 
bones, representing the skeletons of fifteen moas, have been 
found along the beach for many miles north of Whangarei 
Heads, sixty miles to the north of Auckland. The discoverers 
were Mr. George Thorne, and Mr. Kirk, the Secretaiy of the 
Auckland Institute. With the moa bones were discovered 
several human skulls and a complete human skeleton in a sitting 
posture (the position in which it was usual to bury Maoris) ; 
also many large pebbles, such as the moa was in the habit of 
swallowing with its food, a rude stone hatchet, and some chips 
of obsidian. The spot where the remains were discovered was 
at one lime covered with vegetation, but this having been burned 
by bush fires the ground had been covered by drifting sand, the 
disturbance of which by the wind bas exposed the bones. The 
natives in the di.stvict had no knowledge whatever of the exist- 
ence of any of the remains discovered, whose antiquity is believed 
to be considerable. Further researches in the same locality may 
possibly be productive of interesting results. 

A LETTER from M. Alluard, the director of the Puy de Dome 
Observatory, has been published in the International Bulletin 
of Jan. 29, intimating that the establishment is now in full 
operation. M. Alluard has ascended the mountain for the pur- 
pose of taking instruments to the observers on the top. The 
elevation is about 6,000 feet above the level of the sea. It was 
on the top of the Puy de Dome that, in 1647, Perier, the 
brother-in-law of Pascal, verified the fact, discovered at Paris, 
that pressure diminishes with the altitude. The first experi- 
ments were made by Pascal himself on the top of St. Jacques la 
Boucherie, whose height is about ninety feet. A statue of Pascal 
was placed on the basement of the tower about 1862, when 
occurred the second centenary of his death. The top of the Puy 
de Dome is to be connected by a telegraphic wire with the 
Clermont Academy of Sciences, so that observations may be 
recorded daily and sent by telegram’’ to every station in cor- 
respondence with the International Service. 

At the Court of Common Council last week Sir Charles Reed 
presented a resolution of the Committee for managing the 
Gresham College Trusts, of which Committee Sir Charles is a 
member, and Lord Selborne Chairman. Sir Charles gave a brief 
history of the institution, which, as our readers may surmise, was a 
record of decay and misappropriation. Sir Charles's motion, 
which was agreed to, was that the Gresham Committee (City 
side) be authorised to put themselves in communication with the 
Charity Commissioners, with the view of effecting the objects 


contemplated. In 1867 the Gresham Committee was advised by 
counsel that the only satisfactory solution of the difficulty would 
be found in the agreement of the Corporation and the Mercers 
Company to propound a scheme for the sanction of Parliament, 
That agreement has now happily been arrived at. We hope 
that Sir Charles’s prediction will be realised, and that the result 
of the deliberations will be a scheme which will cause the College 
once more to represent the wishes of the founder in making it, 
what he originally designed it to be, a college for the furtherance 
and advancement of learning in London. 

Intelligence received at Lisbon last week announced that 
Lieut. Cameron was almost completely restored to health. Baron 
Barth, the well-known German geographer, had arrived at Lisbon 
en route for Angola. 

A REPORT by Drs. W. Elgar Buck and G. C. Franklin, on the 
Epidemic Diarrhoea of 1S75 Leicester, has been presented to 
the Sanitary Committee of that borough and printed. After a 
careful analysis of the whole facts, the authors show that Leicester 
is not an unhealthy town as regards the adult population ; that 
the excessive rate of its infantile mortality, which really regulates 
the total mortality, is due to a specific diarrhoea,” eminently 
fatal, which prevails in July, August, and September ; that such 
conditions, as are often assigned as causes of this destroyer of 
infant life, viz., early age or debility of parents, maternal neglect 
and debility, non-suckling, and opium-poisoning of infants exist 
in Leicester, as in other manufacturing towns, but have no appre- 
ciable effect in the main question at issue 3 and that the houses 
in which the fatal cases occur are not in themselves insanitary as 
regards size and number of rooms, water supply, ventilation and 
space, house drainage, and closet accommodation. The disease 
is not diifused equally among all classes of the community, the 
wealthy classes being wholly exempt from it as regards fatal 
results j and it is not the most densely-peopled districts, nor the 
poorest sections of the community in whicli the mortality is 
greatest ; but the disease is most prevalent where the soil is 
water-logged, where sewers are liable to be blocked up, and 
where the houses have been built on undrainccl ground made up 
of refuse from all parts. In those districts of the town where 
these conditions exist in a less degree, the disease is less preva- 
lent, and where they do not exist, the disease is almost wholly 
unknown. Drs. Buck and Franklin recommend, for the miti- 
gation of the disease, that the subsoil be efficiently drained 
of its superfluous water, that a free outfall be found for the 
sewers, and that clay-pits or other excavations should not be 
filled up with filthy ash-bin refuse and then built upon. We 
hope that the authors of this suggestive Report will resume the 
inquiry next summer with the view of modifying or confirming 
the results they have arrived at, and of throwing further light on. 
the history of this terrible epidemic, which every year almost 
assumes the magnitude of a pestilence among the infants of 
Leicester. 

M. DE Touchimbert reports that in the district round 
Poitiers, the sowing of the winter cereals has been remarkably 
and very seriously interfered with, first by the drought which 
prevailed up to the close of October, and then by continuous 
rains for the first fortnight in November, followed by severe frosts 
during the rest of the month. Heavy storms of wind followed 
each other in succession on Nov. 9, 10, and 11, doing great 
damage to houses, and uprooting and otherwise destroying 
Pneumonia and bronchitis have been peculiarly prevalent, owmg 
probably to these violent alternations of drought, great htimidLty, 
and low temperature. ’ ^ ■ 

M. Albert le Bleu, chief engineer of at Rodez, has 
visited the Paris Observatory to consult organi- 
sation of the Departnaental Meteorologi^c^ of which 
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he is president. The Commission proposes to apply the grant 
received from the Council-general to a thorough examination of 
the rainfall, the thunderstorms, and particularly the storms of 
hail in the different valleys of Aveyron. An anemometer is to be 
erected at the top of the cathedral. In developing the extremely 
difiicult question of the issue of weather forecasts calculated to 
be practically usefal to agriculturists, it is recognised that the 
essential conditions of success as regards the observers are sound 
sense, intimate knowledge of the physical features of the dis- 
trict, and shrewdness in interpreting weather signs, such as long 
residence in the locality alone'Can'’giYe, and that it is also essential 
to success to carry out a minute and extensive observation of the 
rainfall, thunderstorms, and storms of hail within and imme- 
, diately surrounding the district to which the weather-warnings 
are sent. 

Mr. James Paton, who for many years has been connected 
with the Museum of Science and Art, Edinburgh, has been 
appointed Curator of the Industrial Museum, Glasgow. 

The first general meeting of the Mineralogical Society of 
Great Britain and Ireland is held to-day at the Scientific Club, 
Saville Row, at 12 o’clock (noon), when the chair will be taken 
by IMr. H. C. Sorby, F. R.S. The first ordinary meeting will 
be held at the same place and time to-morrow, when a paper 
will be read on the Scottish Rhombohedral Carbonates, by Prof. 
M. Forster Heddle, M.D. 

- It is proposed to establish a Technical College for Glasgow. 
In so far as the teaching of the textile department is concerned, 
the accomplishment of the scheme is all but assured. 

As the Algerian Government have refused to take observa- 
tions at eight o’clock in the morning, as in Europe, a Constan- 
tine newspaper, Progrh de VEst^ proposes to open a public 
subscription in order to send to France and England daily 
telegrams making known the state of weather in the colony. 
These weather telegrams are to be posted in the several hotels of 
Paris, London, Lyons, Marseilles, and other large cities, where 
intending tourists are likely to see them. 

A SLIGHT earthquake was felt in Constantine, Algeria, at nine 
o’clock on the morning of Jan. 20. No damage was experienced* 
The dmation was two seconds, and the shock vertical. 

The towm of Abancay, in Peru, is reported to have been 
destroyed by an earthquake between 4 p.m, on the 4th and 
9 A.M. on the 5th December. Thirty-seven shocks occurred, 
several very severe, with loss of life, the extent of which was not 
known. 

By decree of the French Government, a Chair of Physical 
AsU-onomy has been established in the Faculty of Science, Bour- 
deaux, to be filled by M, Rayet, and at Lyons a Chair of 
Industrial and Agricultural Chemistry, to be filled by M. 
Raulin. 

Two academies of medicine have been established by a decree 
of the President of the French Republic at Nantes and Mar- 
seilles, 

Prof. Targioni has been appointed by the Italian Minister 
of Agriculture and Commerce Director of an Agrarian Ento- 
mological Station at Florence. 

In the Bnq/iton Observer, which made its first appearance in 
its new form on Friday last, is a London letter on the scientific 
doings of the week. It appears to be the first of a series, in 
which it is intended to give, in a popular form, an account of 
the lectures and papers read before the societies which are likely 
to be of general interest. The idea is, we believe,, a novel one, 
and we hope it will find favour with readers;. 


The rockwork in the tanks at the new Westminster Aquarium 
contains a considerable amount of Portland oolite. We under- 
stand that it was purchased from the dSris of the Colosseum, 
Regent’s Park, as a sandstone, and it appears to have been in- 
troduced into salt and fresh tanks alike without investigation as 
to how far it is suitable. It perhaps may do no harm, but it 
would be well if anyone who has experience of what its effect 
will be would communicate his knowledge before any animals 
are placed in the tanks. There is, in addition, a good supply of 
Carboniferous limestone used, and in considering the conditions, 
it must be remembered that the water circulates constantly from 
tank to tank, so that the carbonate of lime will be just as present 
to all the inhabitants of the aquarium as to the LamelUbranclis 
and others it might benefit. 

The last-issued number of the publication of the Eastbourne 
Natural History Society contains a paper by Mr. Jenner on the 
Macro-Lepidoptera of East Sussex. 

The additions to the Zoological Society’s Gardens during the 
past week include a Rhesus Monkey {Macams erythraus) from 
India, presented by Mr. T. O. Davis ,* a Black-faced Spider 
Monkey {Ateles ater) from Central America, two Green Turtles 
{Chelone viridis) from the West Indies, presented by Captain 
King ; a Grey Ichneumon {Herpesfes grisms) from India, pre- 
sented by Mr. H. Churchill ; a Common Curlew [Nitme 7 nus 
arquatus), a Herring Gull {Zarus argentatus), a Common Gull 
{Larus canus), two Black-headed Gulls {Larm rklibtmdus)^ 
European, presented by Mr. Charles Clifton. 


THE LOAN EXHIBITION OF SCIENTIFIC 
APPARATUS 

'T'HE following is a list of the members of the Foreign Com- 
mittees, the appointment of whom has been already notified 
to the Department of Science and Art : — 

Belgium. — M. le General Brialmont, M. Dewalquc, M. le 
General Liagi-e, M. Mans, M. Plateau, M. Schwann, hi. Stas, 
M. Van Beneden. 

France. — M. Alexre. Edmond Bccqiierel, M. Henri Marie 
Boiiley, M. Gabriel Auguste Daubree, M. Jean Louis Armand 
de Quatrefages De Breau, M. Jean Baptiste Dumas, M. Hervd 
Auguste Etienne Albans Faye, M. Edmond Fremy, hi. Jules 
Celestin Jamin, M. Urbain Jean Joseph Le Verrier, Le General 
Arthur Jules Morin, M. Eugene hlelcbior Peligot, hi. Henri 
Edouard Tresca. 

Germany. — I. Betlin Committee. — Dr. A. W. Hofmfvnn, 
Dr. Beyrich, Dr. du Bois-Reyinond, Dr. Dove, Dr. Forster, 
Dr. Hagen, T. G. Halkse, Dr. Ilauchccorne, Dr. Helmholtz, 
Dr. Kiepert, Dr. G. Kirchhoff, Dr. Kronecker, Dr. C. D. 
Martius, Von Morozowicz, Dr. Neumayer, Dr. Reuleaiix, Dr. 
Schellbach, Dr. W. Siemens, Dr. Virchow, Dr. C. H. Vogel, 
Dr. Websky.” — II. Committee representing other Cities and Towns 
of Germa^iy. — Dr. Von Babo, Dr. Beetz, Dr. Buff, Dr. Clausius, 
His Excellency Dr. Von Dechen, Dr. Von Fehling, Dr, Von 
Feilitzsch, Dr. Graebe, Dr. Von Grocldeck, Dr. Hecren, Dr. 
Hittorf, Dr. Karsten, Kiel ; Dr. Karsten, Rostoch \ Dr. 
Knapp, Dr. Knoblauch, Dr. Kollikcr, Dr. Kundt, Dr. Laim- 
hardt, Dr. Mold, Dr. Poled:, Dr. Preyer, Dr. Von Quintus- 
Icilius, Dr. Reusch, Dr. Romberg, Dr. Rosenthal, Dr - 
Serlo, Dr. C. Von Siemens, lli.s Excellency Dr. Von Steinbei.s, 
Dr. W. Weber, Dr. Wiedemann, Dr. Winkler, Dr. W<ihler, 
Dr. Wiillncr, Dr. Zeuner, Dr. Zttzsche. 

Italy. — Prof, Blaserna, Prof, Cantoni, Prof. Respighi. 

The Netherlands. — Prof. Dr. P, D. Ryke, Prof. Dr. IT. G, 
de Sande Bakhuyzen, Prof C. 11 . D. Buys Ballot, Prof, J. 
Bosscha, Prof. Dr. F- C. Donclers, F.R.S., Prof. J. W. Gunning, 
Prof. Dr. R. A. Mees, Prof. V. S. Van der Willigen, Dr. D. de 
Loos (Secretary). 

Switzerland.— Prof. E. Wartmann (President), Prof. J. 
Amsler Laffon, Prof. D. Colladon'Ador, Prof. Dr. F. A. 
Forel, Prof. Dr. E. Hagenbach-Bischoff, Prof. Ad, Hirscb, 
Prof. Albert Mousson, M. E. Sarasin-Diodati, Prof. L. Soret 
Colonel Gautier (Secretary. 
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PROF. NORDENSICyOLD ON THE JENISEI 

TN a letter from Prof. Nordenslcjold, of Stockholm, to Mr. 

Oscar Dickson, Prof. Nordenskjolcl gives the following 
further details of his expedition. 

In my preceding letters I narrated the progress of the Novaya 
Zemlya Jenisei Expedition up to the time when we, after a boat 
voyage of fifty to sixty Swedish miles, at Saostrowskoj on Aug. 
31, fell in with the steamer Alexander.^ in which we afterwards 
journeyed 150 Swedish miles further up the Jenisei during a 
whole month to the town of Jeniseisk. 

I proceed now to finish the account of my journey, with a short 
sketch of this steam voyage. 

The Alexander was neither a passenger nor a cargo steamer, 
b’H formed a moveable warehouse propelled by steam, which was 
commanded not by seamen but by a friendly and affable merchant, 
who clearly did not much concern himself with the navigation 
of the vessel, but rather with trade and goods, and was seldom 
by the crew called “captain^’ but generally '‘hosain’^ (master). 
The arrangement of the vessel itself corresponded to this state 
of things. The whole of the fore-saloon was fitted up as a shop 
wdth shelves for goods along the walls, the usual desk, &c. The 
afier-saloon was employed as a counting-house, writing and 
sleeping apartment for the master, and was besides filled to over- 
11 owing with wares of various kinds for sale, spirit casks, &c. 
Tliere was thus no room for passengers, and at the first when we 
lay-to with the Swedish flag hoisted, our “hosain,” Plerr Ivan 
Michailovitsch Jarmenieff’s reception of us was by no means 
specially friendly. He was even indisposed in the beginning to 
take us along with him. But no sooner had I, with the help of 
our pilot Teodor and a Swedish-Russian lexicon, succeeded in 
explaining to him what sort of people we were and what journey 
we had made, than all was completely changed, and from that 
moment we had in our “ hosain " the most agreeable and obliging 
host we could desire. In order to make room for us on board, 
a cabin before the wheel-house, which had been filled with goods, 
was emptied and arranged for passengers. Its size was by no 
means great. During the night, for instance, we could only with 
difficulty lie alongside each other on a bedstead formed of boards, 
which took up nearly the whole cabin. Our men at first got 
places wherever they could, in the engine-room, where they were 
kindly entertained by the engineer. Afterwards we obtained 
another more roomy cabin, and our men got that which we had 
in the beginning. 

The navigation of the vessel was managed by two mates, of a 
stately and original appearance, who, clothed in long caftans, 
each during his watch eat on a chair at the wheel, generally 
without steering, for the most part smoking a **papiross/' and 
with the most unconcerned expression in the world exchang- 
ing jokes with those who were walking below. A man stood 
constantly in the fore part of the vessel, unceasingly trying the 
depth of the water with a long pole. In order to avoid 
the strong current of the deep central stream the course 
was taken not in the deepest part of the river, but as near the 
bank as possible, often so near that we could almost jump to land, 
and that our Nordland boat, which was towed alongside the 
steamer, was often drawn over land. The Alexander besides 
had in tow first one, afterwards two vessels (lodjor), nearly of 
the same size as the steamer itself, intended to receive the fish 
bought during the voyage, which was generally salted and pre- 
pared on board. The whole way between Jeniseisk and the 
sea there is not a single jetty, and on this account both the 
steamer and the two lodjor towed in addition a number of larger 
or smaller barges and boats intended for communication with the 
land. Siberia,* and especially the river territory of Jenisei, possesses 
rich coal beds, which probably extend under a great part of the 
Siberian plain, but as yet are not worked, and attract little atten- 
tion. Like all the other steamers on the Siberian rivers, accord- 
ingly the Alexander was fired not wdth coal but with wood of 
which 180 fathoms, if I remember rightly, went to the voyage up 
the river. The steamer could carry only a small portion of this 
quantity, on which account frequent delays were necessary, not 
only for trading with the inhabitants, but also fi»r taking fuel on 
board. The feeble engine, besides, notwithstanding that the 
safety valves were in case of need overloaded with lead weights, 

* As an instance, may be mentioned some exceedingly rich coal se.inis, 
which crop out on the eastern bank of the Jenisei, a little to the south of the 
town Krasnojarsk, just in the neighbourhood of the place where the Paci- 

fic Railway " of Siberia will probably some day go forward. When I visited 
the place one of the coal seams was on fire. Nearer the mouth of the Jenisei, 
too, coal seams of considerable extent occur, for instance, at the bank of a 
tributary of the Jenisei, not far from Dudino. 


was often enough enable to make head with all it had in tow 
against the current, which at some places was very powerful, 
and in the attempt to find stream -free water near the banks, the 
vessel often went too near land and ran aground, notwithstanding 
the continual “ladno” cry of the pilot with the pole posted in 
the forepart of the steamer. We went, therefore, so slowly, that 
it was only after the lapse of a whole month that we reached 
the destination of the steamer, the town Jeniseisk, situated about 
150 Swedish miles fiom Dudino. 

In such circumstances most passengers by a steamer would be 
impatient and in bad liumour._ To us, on the contrary, the delay 
was welcome ; inasmuch as we had thus an opportunity of ex- 
tending our examination of the flora and fauna of the territory of 
the Jenisei even beyond the 60th degree of latitude. It is easy 
to see that a portion of these researches will also have a practical 
interest ; for instance, the examination -which Dr. Lundstrdm has 
made of the flora of North Jenisei. 

Our knowledge of it has heretofore been grounded chiefly on 
observations made by men of science (Middendorff, Schmitt, 
&c.) who have visited these regions for other purposes, and only 
in passing have had opportunities of turning attention to the 
flora. Dr. Lundstrom’s main, object, on the contrary, was ex- 
clusively botanical (he had before made himself well acquainted 
with the Arctic plant world by botanical journeys in Lapland 
and his native Nordland), and as he came during the voyage up 
the river from the northerly regions, poor in species, to the 
southerly, richer in species, it was easier for him than for one 
who travelled in an opposite direction to give the northern limit 
of a number of species of general occurrence common to Siberia 
and Scandinavia. Abundance of botanical and climatological 
material has been collected in this way, which natui'ally is not 
yet worked up, but it is easy to see what new light a comparison 
of the spreading of plants towards the north in our long- culti- 
vated land and the desolate plains of Siberia will shed on the 
possibility of cultivating the latter country. Already I may be 
permitted here to mention that in opposition to what would have 
appeared probable beforehand the northern limit of many plants 
in Siberia ts situated farther towards the north than i 7 t Sweden. 
To a certain extent this may perhaps depend on the seed being 
carried by the great river from more southerly southerly regions, 
but it also appears that the severe winter of Siberia has by no 
mean.s any specially injurious influence on the vegetation of the 
summer. 

Immediately after wc came on board the steamer weigliel 
anchor and steamed to the church village, Dudino, situated 
some miles up the river, where its tributary, the Dudinka, falls 
into it. The village consists of some few houses inhabited by an 
influential merchant, Sotnikoff, two priests, a ‘‘smotritel” 
(magistrate), a pair of exiles, and some workmen and natives. 
Sotnikoff carries on an extensive and profitable trade wnth the 
natives in the whole of the surrounding district, exchanging 
grain, cloth, tea, sugar, iron wares, gunpowder, lead, brandy, 
&c., for furs, fish, mammoth-teeth, &c., which last he sends 
with the steamer, first up the Jenisei, and afterwards by different 
methods of communication on to China, Moscow, Petersburg, 
R'c. In his account of his well-known expedition for disinterring 
a mammoth found near the mouth of the Jenisei, the Petersburg 
academician Schmitt praises Sotnikoff much for the unselfish 
and energetic way in which the expedition was assisted by him. 
To us too was this plain unpretentious merchant specially hos- 
pitable and friendly, and. it is incumbent on me to mention that 
we also met with the same reception from all the other notabili- 
ties of the place. The friendly clergyman, who was much inte- 
rested in our journey, even performed a short thanksgiving 
service for the successful issue of the expedition on board the 
steamer and declined to accept any special honorarium on this 
account. 

As in the more northerly situated ‘‘simovies,’^ the houses in 
all the villages situated on the Jenisei were built of logs in much 
the same style as those of the well-to-do peasants in Russia, pretty 
close together, with richly decorated gables to the street or roan 
of the village. The interior of the houses was, if we except 
innumerable cockroaches found everywhere, very clean, and the 
walls were adorned with numerous, if not very -artistically 
finished photographs and engravings for the most part of the 
Russian imperial family, remarkable Russian notabilities, generally 
in general's uniform, scenes from Russian hfstoty, 5 ^o. Richly 
ornamented consecrated pictures were alwaj^'p^ced in a comer, 
and before these were always suspended i^onae oil lamps or small 
wax lights, which were lighted on. hblyda^fs. Sometimes the 
floor, at least in the prindpid was bCsSides covered with 
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mats of furs. The bed consisted of a couch near the roof, so 
extensive that it occupied a third or a half of the room, and so 
far from the door that a man could go under it upright. Food 
was prepared in large baking ovens, which were daily fired for 
this purpose, and wanned the hut at the same time. New bread 
was to be had every day ; and even for the poor a large brass 
tea urn was a necessary household article. We were always 
sure of meeting with a hearty and friendly reception wherever we 
stepped over the threshold, and if we stayed a short time we had 
generally to drink a glass of tea with our hosts whatever time of 
the day it might be. The dress everywhere somewhat resembled 
the common Russian ; for the better classes for instance wide 
velvet trousers stuck into the boots, a shirt grandly embroidered 
with silver, and a wide caftan often trimmed with fur ; for the 
poor, in case he was not too ragged, the same cut, but inferior, 
dirty, and torn material. During the winter, however, the 
Satnoyede fur dress is worn out of doors both by high and low, 
by Russian and native, by settled and nomad. 

For the present there were in these regions only very few 
persons who had been banished hither for political reasons, but 
on the contrary many exiled criminals, and among them also 
some few Finns, and even a Swede, or at least one who accord- 
ing to his own statement in broken Swedish had formerly served 
in the King’s body-guard in Stockholm. Security for person 
and property was in all cases complete, and it was remarkable 
that there was no true difference of caste that could 'be observed 
.between the Russian- Siberian natives and those who had been 
banished to those regions for crimes. Little interest even ap- 
peared to be taken in knowing the crimes which had caused the 
banibhment. An inquiry on this point was generally met by the 
sufficiently elastic reply for bad conduct.” 

I mentioned above that mammoth teeth here form an impor- 
tant article of commerce. They are also belived to occur in 
large quantity on the tundra, though the difficulty of communi- 
cations often renders tbeir removal impossible. Although this 
is the mammoth region proper, the larger parts of the skeleton 
are believed to be very rare, and still more mammoth with flesh, 
hide and hair still remaining. It was, for instance, on the 
"peninsula between Obi and Jenisei, that the great mammoth 
li'nd byTrofimofif occurred, and in the neighbourhood of the same 
place was found the mammoth which gave occasion to Schmitt’s 
expedition. It is probable, besides, that the nomad native has the 
same indisposition to acquaint an official with a large mammoth 
find as the peasants at home had in former times, and in certain 
regions still have to give information about a supposed vein of 
ore. 

On Sept. 4 Alexander weighed anchor, and steamed south- 
wards during splendid weather. 

The landscape now began by degrees to change its character 
completely. In fact, on most maps the limit of wood is drawn 
along the considerable bend which the river Jenisei makes 
immediately west or north-west of Dudino, and indeed here for the 
first time numerous pine trees are met with, but seldom more than 
20 feet high. These cover the heights with a sparse and by no 
means attractive vegetation, completely destitute of the beautiful 
effect which distinguishes the 'willow and alder bushes farther 
north. Already some few miles south of Dudino, however, the 
pine forest became tali, though here we are still north of the 
Arctic circle. It is here that the forest proper commences — the 
largest forest of the globe — stretching with little interruption 
across the whole of Siberia, in one direction, from Ural to the 
Sea of Ochotsk, and in the other, south of the 5Sth or 59tli 
degree of latitude, and north of the Arctic circle, at some places, 
for instance at the rivers Chatanga and Lena, beyond it on to 
the neighbourhood of 72'’ N. Jat., that is to say, to the mouths of 
Chatanga and Lena, ten Swedish miles north of North Cape. 

During our boat and steam voyage up the Jenisei we had 
heretofore only landed either upon the eastern bank of the river, 
which was always high, or on some of the numerous islands 
which at some J places occur in the river, which widens out 
nearly to a lake. On Sept. 7 we had, for the first time, an 
opportunity of landing on the western bank of the river, which, 
like the western bank of most of the rivers flowing from the 
south to the north, consists of low tracts of land which are in- 
undated in spring. This meadow land was now covered partly 
with an extraordinarily luxuriant carpet of grass, which of course 
was untouched by the scythe, partly with an exceedingly peculiar 
bush vegetation of equal height, in which we found a number 
of herbs known among us in Sweden, but here six to eight feet 
high. Compact thickets of a beautiful straight-stemmed willow 
frequently alternated with even grass turf of a lively green with 


small streams, tributaries of the Jenisei, fin a way which gave the 
impression of the most beautiful park, carefully kept and 
watered, and kept clear of withered branches and grass. On 
the eastern side, on the contrary, the ancient forest proper com- 
menced close to the river bank. Here nature had quite a dif- 
ferent stamp of grandeur and gloom. The forest^ consisted 
principally of pines, which, even north of the Arctic Circle, were 
often of the most colossal dimensions, but in such cases many 
times grey and shortened to half their height by age. Between 
these the ground was so covered with fallen stems, with branches 
nearly fresh, half decayed or converted into a mass of wood 
mould, which was kept together merely by the bark, that one 
could force his way only with difficulty and with danger of 
breaking his legs in the thicket. The fallen stems were besides 
completely covered, many times even concealed by an uncom- 
monly luxuriant moss vegetation ; the tree lichens, on the con- 
trary, occur here only sparingly, in consequence of whicli the 
spruce firs were devoid of the shaggy clothing common with us, 
and the bark on the birches which glanced out here and there 
among the spruce firs was distinguished by an uncommonly 
blinding whiteness. When one made his way into this mono- 
tonous wood a little distance from the river, it was necessaiy to 
be well acquainted with the points of the compass ; a mistake in 
this respect had carried us in a direction in which at a distance 
of a hundred, perhaps two hundred (Swedish), miles, there was 
no probability of meeting with au inhabited place. In speaking 
of the vegetation in these regions it may be mentioned that in the 
northern forest along the river bank there was abundance of wild 
red and black currants exceedingly well tasted, and of dimensions 
surpassing even the largest varieties of cultivated currants I have 
had an opportunity of seeing. 

Since we left Jewremow-Kamen, near the mouth of the Jenisei, 
we had not seen any solid rock at the river banks, but on the 
8th we saw solid rocks on the eastern bank. We made here, as 
at a number of the other places at which we landed, a rich col- 
lection of land molluscs. By means of these collections, which 
have been already handed over to our skilful moUuscologist, Dr. 
C. A. Westerlund, at Ronneby, to be examined, the known 
mollusc-fauna of North Siberia will be greatly increased, and 
many erroneous views hitherto prevalent regarding the geo- 
graphical distribution of this interesting group of animals will 
be rectified. This holds good also of various land and fresh- 
water invertebrates, of whicli considerable collections were made, 
which have already been distributed to specialists for examina- 
tion. 

Afccr having remained for a longer or shorter time at about 
ten different “simovies” or fishing-stations, we came on Sept. 
12 to a “simovie,” Silivauskoi, exclusively inhabited by Skop- 
tist«. The orthodox Russian Church is, as is well known, 
tolerant towards men of foreign faiths, Lutherans, Catholics, 
Jews, Mohammedans, Buddhists, &c., but, on the contrary, in 
full accordance with what took place in former limes within the 
Protestant world, visits sectaries within its own bosom with 
temporal punishments in this world and threatens them with 
eternal in another. Especially in former times have a number 
of sectaries been sent to Siberia, and there are accordingly 
peculiar colonies in a very prosperous state to be met with occa- 
sionally, exclusively inhabited by a certain sect. Such is the 
Skopt colony at Silivauskoi, of which it may be remarked that 
the nature of the religious delusion here excuses the stringency 
of the law or the administration. For, on the ground of a text 
in the Gospel of Matthew, interpreted in a peculiar way, all 
Skoptists subject themselves to a self-mutilation, in consequence 
of which the sect can exist only through nev/ proselytes, and 
remarkably enough, these madmen, in fact, notwithstanding, or 
perhaps just on account of, all persecution, still find successors. 
A number of Skoptists are Ingrians (Finns from Ingermanland), 
on which account I could converse with them without difficulty. 
They related that they had for righteousness’ sake ” been torn 
from their homes, imprisoned, flogged, and sent to Siberia. 
Here they had by industry and perseverance succeeded in attain- 
ing for themselves a certain competence, were hospitable and 
friendly, and bore with resignation their hard lot, assured that in 
another life they would reap a rich reward for their self-denial, 
suffering, and misfortunes here below. They did not kill any 
warm-blooded animal, “ for it was a sin to kill what the Lord 
had created,” which did not prevent them from catching and 
eating fish, nor from selling to us, who in any case were doomed 
to perdition, for 18 roubles a beautiful and fat ox, on condition 
that our own people should slaughter it. Their indisposition to 
use some animal foods had besides had the good result that their 
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attention was turned to the cultivation of the soil. Round the 
huts, accordingly, were patches of land in potatoes, turnips, and 
cabbage, which at least this year yielded abundant crops, though 
the colony is situated in the latitude of Avasaxa, that is to say, 
under the Arctic circle. 

Later in the day we came to the Monastery of Troit, in former 
times renowned and rich, now inhabited only by a single monk, 
viz., the prior himself. He was a worthy old man, who gave us 
a hospitable and friendly reception. The apartment for the 
reception of guests was adorned with a number of portraits of 
Siberian bishops. There was besides a portrait of a Russian 
Czar in powdered hair and military uniform, with blue great 
cross riband. It was a portrait of Czar Paul, but through some 
exchange the Skoptists had taken it into their heads that the 
portrait represented their holy prophet. Czar Peter III. , whose 
history they had completely altered in accordance with their 
idealised conception of the world. An educated man, who 
belonged to this sect, and on this account had been banished to 
North Jenisei, informed me accordingly in all seriousness that 
Czar Peter III. was not murdered, but was knouted and sent to 
Siberia, &c., all on account of his holiness— as so it happens 
now that in consequence of all this the portrait of Czar Paul in 
the Troit Monastery is a sacred picture to which worship is 
offered. ‘ A. E. Nordenskjold 

{To he continued,') 


SCIENTIFIC SERIALS 

The yournal of ike Chetttical Society for December 1S75 con- 
tains the following papers communicated to the Society : — On 
the agricultural chemistry of the tea-plantations of India, by J. 
Campbell-Brown, D. Sc. This lengthy paper contains analyses of 
the young and old leaves of good plants and of stunted and 
blighted plants of different varieties, analyses of the wood of 
good and stunted tea-plants of different vaiieties, analyses of tea- 
seed, of the soils of tea-plantations, and of tea from manured 
and unmanured plants. The author discusses also the analytical 
results. — On certain new reactions of tungsten, by Prof. J. W. 
Mallett, of the University of Virginia. The author has tound, 
contrary to the statements in text-books, that the precipitate pro- 
duced by hydrochloric acid in a solution of an alkaline tungstate 
is soluble in an excess of the concentrated acid. By adding frag- 
ments of metallic zinc to the above-named acid .solution, various 
colours are produced, the most noteworthy being a brilliant 
magenta. Potassium sulphocyanate and metallic zinc added to 
the acid solution produce a rich green colour, but when the sul- 
phocyanate is added first to the alk^aline tungstate solution, then a 
considerable quantity of water, then hydrochloric acid, and finally 
zinc, a fine amethyst colour is produced. The blue colour well 
known as characteristic of one of the lower oxides of tungsten 
may be best brought out by the use of hyposulphurous acid 
(ILSO^) as the reducing agent. — The remainder of the journal 
contains the usual collection of abstracts. 

A 7 mrican Journal of Science and Arts, Dec, 1875.— This 
number commences with a paper of careful observations by Prof. 
Dana on five of the river valleys of Southern New England, 
with a view to ascertaining the depression of that region during 
the melting of the glacier. This he estimates at about 1 5 feet. 
He considers that the terraces in the Housatonic, Connecticut, 
and Thames, which are now so high above the river’s surface, 
w^ere not wholly, or mostly formed when the land was at a much 
lower level then now, but they were formed when the rivers 
■were at a greatly higher level than now, owing chiefly to the 
glacial flood. Thus we may have high and numerous terraces 
along valleys, and yet none be due to an elevation of the land. 
The height of the streams during the flood above high tide level 
is estimated in one case at as much as 237 feet (from which the 
15 feet depression would be deducted). The amount of depres- 
sion increased from the sound northwards at about one foot and 
a half per mile, since Dawson has shown that the height of the 
beaches at Montreal indicate a depression there of 500 feet. The 
waters from the melting glacier must have brought down the 
streams in vast volume to have piled to so great heights before 
outlets so wide and deep.— Prof. Storer, of Harvard, gives some 
observations which show (after Schdnbein) that ammonia is a 
constant contaminant of sulphuric acid, and further, that it is a 
more frequent impurity in chemical substances (prepared with 
aid of sulphuric acid) than has been supposed. — An abstract is 
given of a memoir by Prof. Suess of Vienna on the origin of the 


Alps. — Mr. Andrews describes some new and interesting coal- 
plants from Perry County, Ohio, and Dr, Becker calls attention 
to a new feature in the * ^ Comstock Lode ” in Nevada.— In a 
letter from Dr. Gould, of Cordoba Observatory, the writer states 
that his zone observations, begun in 1872, are now completed ; 
and the entire region from 23° to 80° of south declination has 
been carefully scrutinised. The 10° round the pole have been 
examined by Gillis at Santiago and Stone at Cape of Good 
Hope, and Gould’s northern limit overlaps Argelander’s southern 
zone by eight degrees (as Argelander had requested). 

Supplementary December Number. — Mr. Langley here con- 
tributes a paper on the solar atmosphere, being introductory to 
an account of researches made at the Alleghany Observatory. 
The estimates of the absorptive power of this atmosphere, based 
on photometric comparison of the centre and edge of the sun, 
have been widely discrejjant ; thus Arago thought the light of 
the centre must be diminished 2 *4 per cent, to equal that of the 
edge ; Liais’s estimate is 10 and Secchi’s 78 per cent. Mr. 
Langley here describes a new method of measurement free from 
some of the objections to previous ones ; and he thinks the esti- 
mates of Secchi (who used La Place’s formula) are certainly in 
excess of the truth. Not much more or less than one half (he 
considers) of the whole so-called “luminous heat rays” are 
absorbed, turned back, or converted into work, in the sun’s 
atmosphere. The total thermal absorption is somewhat less. 
The method is also applicable to sun-spots, &c., and Mr. 
Langley finds the absolute light of the “ nuclei ” in spots at least 
five thousand times that of the full moon. — In a supplemental 
paper on Southern New England during the melting of the great 
glacier, Prof. Dana discusses the overflows of the flooded Con- 
necticut, which he concludes was at that time a great stream 
150 feet deep and fifteen miles wide. 


SOCIETIES AND ACADEMIES 

London 


Royal Society, Jan 6. — On the length of the Spark from 
a Battery of 600, 1,200, 1,800, and 2400 rod-Cliloridc of Silver, 
and some Phenomena attending the Discharge of 5,640 Cells. 
By "Warren De La Rue, D.C.L., F.R.S., and Hugo \V. Muller, 

F.R.S. 


On the 24th February, 1875,* we had the honour of commu- 
nicating to the Society, in conjunction with our friend Mr. 
Spotiiswoode, an account of some experiments to ascertain the 
cause of stratification in electrical discharges in vacuo. These 
experiments were made with a battery of 1,080 cells of powder- 
chloride of silver, which was described ; wc have now in action 
3,240 such cells, and have recently completed 2,400 rod-chloride 
of silver cells, t making our total force 5,640 cells in action. To 
these will be shortly added another unit of i,oSo cells powder- 
chloride, and two other units of 1,200 rod-chloride, making a 
total of 9,120 cells. 

We have more recently made a verbal communication to the 
Society of Telegraph Engineers, and also in October last a 
written one to the Academic des Sciences of Parish', wherein we 
have stated that the length of the spark in air appears to be in 
the direct ratio of the square of the number of ceils. 

Having completed tlie 2,400 cells, and charged them up in a 
single day, they were exactly in the same condition as to electro- 
motive force and internal resistance, consequently they afforded 
the means of testing the truth of the law of the length of spark 
in a manner more efficacious than had hitherto obtained, the 
more especially as by the use of paraffin corks and other pre- 
cautions we had obtained an excellent insulation. 

Our assistant, Mr. Fram, has constructed a discharger which 
permits of the accurate measurement of the distance of the 
terminals to read to xaVir of ^in inch, and by estimation to the 
tenth of that quantity. The nut, through which the screw (^5^ of 
an inch), carrying one of the terminals, works, is divided into two 
parts, which are separated by a spiral pressure-spring, so as toprir- 
vent shake. In making measurements the terminals ai^ ^%>a- 
rated to a greater quantity than the anticipated striking-distance, 
and gradually approached until the spark passes the Viischargei 
is then detached from the battery, and after reading the scale, 
connected up with a separate battery of 10 cells, 'tvxfh a detector- 
galvanometer in circuit. The terminals are a^ih approached 
until the motion of the galvanometer contact between 
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them \ the scale is again read, and the length of spark obtained 
by the difference between the first and second reading. 

Rod-chloride, 600 cells had a striking-distance of 0*0033 in. 

„ 1200 „ „ 0*0130 

„ 1800 ,, „ 0*0345 

» 2400 „ ,, 0-0535 

Taking as the unit 600 cells, the spark of which was 0*0033, 
the length of spark of 1,200, 1,800, 2,400 would, according to 
theory, be that number multiplied by the squre of 2. 3, 4 


respectively. 

600 cells, striking- distance 0*0033 in. 

1200 „ 0*0033 X 4.... 0*0132 

1800 „ 0*0033 X 9 *-*- 0*0297 

2400 „ 0*0033 X 16.... 0*0528 


which numbers agree nearly with those obtained by experiment. 

The length of the spark is much influenced by the shape of 
the terminals, those which we frequently employ consist of a point 
as one terminal and a plane for the other ; hitherto we have used 
copper terminals, making the point and the plane alternately 
positive and negative by means of a double-key discharger, or 
by a rapidly-revolving commutator reversing up to 352 times in 
a second. One terminal in the above determinations consisted 
of a point of 30°, and the other of a slightly convex surface 0*46 
inch in diameter. 

While making these measurements, -w^e noticed in a nearly 
dark room that when the point was negative a glow, in form like 
a paraboloid, was seen surrounding it long beiore the spark 
passed, and its appearance afforded by its increasing brilliancy 
useful information to guide us as to the more cautious approach 
of the terminals ; gradually the sugar-loaf-like glow extended to 
the positive terminal. With 1,800 cells the glow was seen when 
the terminals were 0*0545 inch apart, the spark passing at 
0:0345 inch ; with 2,400 cells the glow began at a distance of 
o*o8'65'mch^ the spark passing at 0*0535 inch. Moreover, it was 
noticed that the disc (positive) became covered all over with a 
peach-like bloom, which became stronger in the centre as the 
terminals v;ere made to approach each other, giving rise to 
Kewton's iridescent rings. 

In order to study more readily the phenomena accompanying 
the glow preceding the spark, the -whole series of 5*640 cells was 
used, the terminals being a point as before of 30®, and sometimes 
a flat disc i *1 inch in diameter, or a slightly convex one of 0*8 
inch in diameter for the other. In all cases a peach-like bloom 
deposited on the disc, w'hich was connected with the silver 
(positive) terminal ; and when the flat disc w^as used the deposit 
was notably greater at the periphery and the centre than in other 
portions of it. With this number of cells, with the flat disc the 
glow occurred at 1*073 spark at 0*139 in. With the 

slightly convex disc occurred at i *124 in., the spark at 0*140 in.* 

To ascertain whether a current really passed when the glow 
appeared, various vacuum-tubes were interposed in circuit be- 
tween the battery and one of the terminals ; in all cases they 
were illuminated even before a glow was perceptible on the 
negative pole ; their interposition, as was to be expected, 
shortened the spark and dimimshed the distance at which the 
glow -was perceptible. For example, with a hydrogen tube, 
having a capillary portion between two larger tubes, such as is 
used for spectnim experimients, and offering a resistance of 
190,000 ohms, the glow occurred at 0*939 inch, the spark at 
0*092 inch. 

A tube of 31 inches bet'V’^een the terminals, and offering a 
resistance of 350,000 ohms, was brilliantly illuminated when 
interposed between one terminal and the batteiyj when the 
terminals were separated the extreme range of the discharge 
was I *2 inch, and before any glow was visible at the negative 
electrode. How much further between the electrodes it will be 
possible to obtain a current has yet to be determined with a 
larger discharger now in course of construction, f 

I have alluded to the resistance offered by vacuum-tubes. At 
first I experienced considerable difficulty in measuring it. For 
example, when in a Wheatstone’s bridge the resistance of the 
tube was balanced by inserted resistances, the galvanometer 
could only for a short time be brought to rest, and it was then 
found that the cause of this was that the tubes rapidly increased 
in resistance as the current passed. After a time, however, they 

* I^stscript, Jan. 7. —At the suggestion of Prof. Stokes, who saw the 
experinaent repeated, the point was made positive, when a longer spark 
was obtained, namely, o'i54 inch and 0-164 inch. 

+ Postscript, Jan. 8th.— A current was obtained with the negative point 
distant inches from a positive plate 6 inches in diameter. 


recovered their original resistance, sometimes rapidly, sometimes 
only after the lapse of days. The resistances were found not 
to he dependent on the length of tube, but to a great extent on 
their bore, capillary tubes offering a considerable resistance. 
Ultimately it was found that it was better to discard the indica- 
tions of the galvanometer, and to rely solely on the appearance 
of a luminosity in the tubes placed on one side of Wheatstone’s 
bridge as soon as the insertion of a balancing resistance was 
made in the other. 

Later on we hope to have the honour of sending to the Society 
a more detailed statement of our e-xperiments in support of those 
now quoted, and in confirmation of our former paper on the 
cause of stratification in elec-ric discharges m vactio. 

In conclusion we venture to draw attention to the following 
consequences of the law of the length of spark being dependent 
on the ratio of the square of the number of cells of a voltaic 
battery, in the event of its being confirmed by experinaent. 
Taking as a basis the spark with 600 cells of the rod-chloride of 
silver battery = 0*0033 inch, a unit of 1000 such cells would 

give a spark of = 0*009166 inch, 

one hundred units {100,000) a spark of 91 *66 inches, 
a thousand units (1,000,000) ,, 91*66 ,, =: 764 feet 

nearly, 

whereas a single cell would have a striking-distance of 
of an inch only. As far as our own experiments have gone the 
law lias been confirmed ; and although a million cells will pro- 
bably never be made, a hundred thousand come within the range 
of experimental possibility. 

Geological Society, Jan. 19.— John Evans, president, in 
the chan*. — ^James Buckingham Bevington, William P. Blake, 
James Gordon Brickenden, Edward George Dyke, Henry 
Hamilton Gunn, William Jerome Harrison, and R. G. Warton, 
were elected Fellows of the Society. — On some unicellular algsa 
parasitic within Silurian and Tertiary corals, with a notice of their 
presence in Calceola sandalina and other fossils, by Prof. P. 
Martin Duncan, F.R.S. After noticing the works of Quekett, 

, Rose, Wedl, and Kolliker, which refer to the existence of 
I minute parasitic borings in recent corals, recent shells, and a few 
fossil mollusca, the author describes the appearance presented by 
a great system of branching canals of about 0*003 millim. in 
diameter, in a Thamnastreean from the Lower Cainozoic of Tas- 
mania. tie then proceeds to examine the corresponding tubes 
in Goyiiophylliini py m^nidale ixom the Upper Silurian formation. 
In sections of that coral one set of tubes runs far into the hard 
structure ; these are straight, cylindrical, and contain the remains 
of vegetable matter. Neither these tubes, nor any others of the 
same parasite, have a proper wall : they are simply excavations, 
the filiform alga replacing the organic and calcareous matter 
abstracted. In some places the dark carbonaceous matter is 
absent, and the lumen of the tube is distinguishable by the ready 
passage of transmitted light. Other tubes run parallel to the 
wail, and enter by openings not larger than their common calibre. 
But there are others which have a larger diameter, and in which 
the cytioplasm appears to have collected in masses resembling 
conidia ; and where fossilisation has destroyed much of the 
continuity of a tube a series of dark and more or less spherical 
bodies may be seen. In some places, especially in the spaces 
between the minute curved dissepiments and tabulae, hosts of 
globular spores, with or without tubes emanating from them, 
may be seen. In Calceola sandalina corresponding structures exist 
sometimes, and the method of entry of the parasite can be 
examined. The author gave two instances, one of which was 
seen in section. A decided flask-shaped cavity existed in the 
wall of the shell, opening outwards and rounded and closed in- 
wards. It was crowded with globular spores (oospores), and 
these, where near the sides, had penetrated the hard .shell, and 
thus gave a rugged and hairy appearance to the outline of the 
flask-shaped cavity. After noticing minute strucUires in a 
bracliiopod included in a Silurian coral, and in a Lower Silurian 
foraminifer, the author asserted, from the results of his late re- 
searches upon the algse parasitic in corals out of his own 
aquarium, that the fossil and recent forms are analogous in 
shape, size, and distribution. Pie consideis that the old para- 
site resembles Saprolegnm ferox in its habit j and as he considers 
that Enipushm, Saprolegnia, and Arhlya — members of the 
Protista — are the same organisms, living under different physical 
conditions, he names the old form Pakcachlya penetrans ; and 
he believes that it entered the wall by the spores fixing on to the 
organic matter, and growing by its assimilation, and that car- 



Feb. 3 , 1876 ] 


NA TURE 


279 


bonic anhydride was evolved. He considers that this acid, 
assisted by the force of growth and the movement of the 
cytioplasm, are sufficient to account for the presence of the 
tubes. Finally, the author draws attention to tbe probable simi- 
larity of external conditions in the Silurian and present times, 
and to the wonderful persistence of form of this low member of 
the Protista. — How Anglesey became an Island, by Prof. A. C, 
Ramsay, F.R. S. The author described and illustrated by sec- 
tions drawn to scale the contours of the island of Anglesey and 
the adjacent parts of Carnarvonshire, and noticed that the whole 
island may he regarded as a gritty undulating plain, the higher 
parts of which attain an average elevation of from 200 to 300 feet 
above the sea-level. Similar conditions are presented by the 
country for some miles on the other side of the straits, and in 
both the general trend of the valleys i^; north-east and south- 
west. The rock surfaces, when bare, show glacial striae running 
generally in a direction 30° to 40° west of south. The author 
indicated that the great upheavals of the crust of the earth form- 
ing mountains took place long before the commencement of the 
Glacial epoch, and that ordinary agents of denudation had ample 
time for the formation in mountain regions of deep valleys, down 
wffiich, during the Glacial epoch, glaciers would take their course. 
He noticed the evidence of this local glaciation furnished by the 
striation of the Welsh mountains, from -which he inferred that 
these mountains as a whole were not overridden by a great ice- 
sheet coming from the north, and he described the course of the 
glaciers flowing from the north-west slopes of Snowdonia as 
being in the directions west, north-west, and north. These 
glaciers, however, did not reach the region now occupied by the 
Menai Straits, but spread out in broad fans on the north-western 
slopes of the hills now overlooking the Straits, a fact indicated 
by the directions of the glacial strim in these parts. Anglesey, 
therefore, was not glaciated by ice-masses coming from Snow- 
donia ; and as the stria tions on that island point directly towards 
the mountains of Cumberland, the author inferred that these 
markings were produced by a great ice-flow coming from that 
region, reinforced probably by ice-streams from the north of 
Scotland, and which were large and powerful enough to prevent 
the glaciers of Llanberis and Nantffrancon from encroaching on 
the territoiy of Anglesey. The author described the rocks bor- 
dering the Straits as consisting of nearly horizontal Carboniferous 
strata, which, from appearances, must once have filled the whole 
of the region now occupied by the Straits. He considered that 
the softer shaly, sandy, and marly beds, remains of some of 
which are still to be seen on the coast, were swept away by the 
action of the great glacier coming from the north-east, forming a 
valley now occupied by the sea ; and in support of this view he 
cited the valley of Malldraeth Marsh, running across Anglesey, 
parallel to that of the Menai Straits, about four miles to the 
north-west, which a very slight change in conditions would con- 
vert into a fjord, differing from the Straits only in being closed 
at the north-east end. 

Meteorological Society, Jan. 19. — Dr. Mann, president, 
in the chair. — The report of the Council showed that a large 
amount of work had been done, and that the number of 
Fellows had greatly increased. The first-class observing stations, 
which were organised in 1874, have been in regular working 
order during the past year, their number has been increased, and 
several have been reinspected. A very interesting account of all 
that has been done in organising the stations, with the conditions 
to be fulfilled by the observers in respect to instruments and ex- 
posure, the mode of inspecting, and a concise description of each 
station, with a ground plan on an uniform scale, has been pre- 
pared by Mr. Symons. An arrangement has been entered into 
with the Meteorological Office by which the Society has agreed 
to furnish, for a consideration, copies of observations from a 
definite number of stations. Various instructions for observers, 
prepared by the Station Committee and the Assistant-Secretary, 
are also given. The joint Committee of Delegates from this 
and other Societies, appointed to draft complete instructions for 
the observation and registration of natural periodical, phenomena, 
have finished their labours and sent in their report. A code of 
rules entitled * ‘ Instructions for the Observation of Phenological 
Phenomena ” has been prepared and published. The Rev. T, 
A. Preston has discussed the first year’s observations, and his 
report is given in full. The Council have taken up the solar 
radiation observations commenced by the Rev. F. "W. Stow, but 
they intend to compare the readings of the black bulb thermo- 
meter in vacuo with a bright bulb thermometer also vacua, 
Iwth mounted alike, instead of the maximum thermometer in 


the shade. The Council have al.«o appointed a Permanent 
Lightning Rod Committee to investigate and record accidents 
from lightning, to inquire into the principles involved in the pro- 
tection of buildings, to diffuse exact information regarding the 
best form and arrangement for lightning conductors, and to 
consider all phenomena of atmospheric electricity. The balance- 
sheets show that the Society is in a very satisfactory condition. — 
The President then delivered his address. In alluding to the 
establishment of a carefully planned series of obseiwing stations 
by the Socie^ he illustrated at some length the absolute neces- 
sity of following out the inductive method of research in xreteoro- 
logy, and supported his argument by a reference to th-" history 
of all the leading branches of physical investigation, in which 
the prophetic insight of inspired minds had invariably had to be 
elaborated and perfected by the patient labour of subsequent 
observation and experiment. He compared the meteorological 
doctrine of high and low pressure areas of the atmosphere," and 
of the movement of currents of the air, under the influence 
of the barometric gradient, to the Newtonian doctrine of gravi- 
tation in astronomical physics, to the Daltonian hypothesis of 
atomic proportions in chemistry, to the dynamic theory of the 
tides, and to Avogadro’s law of the uniformity of the atomic 
constitution of gases under like conditions of pressure and tem- 
perature, and maintained that the perfection and practical appli- 
cation of this law must be worked out by organised and carefully 
thought-out plans of observation such as are now being used by 
the Society, and also under circumstances of higher opportunity 
and greater facility by the Meteorological Office of the Govern- 
ment. The President incidentally remarked that he believed the 
recent researches into the vertical circulation of the water of the 
ocean under the influence of the different specific gravities of its 
distant parts was virtually tending to the establishment of the 
same great influence, as being the moving spring of the ph>sical 
dynamics of both the ocean and the atmosphere. The President 
also in allusion to the recent establishment of a Permanent 
Lightning Rod Committee by the Society, gave a very interesting 
account of a visit he had recently made to Prof. Melsens, of 
Brussels, and described the experiments upon which the Professor 
is engaged in investigating the molecular changes brought about 
in conducting bodies by the passage through them of powerful 
discharges of high tension electricity. He also gave an elaborate 
account of the admirable system of defence against lightning, 
which has been adoj^ted at the Plotel de Ville of Brussels. Some 
curious and notable instances of the molecular effects of lightning 
discharge were exhibited during the delivery of the latter portion 
of the address. — The following gentlemen were elected Officers 
and Council for the ensuing year : — President, Heniy Storks 
Eaton, M.A. Vice-Presidents : Charles O. F. Gator, M.A., 
Rogers Field, Assoc. Inst C.E., John Knox Laughton, F.R.A.S-, 
Capt. Henry Toynbee, F.R.A.S. Treasurer, Henry Perigal, 
F.R,A.S. Trustees; Sir Antonio Brady, F.G.S., Stephen 
William Silver, F.R. G.S. Secretaries: George James Symons, 
John W. Tripe, M.D. Foreign Secretary, Robert PI. Scott, 
F.R.S. Council: Percy Bicknell, Arthur Brewin, F.R.A.S,, 
Charles Brooke, F.R.S., Cornelius Benjamin Fox^ M.D., 
Frederic Gaster, James Park Harrison, M.A,, Robert James 
Mann, M.D., F.R. A.S., William Carpenter Nash, Rev, Thomas 
Arthur Preston, M.A., William Sowerby, F.L.S., Charles 
Vincent Walker, F.R.S., George Mathus Whipple, F.R.A.S. 

Anthropological Institute, Jan. 25. — Col. A. Lane Fox, 
president, in the chair. — Annual Meeting, — The Report of 
Council for 1875 was read. — The following were elected to serve 
as Officers and Council for 1876:— President, Col. A. Lane Fox, 
F.S.A. Vice-presidents: Prof. Geo. Busk, F.R.S,, John 
Evans, F.R.S.,A. W. Franks, F.R.S., Francis Galton, F.R.S. , 
Geo. Harris, P\S.A., E. Burnet Tylor, F.R.S. Directors: E. 
W. Brabrook, F.S.A., Capt. Harold Dillon. Treasurer, J. 
Paik Harrison. Council; J. Beddoe, F.R.S., W, Blackmore, 
Sir Geo. Campbell, K.C.S.I., Hyde Clarke, J, Barnard Davj^) 
F.R.S., W. Boyd Dawkins, F.R.S., Robert Dunn, F.R.C.Sr, 
David Forbes, F.R.S., Chas. Harrison, F.R.S.L-» 
Howorth, Prof. T. McK. Hughes, F.G.S., 

F.R.S., A. L. Lewis, Sir John Lubbock, Bart, X G, 

H. Price, F.R.C.S., J. E. Price, F.S.A., PrCffi : Roiteslpn, 
F.R.S., C, R. Des Ruffieres, F.R.S.L., Lord Riissell, 

M.P., M. J. Walhouse. . r - 

Institution of Civil Engineers, Jan." G. R. 

Stephenson, president, in the clmir.---‘The’fe^©tring paper was 
read On the ventilation and oi railway tunnels, by 

Mr. Gabriel James Momsom?" - 
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Geneva 

Physical and Natural History Society, Jan. 6.-— M. 
Ernest Favre took up the discussion which has existed for ten 
years among geologists and paleontologists on the limit of the 
Jurassic and Cretaceous beds in the Alps, where the beds are not 
separated, as in the Anglo-Parisian basin, by freshwater deposits. 
Oppe], in 1^65, gave the name of Tithonic stage to the beds con- 
taining Ceplialo]3odous and Coralline faunae, and which are 
found in the upper pait of the Jurassic system. Geologists, 
mostly French, of whom M. Hebert is the best known repre- 
sentative, assigning a part of these deposits to the Cretaceous 
formation and regarding the zone of Anmionifcs femdlobatiis as 
Oxfordian because it is covered by Coraliferous beds, admit that 
there is in the Alps a great gap between the Oxfordian and the 
Cretaceous formations. German and Swiss geologists, on the 
contrary, find in the Alps the complete series of the Upper 
Jurassic system of the Jura. They have shown that Coraliferous 
is developed in nearly all the horizons cf these beds, and not only 
in that to which D’Orbigny has given the name of Coralline stage, 
a name which ought to be suppressed ; that the highly developed 
Ammoniles tenuilobaiusm the Alps is Kimmeridgian, and 
that the Tithonic beds belong’ to the Jurassic formation. M. 
Favre has found in the Western Alps of Switzerland the complete 
series of these strata ; he has described it in a memoir on the 
Upper Jurassic formation Voirons. This series has the following 
four divisions from below upwards ; — i. The O.xford formation, 
properly so called. 2. The zone of Ammonites bmiammaUiSy 
which contains many species of the zone of A mm. iransversarius. 
3. The zone of A?nmonztes AcantMcus and A. tenuilohaiits 
(Astartian). 4, Tithonic beds, which are the equivalent of 
the Solenhofen beds. The Voirons formation includes Nos. 2 
and 3. The passage from the Jurassic to the Cretaceous 
systems has been worked in a part of the Alps, without 
any interruption in the four divisions ; and if we cannot find all 
the equivalents of the fossiliferous beds of the Jurassic basin, it 
should be remembered that the deposits have been placed in the 
former region in conditions different from those which have 
reigned in the second. ' 

Paris 

Academy of Sciences, Jan. 24. — ^Vice-Admiral Paris in the 
chair. — The following papers were read : — On the decomposition 
of water by platinum, by MM. Sainte-Clnire Deville and Debray. 
When a mixture of cyanide of potassium with spongy platinum 
is heated in a glass vessel raised to 500'^ or 600''’ near a dish ot 
tepid water, in vaaw^ large quantities of hydrogen are produced, 
and a double cyanide of platinum and potassium. A concen- 
trated solution of cyanide of potassium attacks platinum at the 
boiling temperature. — Action of monohydrated sulphuric acid on 
alcohols, by M. Berthelot. He measures the heat liberated in 
such reactions, — New case of aphasia or loss of speech, arising 
from loss of the co-ordinated movements necessary for the act of 
pronunciation of words, without any lesion of the intellectual 
faculties, by M. Bouillaudi — On the falling in of the Cirque de 
Salazie, in the Isle of Reunion, by M. Sainte-Clahe Deville. — 
On the star 70 p Ophiuchus, by M. Tisserand. He seeks to 
determine the orbit from 213 observations, comprising an entire 
revolution. — Report on the numbers of the Revus d'Arlilkrie 
submitted to examination of the Academy by the Minister of 
War. — Application of the mechanical theory ol heat to tlie study 
of volatile liquids ; simple relations between the latent heats, 

. atomic weights, and tensions of vapours, by M. Pictet. Inter 
alia, latent heat multiplied by atomic weight (temperature and 
pressure’ being the same) gives a constant product. The differ- 
ence of latent heats at any two temperatures multiplied by atomic 
weight is a constant number. The latent heats of all liquids 
are multiples of the specific heats. — Action of ammonia on 
rosauiline, by M. Jacquemin. — Researches on the constitution ot 
collagenous ^tters, by MM. Schlitzenberger and Bourgeois. — 
Map of the globe iu gnomonic projection on the horizon of the 
North Pole, hyM. Thoulet — On the action of cold on milk, and 
the products obtainable from it, by M. Tisserand, The rising 
of cream is quicker, and the volume of it .greater, the nearer 
the temperature has been brought to zero ; also the yield of 
butter is greater, and ^ the milk creamed,| butter and cheese 
are of better quality, the lower the temperature. The common 
practice might be greatly improved in this respect. — On the 
covariants of binary forms, by M, Jordan. — On a particular class 
of l^t inscriptible polygons, by M. Serret. — Magnetic actions on 
the rarefied gases in Geissler tubes (fourth note), by M. Chau- 
tard. The gaseous matter probably undergoes attraction or 


rei:)ulsion under action of the magnet, resulting in compression 
against the side of the tube and change in the physical state of 
the luminous stream. The alteration of the spectrum by mag- 
netism is more marked, the greater the diameter of the tube 
(from mm. to i cm. in these experiments). With lluoride of 
siUcium Geissler tubes, the author appears to find some indi- 
cation of a new chemical reaction under magnetic influence. 

On the spectrum of nitrogen and ' that of alkaline metals in 
Geissler tubes (continued), by M. Salet. He suggests that the 
lines described by Mr. Schuster in 1S72 may have been those 
of sodium vapour. — On the action of heat in magnetisation, by 
M. Favre. Three phenomena observed:—!. Conservation of 
magnetism at any temperature, when the latter was maintained 
constant. 2. Diminution of the magnetism in cooling, at first 
slow, becoming very rapid after a time variable with the 
temperature of magnetisation. 3. Increase of the quantity 
of magnetism that remains after cooling, when the magnet^ is 
heated anew. — Note on a new system of electric lamp, with 
independent legulator, by M. Girouard, — On a new method of 
recording the movements of blood-vessels in man, by M. Mosso. 
We shall notice this separately. — Note on the development of 
the Sahnacma Dysteri^ Hiix., by M. Giard. Several characters 
bring the embryo of Salmacma near that of Molluscs. The 
divergence between Molluscs and Annelids commences only after 
the Trochosphrera stage, and even after this there are many 
agreements. The parentage of Molluscs and Annelids is cer- 
tainly nearer than that of the latter with Arthropods. The 
origin of the three groups must be sought among the Rotifers. — 
New fossil mammifers from the deposits of phosphate of lime at 
Quercy, by M. Filhol.— Influence of various elements of manures 
on the development of the beet, and its saccharine richness, by 
M. Joulie. 

French Physical Society, December 17, 1S75. — ^M. Jamin 
communicated the formula which he has established to represent 
the distribution of magnetism in magnets furnished with con- 
tact armature. If the armature is indefinite, the magnetic 
intensity in the soft iron is represented by an exponent of 
a single term, as in the case of magnets of very great length ; if 
the armature is shorter the intensity is given by the sum ot the 
two exponents. The diminution of intensity in each point of 
the magnet follows the satmc law, and the constants of the formuke 
may be determined by noting on the one hand that the total loss 
of magnetism on the magnet is equal to the gain in the arma- 
ture, and on the other hand, that the intensity at the point of 
contact is the same in the armature and in the magnet. 

Vienna 

Imperial Academy of Sciences, Dec. i6, 1S75.-- On 
differential air thermometers, by M. Pfaundler. Berthclot’s 
air thermometer with capillary manometer has the drawback, 
that its data depend on the e.xisting barometric state. M. 
Pfauiidler seeks to obviate this by his differential air thermo- 
meters. He gives various constructions of these. — On new fish 
species from the collections of the Imperial Zoological Museum, 
by M. Steindachner. IMostly species of siluroids from the Bay 
of Panama, &c. — On the flow of stratified clay under bodies 
pressed into it, by M. Obermayer. 
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OLD AND NEW WORLD SPIDERS 

Descriptio7is of Seve 7 'al E-uropean and North-African 
Spiders, By T. Thorell. Kongl. Svenska Vetenskaps. 
Akademiens Handlingar, Bandet 13, n. o. 5, pp. 1—203. 
(Stockholm : Norstedt and Soner, 1875.) 

A Collectio 7 i of the Arachnolo^ical Writmgs of Nicolas 
Marcelhis Hentz,^ M.D. Edited by Edward Burgess. 
With Notes and Descriptions by James H. Emerton. 
Forming No. I L of Occasional Papers of the Boston So- 
ciety of Natural History, pp. i— lyij PI- 1—21. (Boston; 
U.S.A., 1875.) 

I T is a somewhat singular coincidence that the two 
works at the head of this article should have been 
published just about the same time. We shall endeavour 
briefly to show the value and bearing of each. 

It is probably undeniable that an illustrated book on 
any branch of natural history is more acceptable to 
the public — certainly more attractive — than one wholly 
devoid of pictorial illustrations ; and not without good 
reason, for it is well known what great assistance even 
the advanced student obtains from a single glance at an 
illustration, when traced by a hand well cognisant of the , 
point sought to be illustrated, even though the hand may 
be entirely wanting in artistic power. The want, however, 
of drawings to assist the comprehension of the dry details 
of natural objects may be reduced to a minimum by the 
presence of good diagnoses. Pleasant are those pages 
where both these helps exist ; dreary and uninviting indeed 
(though sometimes inevitable) are long and dry details of 
form, structure, and colour, when unenlivened either by 
drawings or diagnoses. From such dreariness Dr. Tho- 
relPs two hundred quarto pages of descriptions of spiders 
(under the title given at the head of this notice) are 
saved by the excellent diagnosis with which each descrip- 
tion is preceded. It not unfrequently happens that a 
diagnosis is a mere formal abstract of the longer descrip- 
tion that succeeds it ; this is, however, not the case in the 
present instance, where each diagnosis puts l^efore us just 
such distinctive points of special form, structure, and 
colour as the describer, were he at all able with his pencil, 
would endeavour to delineate by means of rapid sketches 
and dissectional drawings. 

In respect to this point Dr. Thorell remarks (p. 4), that 
he has “ prefaced his descriptions with diagnoses^ although 
this is not done by the generality of modern arachnolo- 
gists,” it is, he says, “my firm conviction that tolerably 
good diagnoses very greatly facilitate the determination 
of unknown speoies, even though they be not real [by the 
term real Dr. Thorell appears to mean full\ definitions.” 
This places a diagnosis, in relation to the full description, 
exactly on a par with the part delineation and dissectional 
drawing when compared with a full artistic illustration ; 
neither the diagnosis nor the dissectional drawing, how- 
ever characteristic, precludes the necessity for a full 
description, nor for a full artistic illustration where it can 
be had ; in fact, were it not a serious question of space 
and cost, amounting often to a positive bar, no natural 
object could be said to be well and properly described 
and illustrated without a diagnosis^ such as that mentioned 
VoL. xin.— No. 328 


above, a full descriptio 7 i embracing an almost photo- 
graphic accuracy of every part, and (where closely allied 
forms exist) a diffe^'ential description as well, besides full, 
and dissectional drawings. Of course the full description 
would be broken up into ordinal, family, generic, and 
specific characters, each in their proper place ; the three 
first only requiring repetition where, in the individual 
examples, they happened to depart from the strict type. 

The introductory pages of the work before us are in 
English, while the descriptions are in Latin ; and the 
materials from which Dr. Thorell has drawn them up 
have been gathered from various collectors and widely 
distant parts of Europe, including the northern shores of 
Africa ; which last, under the term “ Mediterranean 
Basin,” Dr. Thorell rightly joins to Europe as a single 
zoological province. 202 species, belonging to 51 genera, 
distributed among 12 families, are described, 24 of the 
species being given as new to science ,* a large proportion 
of the remainder, together with four new genera, having 
been published as new but a short time before, under 
the title “ Diagnoses Aranearum Europsearum aliquot 
Novarum Scripsit.” T. Thorell, in Tijds. voor Entom, 
Deel. xviiL, 1875. 

Dr. Thorell states (p. l) that he follows here, with some 
slight modifications, the classification proposed in his 
former work “ On European Spiders ; ” this mention gives 
rise to a long foot-note, of two closely-printed pages, in 
which he examines and criticises M. Eugene Simon's 
strictures of his system (published in “Aran. Nouv. ou 
peu Connus du Midi de TEurope,” 2= M<^m. ; “ Mdm. Soc. 
Roy. de Sciences de Li^ge,” 2® ser. t. v., 1873). It is not 
necessary to enter here into the merits of this little pas- 
sage of arms, but we come to the conclusion, on perusing 
it, that Dr. Thorell is probably right in saying that he 
“ has not been so fortunate as to make himself under- 
stood ” by M. Simon. At page 7, the latter author’s theory 
respecting the eyes of spiders is discussed in another 
long foot-note. This theory has already been noticed 
in these columns (vol. xi., p. 224). Dr. Thorell, 
while entering fully into the question of the real 
nature and structure of the eyes of spiders, says, with 
regard to this theory, that “ it is to be wished that M. 
Simon would somewhat more accurately describe the 
researches on which his views are founded ; his theory is, 
in fact, so much the more remarkable, as no previous 
naturalist who has investigated the finer structure of the 
eyes of spiders, appears to have been aware of the ex- 
istence of any distinction between day-eyes and night- 
eyes.” Independently, however, of M. Simon’s theory, 
the question as to the nature of spiders’ eyes is a very 
interesting one ; and very valuable would be those re- 
searches which should reveal to us the actual anatomical 
condition of such eyes as, for instance, the apparently 
atrophied, and probably useless, ones of the hind-cefifal 
pair in the genus Oecobius^ Luc. 

A footnote of considerable length is appended to pages 
66 and 67 on the venom of various species ”df the genus 
Lathrodectus^ comparing it with the repqted venom of 
GaUodes araneoides^ and questioning the correctness of 
M. Simon’s conclusions (Mdm. Soc., Roy., Li6ge, 2 ser. 
t. V.), that the bite of Lathrod&ctus I'^-guttatus is not 
poisonous. Another point, also of great interest, is noted 
at p. 65, where Dr. Thorell speaks of traces of segmenta- 

Q 
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tion (somewhat like that of the abdomen of the Phalanx 
gided) in the shape of an encircling furrow towards the 
hinder extremity of the abdomen of some species of 
Latlirodectus : and he refers to the known fact of the seg- 
mentation of the abdomen in the e^nhryo of spiders 
(Clapar^de, “ Recherches sur PE volution des Araigndes ”). 
Still plainer evidences of obsolete segments have been 
previously noted in Erigone corrugis, Cambr. (Proc. 
Zool. Soc., March 1875, p. 214, PI. XXIX. Fig. 21), as 
well as in some other species of the same genus. 

Were it not for points thus incidentally raised, and 
some of which have been above noticed, Dr. ThorelPs 
present work would be of little interest except to the 
arachnological specialist; by such, however, it will be 
hailed as an important and valuable addition to the lite- 
rature upon European spiders ; while a more general in- 
terest is imparted to it by the topics here commented 
upon. 

It is one of the disadvantages attending the publica- 
tion of papers on natural history in periodical journals 
that such papers are more or less inaccessible to those 
who either do not possess the journal, or who live at a 
distance from a library containing it ; and this disadvan- 
tage is heightened when a series of papers, extending, per- 
haps, over many years, is thus issued, on any one subject. 
Araneologists are therefore greatly indebted to the editor 
of Prof. Hentz’s writings, for clearing away a disadvan- 
tage of this kind, and one which has been much felt for a 
considerable period. 

Prof. Nicolas Marcellus Hentz, a Frenchman by birth, 
but obliged to fiy his native country at the downfall of the 
first Napoleon, devoted much time and labour in the 
United States, the land of his adoption, to the study and 
collecting of spiders. After having published some few 
short papers upon them, at length, in 1841, he brought 
together the whole of his notes and drawings, publishing 
them in a series of papers in the Journal of the Boston 
Society of Natural Idistory, at intervals from that year to 
the year 1850, These papers, eight in number, and con- 
tained in three vols. — iv., v.,and vi. — of the Boston Journal, 
together with two or three other papers previously pub- 
lished, and an unpublished ^ supplement, have now been 
collected and given to the public in the present volume. 

Considerable difficulties attended the attainment of this 
result, especially in regard to the plates ; the stones from 
which the lithographic plates were taken having been 
destroyed and several of the copper plates lost The 
science of photography, in the shape of the Albert- type 
has, however, enabled the editor very success- 
fully to overcome this difficulty, and the facsimile plates 
produced by it are only second to those of the original 
papers. In order to enable araneologists to refer to and 
quote tlie exact page and plate of the original papers, care 
has been taken to preserve the old pagination by numbers 
(within brackets) inserted in the text, and to retain the 
original numbering of the plates alongside of the numbers 
referring to the present volume. The matter of the sup. 
plement has been worked into the different descriptions, 
wherever it happened to belong, though still kept sepa- 
rate by means of brackets. With this exception, and the 

TMS'^aftt^lement'was published, however, latterly, under the editorial 
jMTe of Mr. S. H. Scudder, in Proc. Post. Soc. Nat. Hist., xi., pp. X03— in, 
PI. I, 3, 1867* ' ' 


addition of some short notes (referring chiefly to the 
dimensions and the occurrence of the species) by Mr. J, 
H, Emerton, Hentz’s papex's are thus now reproduced 
just as they were originally written and published by him- 
self. 

With regard to the subject matter of this volume, the 
author appears to have relied more upon the accuracy of 
his drawings (which were fully coloured, and said to be 
artistic and of great beauty) than to his descriptions for 
making known the spiders he discovered ; his descrip- 
tions consequently are very meagre and unsatisfactory, 
while the engraved plates cannot be considei*ed to do 
much justice to the original drawings, if the latter were, 
as above mentioned, artistic and beautiful ; the figures in 
the plates, though neat, being for the most part very fiat 
and inartistic. It is not meant by this that their utility 
in the determination of the spiders delineated is much, if 
at all, impaired ; on the contrary, it will probably be 
found for the most part sufficiently easy for collectors to 
determine their captures by reference to the figures given. 
Every description is followed by some observations on 
the habits and economy of the spider, showing that the 
author’s great pleasure was not merely in the collecting 
and depicting, but also in observing, the objects of his 
pursuit. 

The system of classification adopted by Prof. Hentz 
is now a matter of quite secondaiy importance ; though 
some (probably most) of the genera which he characterised 
as new, will stand ; and so perhaps will the greater number 
of diis species. The total number — 254— of spiders de- 
scribed and figured must be considered small compared 
with the wide area over which they were collected ; the 
larger number, however, appear to have been found in 
North Carolina and Alabama, with some few from Massa- 
chussetts and Georgia. A little vigorous collecting in 
those localities will doubtless soon lead to the identifica- 
tion of most, if not of all, of the spiders contained in Prof, 
Hentz’s papers, and, with even less doubt, will greatly 
add to their number. 

In thus speaking of Hentz’s labours as an araneologist 
in the United States, it must not be forgotten that the 
late Dr. Abbott left behind him, many years ago, an 
extensive series of beautiful drawings of Georgian and 
other North American spiders ; all of these were named 
and shortly described by Baron Walckenaer in vols. i, 
and ii. of his " Insectes Apteres” (Paris, 1837). The 
British Museum possesses a set of these drawings, but 
whether this is the original set from which Waickenaer’s 
descriptions were derived, or whether (as we have under- 
stood) his. descriptions were made from another set g’ven 
to him by Dr. Abbott, and now existing in one of the 
public institutions of Paris, appears to be uncertain. 
At any rate the set of drawings in the British Museum 
Library bears every appearance of being an original, even 
if a duplicate, set ; and it would perhaps be feasible, as 
well as worth while, now to publish these drawings as a 
whole, with the names and descriptions given by Walck- 
enaer. Such a volume, in conjunction with that formed by 
Hentz’s papers, would represent very nearly all that has 
been done in the past to North American Arancology, 
and would form a secure foundation and starting-point 
for the efforts of the future. 

It must not be omitted to mention that the two last 
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plates in the present volume are original ones from the 
skilful pencil of Mr. J. H. Emerton ; these suffer in some 
measure (as do also some of the others) from their pro- 
duction by the Albert-type process ; but in point of accu- 
rate detail and artistic finish their figures are immea- 
surably in advance of those engraved .from Hentz’s 
drawings. It is to Mr. Emerton, who appears to have 
resolutely entered upon the field of araneology, and to 
his great powers of delineation, that the arachnologists of 
the Old World now look for the thorough working out 
and illustration of the Spiders of N orth America. 

O. P. C. 


DYEING AND CALICO PRINTING 

Dyeing a^id Calico Printings mclnditig a7i Account of the 
Most Recent hnprovcmcnts in the Maimfaciiu^e a7id Use 
of Aniline Colou7's. By the late Dr. F. Grace- Calvert, 
F.R.S., F.C.S. Edited by John Stenhouse, LL.D., 
F.R.S., &c., and Charles Edward Groves, F.C.S. 
(Manchester : Palmer and Howe ; London : Simpkin, 
Marshall, and Co., 1876) 

*^''HE subjects treated of in the volume now before us 
JL possess a twofold interest— first as involving ques- | 
tions of pure science in the domain of organic chemistry ; 
and secondly, as being of immense industrial importance ! 
to the country. It does not enter into our province to 
notice the work in its industrial aspect, but we have no 
hesitation in stating that author and editors have per- 
formed their task in a highly creditable manner. From 
every point of view the work will be found useful, and we 
can recommend it to the scientific chemist as well as to 
dyers and calico printers. 

The author, who died in TS73, had been occupied up 
to the time of his death in preparing a treatise on colour- 
ing matters other than aniline. The present work has 
been edited from the author’s MSS. with the addition of 
five chapters, forming a considerable portion of the book, 
on the coal-tar colours, by the editors. 

The mode of treatment pursued is nearly the same for 
each dye. The natural history and source of the material 
from which the colour is obtained are first given, then the 
chemical composition and mode of preparation or manu- 
facture, and finally the method of application to the 
various fabrics described. The whole subject is pro- 
fusely illustrated by specimens of dyed and printed 
fabrics pasted into the book. 

The work is appropriately prefaced by an obituary 
notice of the author. The first chapter treats of colour 
in general and the action of different forces, chemical 
agents, &c., on the various colouring matters. We must 
object to the definition of colour given in this chapter. 
It is defined as “ the impression that the light reflected 
from a surface makes upon the eye,” thus excluding all 
cases in which colour is caused by absorption. 

Chapters II. and III. are entirely devoted to madder dyes, 
and contain, among much valuable chemical information, 
a description of Prof. Stokes’s optical tests for alizarin and 
purpurin. The method of dyeing in Turkey red and the 
action of different mordants in madder and garancin 
printing is clearly explained, and the manufacture of 
artificial alizarin described. Chapter IV. treats of the 


red dyewoods— logwood, sapan, Lima, peach, and Brazil 
woods ; also of safflower and alkanet. Chapters V. and 
VI. are devoted to indigo — this portion of the subject being 
described in considerable detail. Chapter VI 1. contains 
accounts of cochineal, kermes, gumlac, lac dye, lac lake, 
and murexide, while Chapter VI 11. treats of orchil, 
cudbear, and litmus. In Chapter IX. some of the im- 
portant yellow colouring matters are treated of, such as 
quercitron, fustic, Persian berries, weld, aloes, turmeric, 
annatto, &c. ; while tannin matters form the subject of 
Chapter X., the most important of these being sumach 
and catechu. Chapter XL contains descriptions of the 
methods employed for testing and determining the com- 
mercial value of particular samples of the various dye- 
stuffs. In this chapter will be found described some of 
the different forms of colorometcrs ” which have been 
devised for estimating the colouring power of dyes. 

The portion of the work devoted to the coal-tar colours 
commencing with Chapter XI 1. begins with an account of 
the various bodies which have been found in coal-tar. A 
list of thirty-eight distinct compounds is given, and many 
more doubtless exist. The most important substance 
produced in the dry distillation of coal, so far as the dye 
manufacturer is concerned, is benzene. The conversion 
of this substance into aniline is explained, and the manu- 
facture of magenta described, the chapter concluding 
with an account of safranine and some other aniline reds. 
Chapter XII I. treats of aniline violets, and blues such as 
mauve, the Hofmann and methyl-aniline violets, diphenyl- 
amine, and Nicholson’s blues, «S:c. In Chapter XIV, we 
have a description of the greens, aldehyde, iodine, and 
methyl-aniline and the aniline yellows, phosphine, zina- 
line, &c. Chapter XV. treats of aniline black and brown, 
and the concluding chapter is devoted to the phenol, 
cresol, and naphthalene colours, including picric acid, 
corallin, aurin, and others. Not the least useful portion 
of the book will be found the tables at the end, which 
consist, first of a list of the madder-colouring matters, 
their formulae, and reactions, and then a series of tables, 
which will enable the analyst to distinguish the different 
colours when fixed on fabrics. 

The above imperfect sketch of the present volume will 
enable our readers to form an idea of the immense 
number of distinct compounds used in dyeing and calico 
printing, and the apparently heterogeneous nature of the 
products, both natural and artificial, called upon to 
furnish materials for these arts. It must not be forgotten 
that the enormous development of these industrial arts 
within the last few years is entirely due to researches 
undertaken in the first instance without special regard to 
the commercial aspects of the questions involved — witness 
the accidental discovery of mauve, the first of the aniline 
dyes, in the course of an investigation for obtaining 
quinine by artificial means. 

The manufacture of alizarin, the colouring principf^ of 
madder, is another triumph of organic chemistry, of 
which the present generation may justly be proud; > It is 
perhaps not going too far to look for a similar achieve- 
ment with regard to indigo — in point oTJadl we may 
remind our readers that the cojoqr-gpd&g- principle of 
this substance has already, bem^^^tiesised by the fol- 
lowing series of reactions^ ‘ - 

A mixture of dried caMirni^ acetate, and benzoate is 
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submitted to distillation in order to obtain the ketone 


known as acetophenone 


Ca 


OC0H3O 

oc;h 30 


Calcium acetate. 


+ Ca 


; oCyHsO ” ) CH3 


Calcium 'benzoate. 


Methyl-phenyl 

ketone. 


+ aCaCOg 

Calcium 

carbonate. 


Methyl-phenyl ketone when treated with fuming nitric 
acid yields two isomeric nitro-derivatives, C3H7(NOa)0, 
one of which when heated with a reducing mixture com- 
posed of zinc dust and soda lime is converted into indigo 
blue : — 

2C8H7(N0.,)0~2H20;— O3 = C10H10N2O.J 
Nitro-acetophenone. Indigo blue. 

The process above given is at present only valuable 
from a scientific point of view, since the yield of indigotin 
is but small. It yet remains to convert this laboratory 
reaction into a practicable process, in order to do for indi- 
gotin what has already been accomplished for alizarin, 
and thus completely revolutionise another large branch 
of the colour-producing industry. 

R. Meldola 


OUR BOOK SHELF 

Scientific Culture, By Josiah P. Cooke, Jun., Professor 
of Chemistry and Mineralogy in Harvard College 
(U.S.). (London : H. S, King and Co., 1876.) 

This is altogether an admirable address, characterised 
by real eloquence and by clearness and decision of view 
as to the place which science ought to occupy in any 
system of education. Most of Prof. Cooke’s audience 
were teachers by profession, attending Harvard Univer- 
sity mainly to become acquainted with the experimental 
methods of teaching physical science. We commend the 
address not only to scientific students and teachers of 
science, but to aU who take an interest in education, and 
to all students who desire a clear statement as to what, 
in the not distant future, will be regarded as the only 
liberal education, an education in v/hich science will be 
allotted a place of at least equal importance with that of 
literature. What Mr. Cooke’s views are on certain matters 
which have for long been discussed in this journal, may 
be learned from the following extracts. On the place 
which Science ought to occupy in education, he says : — 

I must declare my conviction that no educated man 
can expect to realise his best possibilities of usefulness 
without a practical knowledge of the methods of experi- 
mental science. If he is to be a physician, his whole 
success will depend on the skill with which he can use 
these great tools of modern civilisation. If he is to be a 
lawyer, his advancement will in no small measure be 
determined by the acuteness with which he can criticise 
the manner in which the same tools have been used by 
his own or his opponent’s clients. If he is to be a cler- 
gyman, he must take sides in the great conflict between 
theology and science, which is now raging in the world, 
and unless he wishes to play the part of the doughty 
knight, Don Quixote, and think he is winning great vic- 
tories by knocking down the imaginary adversaries which 
his ignorance has set up, he must try the steel of his 
adversary’s blade 

I feel that any system of education is radically defec- 
tive which does not comprise a sufficient training in the 
methods of experimental science to make the mass of 
our educated men familiar with this tool of modern civi- 
lisation ; so that when, hereafter, new conquests over 
matter are announced, and great discoveries are pro- 
claimed, they may be able not only to understand but 
also to criticise the methods by which the assumed results 
have been reached, and thus be in a position to distin- 
guish between the true and the false. Whether we will 


or not, we must live under the direction of this great 
power of modern society, and the only question is whether 
we will be its ignorant slave or its intelligent servant.” 

On the uses to which Universities should be put, Mr. 
Cooke’s opinions are decided : — 

The time has passed when we can afford to limit the 
work of our higher institutions of learning to teaching 
knowledge already acquired. Henceforth the investiga- 
tion of unsolved problems, and the discovery of new 
truth, should be one of the main objects at our univer- 
sities, and no cost should be grudged which is required 
to maintain at them the most active minds in every 
branch of knowledge which the country can be stimu- 
lated to produce. 

I could urge this on the self-interest of the nation as 
an obvious dictate of political economy. I could say, and 
say truly, that the culture of science will help us to develop 
those latent resources of which we are so proud ; will 
enable us to grow two blades of grass where one grew 
before ; to extract a larger per cent, of metal from our 
ores j to economise our coal, and in general to direct our 
waiting energies so that they may produce a more abun- 
dant pecuniary reward. . . . This is all true, and may be 
urged properly if higher considerations will not prevail. 
It is an argument I have used in other places, but I will 
not use it here ; although I gladly acknowledge the Provi- 
dence which brings at last even material fruits to reward 
conscientious labour for the advancement of knowledge 
and the intellectual elevation of mankind. I would 
rather point to that far greater multitude who have 
worked in faith for the love of knowledge, and who have 
ennobled themselves and ennobled their nation, not 
because they have added to its material prosperity, but 
because they have made themselves and made their 
fellows more noble men.” 

These are but small samples of the many good things 
contained in Prof. Cooke’s address, which we should like 
to see in the hands of all students. The latter portion of 
the address students of mineralogy will find of special 
value. 


LETTERS TO THE EDITOR 

\_The Editor does 7ioi hold hwiself rosp07isible for opmio 7 i 5 expressed 
by his corresponde7its. Neither caTt he U7tdertake to 7‘eiur7i, 
or to corresp07id with the writers of, 7‘ejected Diajiuscripts. 
No 7totice is takcTt of a7io7ty77ious cojtwiimicatmis.^ 

On the most Northerly Latitude at which Land and 
Freshwater Molluscs have hitherto been found 

I AM very sorry that I have involuntarily made a mistake in a 
letter to Mr. Oscar Dickson (Nature, vol. xiii. p. 96), in 
which it is stated that Dr. Stuxberg had found a Physa on the 
most northerly locality from which land and freshwater molluscs 
have hitherto been obtained. When I made this statement I 
had not Middendorff’s **Sibiritche Reise” with me, and I did 
not then remember that this celebrated naturalist had found a 
species of the same genus on the Taimur peninsula north of the 
seventy- third degree N.L. A, E. NordenskjoLD 

Stockholm, Jan. 29 


Prof. Tyndall on Germs 

Having commented elsewhere {Lancet Brit. Med. Jotmi. 
Feb. 5) upon Prof. Tyndall’s recent attempt to establish the truth 
of the Germ Theory of Disease, my remarks in your columns 
may be very brief. 

Prof. Tyndall tells the public he has uniformly failed to obtain 
evidences of putrefaction in previously boiled organic infusions 
protected from contamination by atmospheric particles. 

The following investigators have, however, with one or other 
fluid, been able to obtain such results : — 

1. Schwann, /rij, 1837; Poggendorff’s 1837. 

2. Mantegazza, Gior7t. dell. R. Isiit, Lombard., t. hi., 1851, 

3. Schroeder and Dusch, A7i7iaL de Chitnie, tome xli., 1854. 

4. Schroeder, Liebig’s Annalen, cix., 1859, and Ckem. Nezvs, 
vol. V., 1862. 
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5. Pouchet, HHiroginie^ 1S59, and Nouvelles Experiences, &c., 
1864, 

6. Pasteur, Ann. de Chimie, 1862 (see pp. 60-62), 

7. Joly and Musset, Compt, Eend., 1861 and 1862. 

8. Jeifries Wyman, American yournal of Science^ vol. xxxiv., 
1862, and vol. xliv., 1867. 

9. Victor Meunier, Compt, Rend.^ tome xli., 1S05. 

10. Child, Proceed, of Roy. Soc., June 1864, and April 1865. 

11. Hughes Bennett, Ed. Med. Joitrn., 1868. 

12. Cantoni, Gaz. Med. Ital. Lombard., tomei., 1868. 

13. Bastian, Nature, 1870; Modes of OHgbi, &c., 1871 ; 
The Begimihigs of Life, 1S72, 

14. Burden Sanderson, Nature, Jan. 8 and June 1873 ; Med. 
Times and Gaz., Oct 22, 1873. 

15. Huizinga, Nature, March 20, 1873, and PfliigePs Archiv, 
vols. vii. and viii. 

16. Lankester and Pode, Proceea.i^of Roy. Soc., vol. xxi., 1873. 

17. Roberts, Phil. Trans., vol. clxiv., 1874. 

18. Samuelson, Pfliiger’s Archiv, vol. vii., 1874. 

19. Gscheidlen, quoted by Dr. Sanderson in Academy, July 10, 
1875. 

I have set down the names in order of time, and included my 
own amongst them because those mentioned after me have all 
confirmed my results with regard to the putrefaction of some 
fluids in hermetically sealed vSsels, from which the air has been I 
expelled by boiling ; the very experiments, in fact, which Prof. 
T^^dall now endeavours to impeach by his own one hundred and 
thirty-nine failures. 

Dr. Burdon Sanderson’s well-known corroboration of the 
accuracy of my results may be here reproduced. He says 
(Nature, January 8, 1873) : — ‘‘The accuracy of Dr. Bastian’s 
statement of fact with reference to the particular experiments 
now under consideration has been publicly questioned. I myself 
doubted it, and expressed my doubts, if not publicly, at least in 
conversation. I am content to have established — at all events, 
to my own satisfaction — that, by following Dr. Bastian’s direc- 
tions, infusions can be prepared which are not deprived by an 
ebullition of from five to ten minutes of the faculty of undergoing 
those chemical changes which are characterised by the presence 
of swarms of Bacteria, and that the development of these organ- 
isms can proceed with the greatest activity in hermetically sealed 
glass vessels, from which almost the whole of the air had been 
expelled by boiling.” 

And, if Prof. Tyndall and others wish to know how far these 
results have since been generally recognised as correct, reference 
may be made to a review of my work, “Evolution and the 
Origin of Life,” by Dr. Burdon Sanderson, in the Academy of 
July 10, 1875. There, in reference to the conhrmation which 
these experiments had received, and in relation to other work in 
connection with the question generally by Samuelson and 
Gscheidlen, Dr. Sanderson writes: — “As regards the trust- 
worthy character of the experiments themselves, it will probably 
be a sufficient guarantee to most readers that they have been 
conducted under the immediate supervision of men like Pfliiger 
and Hoppe- Seyler, who occupy the foremost rank as vital physi- 
, cists. Those who are more especially interested in the subject 
will best satisfy themselves of the exactitude and completeness 
with which all the investigations have been carried out by read- 
ing for themselves the original papers,” 

Although Dr. Sanderson thus thoroughly recognises the fact 
(and knows that others do the same) that many boiled fluids will 
putrefy in closed vessels from which air has been expelled by 
boiling, it is well known that he is not willing to regard such 
facts as the proof of the occurrence of “ spontaneous generation.” 
He admits, indeed {British Medical Journal, February 13, 1875, 
p. 201), that I and others have shown that Bacteria in their 
‘‘ ordinary state ” are killed by a temperature of about 140° F. ; 
but, instead of accepting “ spontaneous generation ” as an ex- 
planation of the occurrence of living organisms in the vessels 
above referred to, he pleads in favour of the only other possible 
explanation, viz., a “ latent vitality ” in some Bacteria-germs not 
extinguishable by exposure for ten minutes or so to the influence 
of boiling water. I felt it my duty to refer to this hypothesis in 
my address at the Pathologic^ Society last year {British Medical 
Journal, April 10, 1875, P* 473) \ hut, whatever its worth may 
be, Dr. Sanderson, whose learning and knowledge of the whole 
question few will dispute, knows that this, or some such hypo- 
thesis, alone stands in the way of the acceptance of “ spontaneous 
generation ” as a proved reality. 

Prof. Tyndall, however, seems to regard this hypothesis as 
undeserving of notice. He makes no sort of reference to it, and 


agrees with me in thinking that Bacteria and their germs are 
decidedly killed by five minutes’ boiling in organic infusions. He 
stUl further supports the view held by me, in opposition to that 
of M. Pasteur, that such a result follows both with alkaline and 
with acid infusions. 

This may seem to many of my readers a rather remarkable finale 
when compared with Prof. Tyndall’s own anticipations ; but I 
feel thoroughly assured that those who understand the subject 
will see that, in the present stage of the controversy, no other 
conclusions of value are deducible from his recent experiments. 
He appears to have completely misapprehended the present state 
of knowledge on the question ; he has uniformly failed to ob- 
tain results which are now firmly established ; and, as regards 
the only question which is at present in dispute, he unhesitatingly 
coincides with me. 

Feb. 7 H. Charlton Bastian 

I HAVE read with great interest and pleasure Prof. Tyndall’s 
paper on Germs. But I am troubled on one point. I am 
sure Prof. Tyndall will not think my difficulties unworthy 
of attention and removal, though I confess that I am only 
one of that unpretending class to whose enjoyment and in- 
struction he has devoted so large a share of his valuable time. 

I am an outsider in scientific research ; I delight to follow every 
investigation which tends to the development of science ; but I 
have not the time, and, if time were available, perhaps I should 
find that I had not the skill to conduct experiments for myself. 
I have to trust — and I have seldom found myself misled by 
trusting — to the recorded experiments of men whose reputation 
has been established by prolonged and valuable work. I cannot 
willingly give up this trust, and yet there is one passage in Prof. 
Tyndall’s paper which almost forces me to do so. He tells us 
that in 139 instances he boiled organic solutions in flasks 
which were then hermetically sealed, and that in no one case 
did putrefaction accompanied by Bacteria occur. The inference 
he draws from this “cloud of witnesses ” is that Bacteria cannot 
be developed in flasks so treated. 

I’recisely the opposite conclusion appears to have been arrived 
at by Prof. Burdon Sanderson (Nature, vol. vii. p. iSo). He 
also tested organic fluids in flasks boiled and hermetically sealed, 
and he found that putrefaction, with swarms of Bacteria, fre- 
quently followed. He considered it established that the develop- 
ment of Bacteria could proceed with the greatest activity in herme- 
tically sealed glass vessels previously subjected to boiling heat. 

I observe that Prof. Tyndall suggests that such contradictory re- 
sults may be explained by “errors of preparation or observation.” 
No doubt they may, but it would be a great shock to my scientific 
faith to be driven to this theory to explain apparent discrepancies 
between such observers as Professors Tyndall and Sanderson. 
I cannot help, not only hoping, but believing that there must 
be some way of reconciling the experiments of two such eminent 
inquirers, and I should be much perplexed if I were compelled 
to form an opinion whether the supposed error, if it does exist, 
ought to be attributed to the one or the other. 

Can Prof Tyndall relieve me from the necessity of believing 
that either went astray in his work ? May there not have been 
some variations in the conditions which would allow us to accept 
both sets of experiments as sound ? On carefully comparing the 
two I find that Prof. Tyndall’s experiments are far more nume- 
rous than those tried by Prof Sanderson. On the other hand, 
I^find that Prof Sanderson describes with admirable precision 
all the details of his work. Perhaps it scarcely fell within the 
scope of Prof Tyndall’s discourse to descend to such minutise, 
but it may very well be that a more particular description, such 
as that which Prof Sanderson published, of his treatment of the 
hermetically-closed flasks — as to the preparation of the solutions, 
and their specific gravity, the mode and duration of the heating, 
the method and temperature of the developing treatment, and 
the like — would supply the means of reconciling his results wil^ 
the apparently contradictory results arrived at by his brother 
professor. 

When we are considering the conclusions of men of science of 
the highest calibre I do not think that over much weight shduid 
be attached to their preconceived expectations. St31, so far^ as 
they go, the avowed opinions of Prof Sanderson before trying 
his experiments do tend to reinforce their value. “ .He obtained 
results which he did not anticipate, and ^er taking very 
careful precautions to exclude the posability of errors of 
observation. The errors may 'hafg creipt in notwithstand- 
ing, but it is especially uncOnfetkbJe to us outsiders to tMnk 
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this possible, and I for one cannot believe it until I know 
whether the conflict between the two professors may not be 
explained by differences in the conditions under which they 
worked. 

We all know how fully Professor Tyndall’s time is occu- 
pied, but I hope it is not too much to ask him, in the in- 
terests of sciencejand for our instruction, to add to the scientific 
value of his experiments on hermetically sealed flasks by pub- 
lishing the details, so as to enable us to compare them 
with the careful account which Prof. Sanderson gives of his, 
and to judge whether we ought to trust the one or the other or — 
what would be the more agreeable, and I cannot help thinking 
the more likely, consequence— to trust them both in this as we 
have done in so many previous investigations. 

Inquirer 


The University of London and School Examinations 

Having given sdme assistance to the preparation of the Report 
referred to in your leader of the 3rd inst. , I shall be glad if you 
will allow me to correct the somewhat erroneous impression 
which I fear your article is likely to produce. 

It was with some surprise that I found the Report of the Sub- 
committee of the Convocation of the University of London forming 
the subject of an editorial notice, seeing that, as yet, it is private 
matter printed only for circulation among the members of the 
University. At the recent meeting of Convocation I endeavoured 
to explain the position which the Annual Committee occupied 
with respect to this Report ; and from the absence of all reference 
to the subject in the notices of the meeting which appeared in 
the daily papers, I had reason to think that I had succeeded in sho w- 
ing why the matter was not yet ripe for publication. In answer 
therefore to your query; “But is it easy to speak with reason- 
able seriousness of an attitude like that which the Annual Com- 
mittee has adopted ? ” I need now only state, with respect to 
the Report, that it is not yet adopted by Convocation nor by the 
Annual Committee. 

But I am inclined to think that you have lacked the opportu- 
nity of carefully studying the proposals of the Sub-Committee, 
or you would not have found it necessary to speak of them in 
terms of “ irony” or “levity.” 

Your article suggests that the University of London has been 
asked to adopt a scheme for the examination of schools with no 
higher motive than that of “ entangling schoolboys in its meshes,” 
and of withdrawing them from the influence of the other Uni- 
versities ; and to establish this position you quote a passage from 
one of the paragraphs of the Report, in which, inter alui^ it is 
stated that unless the University of London is prepared to take 
some part in the examination of schools the 7 iu/nhcr of caJididates 
for the London. €xa??tinations imll sensibly dec?'easef which last 
words you have printed in italics, although in the Report itself 
no such prominence is given to them. It is quite true that the 
^duates of Burlington Gardens consider that the influence which 
uieir examinations exert on education is, on the whole, beneficial. 
They are consequently desirous that that influence should if pos- 
sible be extended, and would view with regret, as the Report 
suggests, any cause that might tend to dissociate from the Uni- 
versity of London those schools which hitherto had acted as 
feeders to it. But is it quite fair to characterise this honest en- 
deavour to improve school-teaching as an attempt to efitangle 
schoolboys withm the meshes of the l/nii’ersity ? 

Your article further states that the Annual Committee have not 
a word to say as to the efficiency of the work in which the 
ancient Universities have for many years been successfully 
engaged. Indeed they have : but it is not likely to be found in 
the Report of the Sub-committeei The several weighty reasons 
which have induced Convocation to request the Senate to under- 
take the examination and inspection of schools have been 
repeatedly and fully discussed by Convocation and its Com- 
mittee ; and the result of these discussions has been the appoint- 
ment of a Sub-committee for the purpose of suggesting what 
might seem to them the best and most comprehensive system of 
examination. Nothing would be easier, in reply to your article, 
than to show how the proposals embodied in the Report of the 
Sub-committee, if ultimately adopted by the Senate, would tend 
to the improvement of secondary education, and would entitle 
the University of London to receive that “debt of gratitude” 
which you say “the nation would owe it,” if it undertook in 
good faith to offer to schools a better system of examination 
thaju they at present possess. But I am not at liberty to publish 
the contetits of a Report which is at present nothing more than a j 


series of recommendations which the Annual Committee have 
accepted as the basis of conference between Convocation and the 
Senate. I may, however, be permitted to refer to one important 
feature in that Report which I might have expected would have 
gained for it the support of a scientific journal such as Nature 
— that in the examinations for certificates the same weight is 
given to Science as to Languages and Mathematics. If the Uni- 
versity of London should determine to undertake the new duties 
to which the Report refers, many schools would be enabled to 
choose between two systems of examination differing in many 
essential particulars from each other; but what is more im- 
portant is the fact that the scheme of the University of London 
would cover ii far wider range of schools than is included within 
that of the Joint-Board of Oxford and Cambridge; and that 
those schools which stand most in need of careful inspection 
would, for the first time, have the opportunity of being affiliated 
to a University. 

In conclusion, permit me to add, that so far from desiring to 
compete with the older Universities, the Senate of the University 
of London expressed a strong desire to co-operate with Oxford 
and Cambridge in their great educational work ; and it was not 
till after the Joint-Board had given reasons why they were unable 
to act in conjunction with London, that independent action was 
even suggested. Philip Magnus 

Feb. 5 


Will you spare me a few lines of space to reply to your first 
article of Thursday last? A portion of that article was directed 
against examinations in general, and would apply to the Oxford 
and Cambridge scheme, as welt as to that put forward by our 
Sub-committee ; far more so, in fact, as an important part of our 
scheme relates to inspection of methods of teaching, school- 
books, &c., which is not included in the conjoint scheme of the 
older Universities. Our object is to improve the education given 
in schools other than primary ; and if the author of your article 
will suggest any method besides examination and inspection by 
which this may be effected, we will gladly give it our earnest 
consideration. 

Our Report was drawn up for the’ Annual Committee of Convoca- 
tion, and not for the outside world. It was not necessary for us 
to inform Convocation that the University of London has a tradi- 
tion and principles of its own, principles distinct from, and some- 
times antagonistic to those of Oxford and Cambridge. Among 
these traditional principles are, firstly, that all education ought 
to be many-sided^ and not solely either mathematical or classical, 
and secondly, that Science ought to hold a place co-ordinate with 
Language and Mathematics, lilt was not necessary for us to point 
out to Convocation that if the number of candidates for the 
London examination? were sensibly to decrease, these two prin- 
ciples would have a diminished influence upon the education of 
the country, for there is in Convocation, a strong attachment to 
these principles, and a vivid appreciation of the raisoti d'etre of the 
University. Neither was it necessary for us to state what we 
thought the deficiencies of the Oxford and Cambridge Local 
Examinations. It was upon the ground that these examination? 
tended to become too much “an end instead of a means ” that 
we were commissioned by Convocation to draw up a scheme, 
under which we should rather inquire whether the schools have 
done well what they profess to have done than dictate to them 
' what course of studies they should pursue. A careful comparison 
of our scheme with that of the Conjoint Board will nirke the 
divergence of aim apparent. 

And now we are advised to admit that we have no indepen- 
dent mission as a University, and to stand by to see whether or 
not the older Universities will do our work, on the ground that it 
would be a “more dignified course.” Dignity and Usefulness 
often appear to stand in inverse relation one to the other. The 
University does not exist for the sake of being dignified, but of 
doing work ; and the scheme we have elaborated will, if carried 
out, do work not even proposed by the Conjoint Board. Tliat 
Board is intended to deal only with such schools for boys as have 
a governing body, whereas our scheme includes “ private adven- 
ture ” schools both for boys and for girls. 

Finally, I may be allowed to express my surprise that Nature 
should de.rirethe one University which gives Science its true posi- 
tion to stand aside, and should characterise oui wish to assert 
and to spread its distinctive principles as “ cynical.” 

Hampstead, Feb. 5 H. A. Nesbitt 

[The Convocation of the University of London is a very large 
body^ and its proceedings, are reported in the daily papers, A 
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document which was communicated to every member of that 
body, and the consideration of which formed part of its proceed- 
ings, can only by a legal fiction be described as confidential. But 
the plea that the document was confidential practically abandons 
the defence of it. A really statesmanlike paper on a matter 
which affects all the higher grade schools of the country would 
gain rather than lose by publicity. 

The course which Convocation has under consideration has no 
doubt, as our correspondents point out, much to be said in its 
favour. But the reason actually put forward in the preamble of 
the Report as a ground for taking action, is from the point of view 
of public policy simply indefensible. It would be appropriate 
enough if the Report had been addressed by a Board of Directors 
to the shareholders of a Limited Liability Company, because in 
the fashion characteristic of such documents it treated the matter 
in hand from the strictly business point of view of the ‘ ‘ con- 
cern.” It is this attitude which we described as cynical. And 
we must repeat that it is not in our opinion decorous that a 
matter gravely affecting the higher education of the country 
should be treated simply as a question of the falling off of 
examiners at one particular centre of examination. If it is not 
the duty of a University to be dignified, it is at least the duty of 
its advisers to be statesmanlike ; and if we may have done in- 
justice to the real desires of the framers of the Report, they have 
only their own inadequate expression of them to blame. — E d.] 


The Flame of Common Salt 

I SEE that it is sometimes permitted to ask questions in 
Nature for information. If I might be allowed to do so, I 
would ask why common salt gives a blue light when cast into a 
fire of coal, and a yellow light when burned on the wick of a 
spirit lamp ? The books I have consulted do not give the 
reason of this. L. Q, 


OUR ASTRONOMICAL COLUMN 
The Binary Star i ] Cassiope.e.— Dr. Doberck, of 
Col. Cooper’s Observatory, Markree Castle, has commu- 
nicated to the Royal Irish Academy the results of a com- 
plete discussion of the elements of this binary from the 
measures to 1S75. Though he does not consider the 
exactness of the orbit to be great, partly owing to the 
observations being rather unfavourably placed, and partly 
to uncertainty in the observed distances, the agreement 
with observation is pretty close, and it appears likely that 
preference may be given to his elements, over those lately 
given by Dr. Duner, if the latter are correctly printed, 
Dr. Doberck’s orbit is as follows, being the result of a 
sixth approximation : — 


Public Analysts 

In your last week’s issue your correspondent, Mr. M. Williams, 
writes in such terms as would lead your readers to suppose that 
much less has been done in the matter of butter analysis than is 
really the case. 

I have not the letter before me at this moment, and therefore 
speak from memory, but I believe that your readers are led to 
understand that no analyses of pure butter and of pure butter 
mixed with known quantities of foreign fats have been published. 
In this he is mistaken, for in a little work published in 1874, the 
details of eleven experiments upon butters known to be pure are 
given. The samples were purchased from outlying country 
farms in the Isle of Wight, and the results of the analyses fairly 
prove the constancy of the fixed fatly acids in butter. 

It is also shown that all foreign fats likely to be used as 
adulterants are constant in their composition, and that they yield 
a much larger percentage of fixed acids than does butter ; the 
range of dilYerence being wide enough to offer a practical basis 
upon which to found accurate estimations of foreign fats in fac- 
titious blitters. Many admixtures were made, and the published 
results of the analyses prove the practicability of the method 
employed. Your correspondent hints that no one dares to un- 
dertake the analysis of mixtures of known constitution. I ven- 
ture to state that if the necessary provisions could be made 
against concoctions chemically prepared, and so as to admit of 
commercial admixtures only, such as would be likely to be made 
use of by fraudulent butter factors, there would be no difficulty 
in getting half-a-dozen or more analysts ready lo take up the 
gauntlet, ARTHUR Angell 

Southampton, Feb. 7 


Large Meteors 

A LARGE fireball was seen here this evening at about 7.35 r.M. 
It rolled slowly across the southern sky, and its path was slightly 
descending from left to right. The observed part of its course 
was from 7 Orionis to a few degrees below a Ceti. There was 
no train, but the moon was shining brightly at the time, and 
may have overpowered any faint appendage of this sort. It was 
-many limes blighter than Venus (then near setting), and esti- 
mated to equal one-fifth the moon’s apparent diameter. The 
■globular form of the nucleus was very evident. 

A meteor with very slow motion and a short course was observed 
■on Feb. 2, 8v3i p.m:,, traversing a space between 5 Leonis and Cor 
Carol], or just above Coma Berenicis. It was as bright as Mars. 
Radiant point probably near 7 Leonis, and very^ possibly a 
member of the same system as the fireball described above, 
which also appears to have been directed from Leo. 

A bright meteor was also seen here on Jan. 31, 9. 13 p.m. It 
fell almost vertically in S.S. W. from the Hyades, and must have 
been quite equal to Venus. I saw it in a region of the sky 
covered with thin clouds sufficiently dense to obscure the stars. 
Radiant point probably just north of a Tauri. 

Ashley Down, Bristol, Feb. 5 William F. Denning 


Pevi-astron passage . . . 

Node 

Peri-astron from node 

Inclination 

Excentricity 
Semi-axis major ... 
Period of revolution . . . 


1909*24 

39° 5 / 

223° 20' 

53“ 50' 

o’S763 
9" -83 

222*435 years. 


Combining these values for the semi-axis and length of 
revolution, with Mr. Otto Struve’s parallax (o^'t 54), we 
have the following figures : — 

Semi-axis major 63*83 earth mean distances. 

Mass of system 5*25 sun-masses. 

The parallax corresponds to a distance of 1,340,000 times 
the mean distance of the earth from the sun. The uncer- 
tainty attending the measures of distance of the com- 
ponents and the amount of probable error of Mr. 0 . 
Struve’s value of the parallax, of course allows only of the 
above figures being regarded as first rough approxima- 
tions* The semi-axis of the orbit of 77 Cassiopetu, it will 
be seen, results more than twice as great as that of the 
orbit of Neptune. 

The star will doubtless be frequently measured in the 
present approach to the peri-astron, and every additional 
five years’ observations must be of service in the improve- 
ment of the elements. 

Dr. Doberck promises an investigation of the orbit of 
the close binary qj Leonis, no one of the orbits of which 
star, so far published, represents recent measures. Not- 
withstanding the case is a troublesome one for calculation, 
a very fair approximation to the elements should now be 
practicable. 


The Rugby (Temple Observatory) Catalogue of 
Double Stars. — Following the excellent plan pursued 
by Mr. J. Gurney Barclay in the speedy publication of 
the Leyton measures of double-stars, made by Mr. Tal- 
mage with the fine ten-inch refractor of that observatory, 
Mr. J. M, Wilson and Mr. G. M. Seabroke have given to 
astronomers (Memoirs, R.A.S., vol. xlii.) a catalogue of 
micrometrical measures of these objects made at the 
Temple Observatory of Rugby School during the years 
1871-74, with the 8i-inch Alvan Clark refractor, 
structed for the late Rev. W. R. Dawes, used by 
his later measures, and now the principal instrum^^W 
the Rugby establishment Working in this intere^tmg 
branch of astronomy, in co-operation ) 3 ®r.' E. 

Crossley’s Observatory near Halifax, Rugby Jhas pccupied 
itself upon the even-numbered stars of -^truve’s Catalogue 
below 50"^ N. declination, Mr. Cro^sjqy, .lyfth Mr. Gled- 
hill, having employed his pJ-iiMah: other 

stars. * i p 

The Dawes-refractor is well ' spoken of by the Rugby 
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observers in connection with the work in question, and 
the measures now published not only confirm this favour- 
able opinion of the instrument, but bear inherent testi- 
mony to the care and patience expended on the observa- 
tions, and will doubtless be received as an important and 
valuable contribution to double-star astronomy, and 
especially by those who are occupied with similar obser- 
vations, or the investigation of the orbits of the binary 
systems. .Amongst the more interesting of the revolving 
stars, the Catalogue has measures o£ tj Cassiope^, 36 
Andromedse, a Geminorum, C Cancri, « Leonis (which 
difficult object was just divided at the end of March 1873), 
^ Ursse Maj#ris, y Virginis, ^ Bootis, rj Coronae, 2 1938, 
C Herculis, 70 Ophiuchi, 2 3062, &c. The interesting, 
though difficult binary 2518 (Eridani), is probably within 
the power of such an instrument, but does not appear in 
the Catalogue ; it may be suggested that it is not too late 
to examine this object in the present season, the actual 
angle may probably be found very considerably in advance 
of that obtained by Prof. Winnecke in 1864, and a first 
approximation to the form of the orbit may soon be 
practicable. 

Jupiter’S SATELLiTES.~~If we take a mean of the 
measures of the diameters of the satellites by Struve at 
Dorpat, and by Engelmann at Leipsic, we shall have for 
apparent diameters at the mean distance of the pri- 
mary 

L ... i''*o48 II. „.o"-9ii ... III. i''*5i3 ... IV. i"* 278 
and with a solar parallax of 8''*875, the true diameters in 
English miles will be : — 

L ... 2,435 ••• II. ... 2,115 III. 3,515 “• IV. 2,970 
The angular diameters at the centre of Jupiter, are ; — 

L ... 3 i '’4 II. ... i/*i III. ... i/*8 IV. ... 8'-6 
and the mean distances from the centre of Jupiter : — 


I. ... 

... 

266,700 miles 

IL ... 



... 424,300 » 

III. ... 



. . . 676,000 „ 

IV. ... 

••• 

... 1,190,400 „ 


The diameter of the planet’s equator is assumed to be 
88,200 miles, as lately given in this column. 


THE DRAINAGE OF THE ZUYDER ZEE, 

T he Dutch are a people who in many respects com- 
mand the respect of the world. Their little country 
possesses comparatively few natural resources, and yet 
they have made so much of it, and they have been com- 
pelled to cultivate the virtues of frugality and industry to 
such an extent, that the people as a whole are probably 
better off than those of any other country in the world. 
Small as the country is, it is only by the exercise of great 
skill and constant watchfulness that they are able to pre- 
vent its being overwhelmed by the German Ocean. In this 
unfortunately they have not always been successful. Over 
and over again has the sea burst in upon them, laying waste 
their dearly-loved country, and sweeping away thousands 
of the inhabitants. It has only been after many severe 
lessons that they have learned how to keep the invader 
back. And within recent years they themselves have 
taken the offensive, and determined to drive out old Nep- 
tune from lands which he has possessed for centuries. 
Even in the seventeenth and eighteenth centuries they 
succeeded in draining many small areas of land, and 
during the present century many marshes and lakes have 
been brought under cultivation, including Lake Haarlem, 
upwards of 40,000 acres in extent. In this way about 350 
square miles of land, mostly devoted to pasture, have been 
reclaimed, and that entirely by means of windmills. 

Now, however, that the applications of steam-power 
have reached such perfection, this enterprising people have 
determined upon an enterprise much more gigantic than 


any they have hitherto attempted, — nothing less than the 
drainage of the Zuyder Zee, Until the end of the thir- 
teenth century the area now occupied by that arm of the 
ocean seems to have been mostly dry land, with a lake in 
the centre, which by means of a river drained into the 
German Ocean. At the time mentioned, however, in 
1282 according to some authorities, the sea broke through 
what is now the Strait of Helder, and converted the dry 
land into a gulf. 

For many years the drainage of the Zuyder Zee has 
occupied the attention of the Dutch Government and of 
engineers, but it is only since the improvements in the 
application of steam that the idea has been seriously en- 
tertained. At last a scheme has been adopted, after 
many years’ careful research and consideration, for the 
details of which we are indebted to the French journal 
IJ Explorateur, 

As early as 1865 a Dutch Credit Foncier Association 
took up the scheme at the suggestion of Mr, Rochussen, 
an eminent statesman, and employed two engineers, M. 
Beijerinck, who drained the Haarlem Lake, and M. 
Stieltjes. These reported on the practicability of draining 
the southern, the shallowest and most fertile, half of the 
inland sea. Soundings were made, and numerous speci- 
mens of the bottom brought up, and in short a thorough 
investigation made from a geological and agronomic 
point of view. The result of these investigations was 
most favourable, and the specimens submitted to the 
analysis of a distinguished agricultural chemist, M. van 
Bemmelen, having been found to consist of alluvial clay 
or loam of the first quality and of great depth, over 
an extent of four-fifths of the bottom of the sea, the So- 
ciety entered into negotiations with the Government. A 
Government Commission was appointed to consider the 
whole question from an economic and scientific point of 
view, and after an investigation lasting about two years, 
gave in their report in April, 1868. This report was in 
favour of granting a concession to the Credit Foncier, 
whenever that company could present a definite plan that 
would obviate all existing objections. The Society, after 
further consideration, requested the Government to dele- 
gate a commission of specialists to report further on the 
scheme, taking into consideration all the interests con- 
cerned, and to decide upon the plan best adapted to carry 
the scheme into execution. After three years thorough 
consideration the Commission gave in a voluminous report 
in April 1873, which declared that the project from an 
engineering point of view was practicable ; that the 
clearing of the new lands would be a difficult and very 
expensive enterprise, but that the experience acquired and 
the progress of science would furnish the means of over- 
coming these difficultios, and of making the enterprise a 
benefit to the country. 

The drainage will be effected in that part of the gulf 
lying between the provinces of Guelderland, Utrecht, and 
North Holland, over an extent of 195,300 hectares (about 
740 square miles, nearly equal to the area of Surrey, and 
about 100 miles larger than the Dutch province of Zee- 
land), by means of a principal dike or embankment, of 40 
kilometres in length, 50 metres broad at the base, and 
raised 5 metres above the ordinary tides, to be con- 
structed from the left bank of the mouth of the Yssel to 
the island of Urk, and from hence to the to\yn of Enk- 
huyzen in the province of North Holland. The inclosed 
area will be divided into squares, and numerous pumping 
steam-engines will then be set to work, having a collective 
force of 9,40O-h6rse power. The Commission estimates 
that the work will be entirely accomplished in sixteen 
years, and that it will cost a sum of 10,000,000/. not includ- 
ing the interest of the capital employed ; or 1,600,000/. for 
preparatory works, provisional circular canals, &:c., about 
2,7&,ooo/. for the construction of the dike, and the rest for 
the purchase of engines, the drainage proper, and the con- 
struction of reservoirs, internal canals, roads, railway 
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lines, and works preparatory to bringing the new lands 
under culture. 

The interest on the above sum will raise it to 
13,400,000/., but one-fourth of this will be granted as a 
subsidy by government, which will be amply compensated 
by the comparatively enormous addition to its small 
territory. 

Of the 473,000 acres to be drained, four- fifths, as we have 
said, are of great value, composed as they are of a bed of 
more than a metre thick of the most fertile mud deposited 
for centuries by the Yssel and other rivers of which the 
Zuyder Zee is the receptacle. Only one-fifth consists of 
land of less value and of sands which will be useful in 
constructing the base of the dike, or to establish large 
reservoirs, indispensable in all drainage work, for the 
reception of the waters until they can be conveyed to the 
sea. Deduction being made for the land absorbed by 
these works, by canals, dikes, roads, &c. &c., there will 
remain upwards of 400,000 acres suitable for culture, and 
the selling value of which ought considerably to exceed 
the expenses of the enterprise. Every one must wish 
that this bold and really beneficent scheme maybe carried 
out with complete success. 


rZ/Zf OF NORTH-EASTERN AFRICA^ 

B aron THEODOR von HEUGLIN is well known 
as one of the most active and successful of the 
travellers and naturalists of Germany— one who may 
fairly rank with the Wallaces and Bates of our own 
country — as regards the extent of his researches. No 
man living has devoted more time and toil to the inves- 
tigation of the Fauna of North-eastern Africa, and as 
regards the classes of birds and mammals, no man living 
has a better acquaintance with them. Twelve years 
passed on the coasts and islands of the Red Sea, in the 
marshes and jungles of the White Nile, and in the High- 
lands of Abyssinia, during which time constant attention 
was devoted to the observation and collection of animals 
have given Herr von Heuglin unrivalled opportunities for 
amassing this knowledge, to which his skill as an artist 
has contributed additional facilities. Soon after returning 
from his last journey in 1865, Herr von Heuglin planned a 
general work on the Ornithology of North-eastern Africa 
to embrace all the notes and observations collected 
during his different excursions, together with the infor- 
mation acquired by the study of specimens from these 
countries already existing in the continental museums. 
In 1S69, the first part of the present work was issued, but 
its large extent hindered its progress, and the author was 
called away to join the German Expeditions to Nova 
Zembla and the extreme north, to which he was attached 
as naturalist. It was not, therefore, until the close of last 
year, or, we believe we may say until the beginning of the 
present year, that the concluding part of the Ornithology 
of North-eastern Africa was issued from the press. 
Completed, it now forms four volumes, illustrated by 
fifty-one coloured plates and a map of the region of 
which it treats, and is by far the most perfect work on 
the subject hitherto published. Prior to the completion 
of the present work Riippeirs Atlas, and other publi- 
cations were, so far as regards Nubia and Abyssinia, 
the only works of .reference, whilst of the district of 
the White ^Nile so fully explored by Von Heuglin, 
very little was known except from fragmentary no- 
tices. In the piesent extended work the ornithology 
of the whole of these countries, together with that of 
Egypt, the Red Sea, and Northern Somali-land, are 
treated of together. The sum of species of birds is thus 
raised to a high figure, no less than 948, of which upwards 
of 200 are entirely confined to North-eastern Africa. 
European species are likewise numerous in these countries, 

f ^ “ Ornxthologie Nordost-Afrika's, der Nilquellen und Kusten-Gebiete, 
des Rothen Meeres und des nordlichen Somal-Landes,” voa M. Xh, von 
Heuglin. In vier Thcilen. (Casscl : Fischer, 1869-1874.) 


Northern Africa being, as is well known, the favoured 
haunt of our summer migrants during the winter season. 
Upwards of 300 European birds thus come to be included 
in Herr von Heuglihs list. The plan of our authors 
work is good, though it seems to be rather adapted for the 
home student than for the field-naturalist, neither family 
nor generic characters being included. But we observe with 
pleasure that specific diagnoses are given in Latin to all 
except the best known species, which, after the contumely 
that certain imperfectly educated naturalists have recently 
thought fit to bestow upon that classical tongue, is worthy 
of all praise. The references to former authors are also 
numerous, and, so far as we have been able to test them, 
more accurate than is too often, unfortunately, the case in 
works of this kind. But the great feature of the book are 
the observations on the habits and localities extracted 
from the note-books of the unwearied author. These are 
much more numerous, and better put together than in 
almost any other work on foreign ornithology v/ith which we 
are acquainted. Errors and omissions there are no doubt, 
and must be, in a work of this magnitude, as indeed is 
sufficiently evident by the many pages of additions and 
corrections annexed to the fourth volume, but Herr von 
Heuglin has spared no trouble to bring his Ornithology of 
North-eastern Africa up to date, and his volumes will 
long remain a standard work of reference upon the birds 
of these districts, which are now attracting so much 
attention in civilised Europe. P. L. S. 


FERTILISATION OF FLOWERS BY INSECTS^ 
XIIL 

Additional Alpine Flowers adapted to Cross-fertilisation 
by Lepidopfera, 

'“pHE same relation which I have shown lo exist 
^ between Daphne Mezcreuni and striata^ Primula 
officmalis and viliosa^ Rhinanfhus crista-^c^alli txniX alpinus 
(Nature, vol. xi. p. no), exists also between Viola tri- 
color^ and calcarata, the former inhabiting the plain and 
the lower mountainous localities, and being adapted to 
cross-fertilisation by bees ; the latter, on the contz'ary, 
inhabiting the higher Alpine I'egions, and being adapted 
to fertilisation by butterflies. 

Viola calcafatct is found in the Strela pass towards 
Davos (2,300 nejetres above the sea-level), and in the rocky 
slopes of Piz Umbrail towards Quarta Cantoniera (2,600- 
2,700 m.) in such plenty as to appear from some distance 
like a blue cai*pet of flowers. In the latter locality, 
July 15, 1875, I saw these flowers assiduously visited by 
different butterflies, of which I caught two specimens of 
Colias pJiicoviojie^ and three Erebia laprona E. (manto, 
W. V.) The modifications of structure by which the 
flowers of K calcarata (Fig. 82-85) differ from those of 
P. tricolor (Fig. 15-22, NATURE, vol. ix., p. 46), besides 
their eminent conspicuousness, so frequently found in 
Alpine flowers, are such as prevent Diptera and probably 
also Apidse from sucking the honey, whereas butterflies, 
for which alone the honey is reserved, cannot suck it 
without effecting cross-fertilisation. F or the spur, which 
generally is only 3-4 mm. long in V. tricolor^, exceeds in 
this species 10 mm. in length, its width being only i mm. 
in the vertical, and scarcely half a millimetre in the boric 
zontal direction ; and the stigmatic knob, provided with a 
labiated appendage, as in the large-flowered form of, K, 
tricolor, lies so closely pressed against the under lip, ith^ ' 
no proboscis of any butterfly can enter the spur wfprtraj' 
grazing the stigmatic lip. The pollen-grains^ *ttey 
fall out of the anthers, collect in the hairs whic^ clothe 
the furrow of the under lip {po Fig. 85), aad m proboscis 
of a butterfly can be inserted into tho sppr.wi^out being 
smeared with pollen-grains, whiqh,. -Ip: |l^e flower next 

* Continued from vol.®xui.,p. 2i4. ■ ' ^ ‘ . 

a See H. Muller, »UieBefruchtun^derB|l?i»^:tochIiisecten Leipzig, 
1873, p. 145, and Natuhb, vol jitTp-, 4^*' 
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visited, will be partly rubbed off on to the lip of the stig- 
matic cavity (/ Fig. 85). All the other contrivances of 
the flower are nearly the same as in the large-flowered 
form of V. tricolor, described in detail in a previous article 
(Nature, vol. ix. p. 47), 

It may be worth mentioning that in the lower Alpine 
localities (for instance, near Valcava, 1,500 m., and near 
St. Gertrud, Sulden, 1,800 to 1,900 m. above the sea-level) 
I found a variety of V. tidcolor, which, as well in the con- 
spicuousness of its flowers as with regard to its fertilisers, 
is intermediate between the large flowered form of V. 

(Nature, vol. ix. p. 46, Fig. 15) and V. calcarata 
(Fig. 82). The flowers of this variety, which is called 
alpestris, are 25-30 mm. long, and 18-22 mm. broad ; the 
three lower petals are yellow near their base, as in 
our tricolor and calca 7 'ata, marked with black streaks 
converging towards the entrance of the flower ; the two 
upper petals are very variable in colour, white, or bluish, 
or yellow, with a large bluish margin. The spur is also 



Fig, Sc. Fig 83. 

Fig. 82-85.— F/dj/rt takam^n^ Fig. 82. — Whole plant, showing a flower in 
front, natural size. 

Fig. 83 — The same flower, laterally viewed, showing the long slender spur. 

variable in length, but on an average remarkably longer 
than in our V. tricolor, I found the flowers of this variety 
frequently visited by butterflies {Polyo?nmatus virgau?'ecB, 
L., P. hippotJwe, L., var. enrybia, Ochs., Lycaena 
seiniargus, Rott., Ar^ynnis pales, Hesperia ser^'atulce, 
Ramb.), but only once by a humble bee {Bomhits /<?;- 
restris, L., sucking), whilst our V. tricolor is generally 

^ a anthers ; upper anther ; dz®, insertion of the removed lateral stamen ; 
a.% lower anther ; appendage of the upper sepal ; h, beard, i.e., tuft of 
hairs ; ch, the lateral 'urface of the stigmatic knob ; c 3 , orange-coloured 

appendages of the connectives ; fiyfiX filaments ; X’, knob of the stigma ; 
lip, labiate appendage of the stigmatic opening ; «, nectary, f.d?,, honey- 
secreting appendage of the lower filaments ; ov^ cvai^ ; f, petals ; /i, lower, 
y®, lateral, upper petal ; /<?, pollen-collecting hairs ; pry protective hairs 
(Sprengel’s “ Saftdecke’ 9 ; sepals ; upper sepal (with the appendage 
I ^^7 lateral .sepal ; j/. the uppermost part of the spur, contaicing the 
honey ; st stigmatic cavity ; sfr, streaks converging towards the entrance 
of the flower (Sprengcl's “ Saftmal ") ; sijfy style ; y, yellow part of the 
lower petal. (The rest of the corolla is blue.) 


visited by Apidee, more rarely by butterflies, and Z>. caU 
carata exclusively by butterflies. Thus Viola tricolor, 
var. alpestris shows us one of the steps by which the 
common form of this species may have been gradually 
modified into V. calca^'ata. 

Another Alpine flower, remarkable from its conspicuous- 
ness and adapted to Lepidoptera, is Lilium hulbiferuin 
(Fig. 86-88), which I found on stony slopes of the Schan- 
fick valley, near Chur, in the Spoel Valley, near Zernetz, 
and, somewhat more frequently, in shelving meadows of 
the valley of Sulden, beneath *the Ortler (1,700-1,800 m. 
above the sea-level). Although in most points of its 
structure agreeing with Lilium Martagon, described in my 
article X. (Nature, vol. xii. p. 50), this flower may be of 
some interest, because it .shows by what slight modifica- 
tions a sphingOphilous species may be adapted to diurnal 
Lepidoptera, or vice versd. The number and arrange- 
ment of the parts of the flower and the structure of the 
nectary (Figs. 87, 88) are, indeed, the same in A. bulbi- 
fe 7 71771 as in L. Martagou. That, nevertheless, the latter 
is cross-fertilised by Sphingidm, the former by diurnal 
Lepidoptera, is proved by the following differences : — 

I. The flowers of L. Maftago 7 i, being dark reddish 
brown, and in the daytime but faintly scented, are only 
slightly attractive to day-fliers, whilst during the evening 



they emit a very attractive sweet odour. L. biilbifcnim, 
on the contrary, by the unusual size of its flowers, with a 
diameter exceeding 100 mm., and by their colour appear- 
ing very splendidly red in the sunshine, is most conspi- 
cuous in the daytime, even from a great distance ; but being 
but slightly scented, is incapable of efficaciously attracting 
night-fliers either by its odour or its colour. 

2. The flowers of A. Ma 7 'tae;o 7 i are generally bent down- 
wards, and its sepals and petals reflexed so far as to place 
the entrances to its nectaries in a nearly horizontal direc- 
tion, its stamens and pistils projecting downwards, with 
only their ends slightly bent upwards (Fig. 63, Nature, 
vol. xii. p. 50). Thus it affords no landing-place, and offers 
its honey exclusively to such insects as are capable of 
inserting a long slender proboscis into the flowers, while 
they hover in the air by very rapid movements of their 
wings. L, bulbifema)!, on the other hand, having its 
flowers obliquely upright, and offering to their visitors a 
commodious standing-place on the lowermost petals or 
sepals, the honey of the lowermost nectaries is accessible 
to every insect the proboscis of which is long and slender 
enough to be inserted into the honey-secreting channel. 

3. Cross-fertilisation by visiting Sphingidse is eflected 
in Lilumi Ma 7 'tagou by the pistil overtopping the anthers, 
and therefore being first touched* by the legs and under- 
side of the visitors, and thus smeared with the pollen of 
flowers previously visited. In L. bMlbiferu} 7 i cross-ferti- 
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lisation would be prevented if the sepals and petals were 
as much refiexed as they are in L. Martaf^ 07 tj for butter- 
flies would sit down on them and suck the honey out of 
the channels at their base, without touching the stigma or 
anthers. But in this species only the ends of the sepals 


and petals are spread apart, whilst, as far as the sexual 
organs extend, the leaves of the perianth diverge but so 
slightly that a butterfly, when inserting its proboscis into 
the nectary, can scarcely avoid touching the stigma and 
anthers ; and, the pistil being situated nearest to the 



Fig. 83. — Lateral view of the flower after the halt of its sepals and petals and one of the two lateral anthers have been removed and the underlip 
somewhat depressed ; seven times natural size. Fig. 85^. — Transverse section of the spur, behind the line 7/7 71 , Fig. 85. 


lowermost petals and sepals on which the butterflies alight 
and suck, the stigma here also will be commonly first 
touched and thus fertilised by pollen-grains of flowers 
previously visited. 

Although, by the contrivances now described Lilium 
bulbiferumj from its very conspicuous flowers, is very^likely 
to be cross-fertilised by butterflies in sunny weather, still 
in rainy periods many flowers may wither without having 
received any visit from a butterfly. Hence the possibility 
of self-fertilisation appears to be indispensable both to Z. 
bulbiftTum and to L, Ma^'tagon. In both the anthers 


and stigma are simultaneously developed to maturity, and 
are often found in contact with each other ; and self- 
fertilisation may thus be effected in case cross-fertilisation 
by visiting Lepidoptera is wanting. 

4. Direct observation of the visitors proves that L, 
Martagon is really fertilised by Sphingidm, for instance 
by Macroglossa stcUatar'um^ as observed by myself (see 
Nature,* vol. xii. p. 50), and by Sphinx enphorhia^ as 
observed by Federico Delpino 'p and that L. bulbifenun 
is really fertilised by butterflies, for instance by Polyom- 
7 }iaius vbgaurecc^ L., P. JtippoiJioi\ L., var, eurylua^ Ochs., 



Fig. 86-88 — Lilium hulhifemm. Fig. 86. — Lateral view of the flower after 
the half of the perianth has been removed ; natural size, j*, anthers ; 
j/, stigma; w, nectary. * 


and Ar^ymiis aglaia, L., all of which (July 20, 1875) I 
found repeatedly in the flowers, not only sucking the 
honey, but also resting, displaying their wings in the sun- 
shine, and sometimes a male of Palyonzmatus ruirgaurecB^ 
L., sitting by the side of a female of the same species. 



Fig. 87. — Basal portion of one of the leaves of the perianth, entrance into 

the nectary j nectary : magnified twice. 

It is a striking fact that all these species of butterflies 
are of nearly the same splendidly red colour as the flowers 
they visit. I do not know whether, 4 ;Iiis fondness has 
been effected by natural., selection, agreement of colour 
I Written to me in a letter of May 1875. 
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with the flower they sit upon making the butterflies invisi- 
ble to their pursuers, or if merely the same predilection 
for a certain colour which has ruled the sexual selection 
of these butterflies, and by this influenced the colour of 
their wings, impels them also preferably to visit flowers 
of their favourite colour ; but, from many analogous ob- 
servations to be published on another occasion, I am 
strongly inclined to believe that the agreement of colour 
between the flowers of Z. bulbiferum and their visitors is 
not a merely fortuitous one. 

Most of the differences between the flowers of Z. Mar- 
iagon and bulbifermn may be intelligible from the pre- 


t.a 



Fig. £8.— Transverse section througli the base ©f cue of the leaves of the 
perianth ; seven times natural size, /i, honey filing up the furrow from 
which itis secreted ; m, margins covering the fuirow ; ha^ hairs closing 
the slit between these margins. 

ceding explanation still the question remains What 
intermediate contrivances are imaginable by which the 
transformation of a sphingophilous species of Lilium into 
another one adapted to butterflies could be effected ? In 
this respect it is remarkable that the flowers of Z. Mar- 
tagon ate not always bent downwards, but sometimes 
h^e their axis in a horizontal or somewhat upright position, 
and that such flowers are now and then also fertilised by 
day-fliers. Thus, July 19, i874,near FranzenshSh, I saw a 
specimen oiZyganatransalpina^ Esp., visiting the flowers 
of Z. Martagon^ and inserting its proboscis into the honey- 
secreting channels ; and likewise, July 20, 1875, near St. 
Gertrud, in the valley of Sulden, a specimen of Polyoin- 
matus hippoiho'i^ var. eurybia^ Ochs,, behaving in the 
same manner. Hermann Muller 


SCHOLARSHIPS AND EXAMINATIONS FOR 
NATURAL SCIENCE AT CAMBRIDGE, 1876. 

npHE following is a list of the Scholarships and Exbibilioiis for 
proficiency in Natural Science to be offered at the several 
Colleges and for Non*Collegiate Students in Cambridge during 
the present year : — 

Trinity College. — One or more Foundation Scholarships of lOo/. 
and one Exhibition of 50/. The examination for these will com- 
mence on April 18. The Schol^hips are open to undergraduates 
of Trinity College, and persQ??§‘ mmer twenty who are not yet 
resident members of the Unive^ty. The Exhibition is open to 
persons under twenty, who have not yet commenced residence at 
the University. 

Sf. John's College. — One of the value of 50/, per annum. The 
examination (in Chemistry, Physics, and Physiology, with Geo- 
logy, Comparative Anatomy, or Botany) will commence on April 
22, and will be open to all persons who have not commenced re- 
sidence at the University, as well as to all who have entered and 
have not completed one term of residence. No candidate will 
be examined in more than three of the above subjects. There is 
a separate examination in Natural Science at the time of the 
annual College examination at the end of the academical year, in 
May ; and Exhibitions and Foundation Scholarships will be 
awarded to students who show an amount of knowledge equiva- 
lent to that which in Classics or Mathematics usually gains an 
Exhibition or Scholarship in the College. In short, Natural 
Science is on the same footing with Classics and Mathematics, 
both as regards teaching and rewards. 

Christ's College. — One or more in value from 30/, to 70/., ac- 
cording to the number and merits of the candidates, tenable for 
three and a half years, and for three years longer by those who 
reside during that period at the College. The examination will 
he on April 4, and will be open to anyone, whether a member of 
the College or not — ^provided his name is not on the boards of 
an^'qther College in the University — who is not of suflicient 


standing to be admitted ad iiiidum Baccalanrei m Ariibus. The 
candidates may select their own subjects for examination. There 
are other Exhibitions which are distributed annually among the 
most deserving students of the College. 

Gonville and Cains One of the value of 60/. per 

annum. The examination will be on April 4, in Chemistry and 
Physics, and Zoology with Comparative Anatomy afid Physiology; 
it will be open to students who intend to commence residence in 
October, and are under twenty. Further information may be ob- 
tained from the Tutors. — Scholarships of the value of 20/. each or 
more are offered annually for Anatomy and Physiology to mem- 
bers of the College. 

There will be an examination on the 4th of April, 1S76, in 
Botany and Comparative Anatomy in its most general sense (in- 
cluding Zootomy and Comparative Physiolojsjy), for two Shuttle- 
worth Scholarships, each of the value of 60/. per annum, and 
tenable for three years. The candidates must be registered 
medical students of the University who have kept eight temrs, 
have passed the Additional Examination required for Candidates 
for Honours, and produce satisfactory testimonials of good con- 
duct. A successful candidate, if not a member of Gonville and 
Caius College, must become a member of the same. They are 
tenable with any other Scholarship at the College. 

Gentlemen elected to the Tancred Medical Studentships are 
required to enter at this College ; these Studentships are five in 
number, and the annual value of each is 100/. Information re- 
specting these may be obtained Jrom B. J. L. Frere, Esq., 
28, Lincoln's Inn Fields, London. 

Clare College. — One of the value of 60/. per annum, tenable 
for two years at least. The examination (m Chemistry, Chemi- 
cal Physics, Zoology with Comparative Anatomy and Physiology, 
Botany with Vegetable Anatomy and Physiology, and Geology) 

* will be on March 28th, and will be open to students intending 
to begin residence in October. 

Downing College.— Out or more of the value of 60/. per 
annum. The examination (in Chemistry, Cornparative Anatomy 
and Physiology) will be on, or about, April 25, and will be 
open lo all students not members of the University, as well as to 
all undergraduates in their first term. 

Sid?tey College. — One of the value of 60/. The examination 
will he on April 4, and will be open to all students who intend 
to commence residence in October, 

Emmanuel College.— of the value of 70/. The examina- 
tion on April 4, in Botany, Chemistry, Chemical Physics, Geo- 
logy and Mineralogy, Zoology, Comparative Anatomy and l^hy- 
siology, will be open to students who have not commenced 
residence. 

Non-CoUegiatc Students. — An Exhibition each year is given by 
the Clothworkers Company, value 50/. per annum, tenable for 
three years. Examination about Christmas, open to non-col- 
legiate students who have commenced residence in the October 
I term, and to any who have not commenced residence. Informa- 
tion to be obtained from the Rev. R. li. Somerset, Cambridge, 

Although several subjects for examination are in each instance 
given, this is rather to afford the option of one or more to the 
candidates than to induce them to present a superficial know- 
ledge of several. 

Candidates, especially those who are not members of the 
University^ will, in most instances, be requif^d to show a fair 
knowledge of Classics and Mathematics, such, for example, as 
would ^ible them to pass the previous examination. 

There i§ no restriction on the ground of religious denomina- 
tions in the case of these or any of the Scholarships or Exhibition.s 
in the Colleges or in the University, 

Further infonnation may be obtained from the Tutors of the 
respective Colleges, and the names, with certificates ot character, 
date of bffth, &c,, must be sent to the Tutor of the College, in 
each case, several days before the examination. 

Some of the Colleges do not restrict themselves to the number 
of Scholarships here mentioned, but will give additional Scholar- 
ships if candidates of superior merit present themselves ; and 
other Colleges than those here mentioned, though they do not 
offer Scholarships, are in the habit of rewarding deserving stu- 
dents of Natural Science. 

It may be added that Trinity College will give a Fellowship 
for Natural Science, once, at least, in three years ; and that 
most of the colleges are understood to be willing to award Fel- 
lowships for merit in Natural Science equivalent to that for which 
they are in the habit of giving them for Classics and Mathe- 
matics, 
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THE INDUSTRIAL APPLICATIONS OF 
OXYGEN'^ 

T AVOISIER, who was the first to recognise in its widest 
^ range the importance of oxygen, was also the^ first who 
succeeded in making a practical use of it, ^'It is evident,’^ he 
writes, ^ “ that atmospheric air is not the best calculated means to 
increase the effect of fire ; for, when a volume of air is conveyed 
through the bellows to red-hot coals, three ( ?) parts of noxious 
or at least useless gas are conveyed with every one part of the 
useful kind of air ; consequently, if the latter could be employed 
for combustion in its pure state, the action of the fire would be 
greatly increased. Doubtless this idea has occurred to many others 
before me ; indeed, I hear that M. Achard ^ has already tried the 
experiment, but as yet a cheap and convenient apparatus is want- 
ing.” Lavoisier first used the bladders of animals, which were 
provided with cocks and tubes. * ‘ Then, ’ ’ continued he, “I made a 
hole with a knife from three to four lines deep in a large piece 
of charcoal and placed in it six grs. of platinum. I then ignited 
the charcoal through the blowpipe communicating with the enamel 
lamp, uncocked my apparatus, and blew the pure vital air into 
the cavity. The coal burnt very rapidly with detonation (such 
as is produced by fusing saltpetre) and with dazzling brightness ; 
in a few moments the platinum was fused to grains, which soon 
united into a drop. The fusion was effected equally well when 
using commercial platinum as when using that, which had been 
deprived of its magnetic parts by the magnet. Hitherto, it is 
well known, platinum had been considered infusible.” In the 
course of the same year Lavoisier ^ improved his apparatus with 
the assistance of Meusnier, and soon became possessed of a 
gasometer consisting of two boxes greatly resembling, on a small 
scale, the well-known reservoirs used in gasworks for holding 
coal-gas. About the same time Saron had constructed two 
blow-pipes {chalumeanx)^ one to furnish oxygen, and the other 
hydrogen gas. 

-^^By their help Lavoisier did not succeed in melting platinum.® 
However, at that time he and Saron had conceived the idea of 
constructing an improved blow-pipe, in which the oxygen should 
surround the hydrogen, and this led to the contrivance of the 
oxyhydrogen blow-pipe, which has ever since been of such sub- 
stantial service in the working of platinum and the soldering of 
lead. 

No further attempts were made to fuse platinum by means of 
oxygen until Deville and Debray ® in 1857-1859 and the years fol- 
lowing, published their excellent researches *^' On the platinum 
metals,” and brought the fusion of platinum into practice.^ The 
soldering of platinum with platinum, and the manufacturing of 
cast bars, were carried on on a large scale, first by Messrs. John- 
son, Matthey, and Co., in London, and afterwards, though on a 
smaller scale, by Heraeus in Hanau. The experiments of 
Debray and Deville were attended with one especial result, 
the discovery of a fire-proof material for making furnaces and 
crucibles. This is quick-lime, which had the further advantage 
of retaining the heat as completely as possible. Besides, the 
temperature was increased by conducting the flame from above, 
directly, to the surface of the metal, and regulating the quantity 
of oxygen and hydrogen as theory and practice suggested it. To 
melt 2 kilogs. of platinum, theory demands 55 litres oxygen and 
no litres hydrogen, while in reality more than one kilog. is fused 
by these quantities, so that not 50 per cent, of the generated heat is 
lost (a very satisfactory result). Their experiments were of still 
greater importance for the history of oxygen industry, inasmuch 


I Translated, by permission of the editor, from, the Report^on the Deve- 
lopment of Chemical Industry, in conjunction with friends and fellow- 
workers, by A. W. Hofmann. 1. • j r 

3 “ Memoire surun moyen d'augmenter considerablement 1 action du feu 
ct de la chaleur dan-s les operations chimiques” (17S2). OEuvres de Lavoisier, 

above-mentioned work of Achard is to be found in the Memoirs of 
the Berlin Academy of 1779, under the title, Sur un nouveau moyen de 
produire avecune tr6s-petite quantit6de charbons une chaleur egale a wile 
qu'on peut produire par des verres et des miroirs ardents d une grandeur 
considerable." Achard decomposed saltpetre by heat in an earthenware 
retort, and introduced the “dephlogisticatcd air” thus obtained into a pair 
of bellows, from whence it was conveyed into a charcoal furnace, where 
some iron nails in a hessian crucible were rapidly reduced to fusion. He was 
also of opinion that the introduction into badly ventilated rooms pf gas pro- 
cured in this way would cause the air in the same to be *’ dephlogisticated. 

4 Lavoisier, CEuvres ii., 432, 

5 Lavoisier, CEuvres li., 430. „ -rx- i 

6 Deville and Debray, 1859, Ann. Chim. Phys. [3I Ivi. 385 ; Dingl. 
pol. T. cliv., 130, 199, 287, 383; in abstract Ann. Chem. Pharm._ cxiv. 
78, andDebray, Sur la production des temperatures 6Iev6es et sur la fusion du 
platine,” inthe ‘'Legons de Chimie professe6s en 1861." -Paris, Hachette, 
rSC2. 


as they gave occasion for comparing the prices of different modes 
of preparing it, and stimulated inquiry after cheaper processes. 
These we may divide into chemical and mechanical, subdividing 
the former again into continuous and intermittent processes. Up 
to this time the following modes of preparation were in use, or 
had been proposed. To begin with the oldest method of Priestley, 
heating oxide of mercury, unquestionably the most costly and 
the least adapted for practical purposes ; then Scheele’s method, 
treating peroxide of manganese with sulphuric acid, which pro- 
duces sulphate of manganese and oxygen. Through Berthier’s re- 
searches in 1822, this process has been superseded for manufac- 
turing purposes by heating peroxide of manganese ; and, lastly, 
we have to mention Bertholet’s method, the heating of chlorate 
of potassium. Notwithstanding its cost, the latter is constantly 
used in the laboratory, because it is easy and requires little heat, 
although it not unfrequently happens that a too rapid fusion 
causes explosions. To obviate this inconvenience, the suggestion 
has repeatedly been made of mixing peroxide of manganese 
with the chlorate of potassium. 

More recent accidents, especially a fearful explosion which 
took place in a pharmaceutical laboratory in Paris, iiiduced 
Debray and Bourgoin ^ to publish the precautions taken in De- 
ville’s laboratory : peroxide of manganese, or what is easier to 
obtain in a pure state, red oxide, Mn304, is added to the chlorate 
of potassium in equal quantities, and the iron vessel containing 
it exposed to heat in a charcoal furnace, so that the fire is lighted 
from above. Schwartz^ also gives an account of some acci- 
dents occasioned by using peroxide of manganese adulterated 
with lampblack, and by inadvertence, even with sulphimet of 
antimony ; and for that reason he recommends that all mixtures 
for the production of oxygen, be first tried by heating them on a 
sheet of platinum. Munck ^ proposed adding oxide of iron, 
which is more easily recognised, instead of peroxide of man- 
ganese. Scheele^s method of using peroxide of manganese and 
sulphuric acid had this disadvantage : the glass vessels employed 
were very liable to burst, through the solidifying of the sulphate 
of manganese. To prevent this, R. Wagner ^ proposed to sub-’ 
stitute bisulphate of sodium for sulphuric acid, thus forming an 
easily fusible double salt, which would afford no danger of 
breaking the retort when cooling. Pure peroxide of manganese 
yields 18 percent, by this treatment, while heating it lored heat, 
which resolves it into sesquioxide, yields only 12 per cent.^ of 
oxygen ; nevertheless, the last method is the cheapest. Deville 
and Debray ® calculates its expense in proportion to the prices 
of peroxide of manganese, which are as follows : — 

Per too kilogs. Per i cb.m. 

Romanl‘che 10 francs 4*86 franca 

Spain 16 „ 3*45 u 

Pyrenees 18 „ 3 '85 „ 

Giessen 29 „ 4*^7 » 

Italy 40 » 5 ' 9 ^ 

The trifling value of the remaining sesquioxide, which (con- 
taining iron) is of no use in the manufacture of glass, is not 
here considered. 

The calculation dates from the time when the regeneration of 
peroxide of manganese was an unsolved problem. Allowing 
therefore the price of oxygen obtained from^ peroxide of 
manganese to vary between 3*45 and 5*98 fr,, it is more than 
twice as cheap as that which is procured from chlorate of 
potassium, for which, according to Dupr^,® the average price is 
10 fr. 

As a much cheaper source, Deville and Debray now had re- 
course to sulphuric acid, which at a high temperature is de- 
composed into water, sulphurous anhydride, and oxygen. '' Retorts 
of hard glass of a capacity of 5 litres are filled partly with 
thin layers of platinum-foil or bits of tile and heated to a red 
heat, whilst a thin stream of sulphuric acid is introduced. 

The escaping gases pass through a cooling contrivance to 
condense the sulphuric acid, and afterwards through water to 
remove the sulphurous acid gas. Thus, out of 2 ’43 5 kilogs. of 
sulphuric acid of spec. grav. 1*827, 240 litres of oxygen were 
obtained, and the price was calculated at i fr. per cb.m. ^ By 


1 Debray and Bourgoin, Ber. Chem. Ges., 1870 ; 240. ' W , 

2 Schwartz, “ Breslauer Gewerbeblatt," 1865, No. 7; Polzt Cofttraibi. , 

^\^Munck, PohVs Lehrb. d. Tecknol., Wien, 1865 ; 186. "* , ■ 

4 Wagner, Jahresber., 1866 ; 198. ' . V ' 'V 

5 Deville and Debray, Compt. Rend., li. 822 : Dingl. pob 

6 Dupr6, Compt. Rend. Iv. 736. . ’.j.. v 

7 Deville and Debray, Compt. Rend. li. 822; Pingi. J. clix. 50, iii 

Aiisz. Ann. Chem. Phann. exvii. 295. ^ ^ - 
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th-is process the cosi, of melting i kilog. of platinum was reduced 
to 20 or 30 centimes. According to a notice of Moigno,^ the 
firm of Jose de, Susini and Co., in Paris, in the year 1867 
prepared oxygen* in this way at the low" price of 0*85 fr. per 
cb.m., retransforming sulphurous into sulphuric acid. Instead 
of the acid itself, Deville and Debray also proposed employing 
sulphate of zinc : 100 kg. of anhydrous salt yielded them 6-8 
cb.m, of oxygen (far more therefore than the best peroxide of 
manganese), 22 kfLogs. of sulphurous acid gas, and 51 kilogs. of 
oxide of zinc. 

Wagner’s statement 2 is worthy of remark, that in the year 
1867 neither of these methods was in use in Deville’s own 
laboratory ; perhaps because the sulphurous acid evolved com- 
plicated the working. 

We must not pass over Archereau’s attempt ^ to employ 
sulphuric acid in its cheapest combination as gypsum. Pie 
asserted that heating pulverised gypsum with sand would pro- 
duce silicate of calcium, setting sulphurous acid free, which he 
partly condensed (as did also Susini) under a pressure of three 
atmospheres, and partly removed by means of a thin paste of 
lime. A manufactory established on these principles in Paris 
did not work long."^ Obviously the very high temperature 
required is an obstacle. The production of this gas from one of 
the oldest of all oxidising agents, saltpetre, was not employed on 
acco'int of two drawbacks. In the first place, a quantity of 
nitrogen is mixed with it; and secondly, the temperature 
necessary for its decomposition greatly increases the cost. This 
last inconvenience was remedied by Webster’s® adding oxide of 
zinc to saltpetre : 20 lbs. of nitrate of soda and 4 lbs. of crude 
oxide of zinc furnished 94*676 cubic feet of a mixture of 59 p. c. 
of oxygen and 41 p, c. of nitrogen, while chiefly oxide of zinc 
and caustic soda remained. The price of the oxygen contained 
in this mixture, so useful for many purposes, without taking 
into consideration the value of the solid residue, amounts® to 
2*32 ; and allowing for the value of the remains, the price is 
reduced to 0*78 fr. 

In no one of these methods appears one of the leading ideas 
of modem industry, viz., the regeneration of the residues. 

The following plans were happier in this respect, and thereby, 
in part, more successful. 

To combine chemically the oxygen of the air with a carrier of 
oxygen that would easily give off the gas, and would be always 
ready to take up and again to give off fresh quantities of oxygen, 
just as mercury does when we transform it into its oxide and 
retransform the oxide into the metallic state — that is the 
problem of which the last few years have given an economical 
solution. As early as XS29 Dingier jun." discovered that oxide 
of copper as well as peroxide of cobalt and nickel, treated 
with an excess of chloride of lime, generate oxygen gas, thereby 
transforming it into chloride of calcium. In :he year 1S45 
Mitscherlich^ observed that many other metallic oxides, viz. 
peroxide of manganese, hydrate of ferric oxide, cupric oxide, 
&c., when added to a solution of chloride of lime, caused a 
development of pure oxygen. In 1S65, Th. Fleitman® renewed 
these observations with reference to freshly prepared sesquioxide 
of cobalt, the smallest trace of which was sufficient completely 
to reduce a concentrated solution of chloride of lime into 
chloride of calcium and oxygen. For practical purposes he recom- 
mended to heat to 70° or So° a highly concentrated solution of 
chloride of lime (which to avoid frothing over should be previously 
cleared by filtration) with 0*1 to 0*5 per cent, of sesquioxide of 
cobalt. By applying cliloride of lime containing 35 per cent, of 
pure hypoclilorite, he obtained from twenty to thirty volumes 
of oxygen in a regular stream ; and other observers, notably 
F, Varrentrapp,!® confirmed these results, and commended their 
industrial application. The sesquioxide of cobalt need not be 
added ready formed ; any cobalt salt answers the same purpose, 
and the sesquioxide employed with or formed by it soon settles 
at the bottom and can be used again and again. 

For that very reason a cheaper oxide — cupric oxide, for 
instance, as Bdttger proposed — would be of trifling advantage, 
because its use demands^- a much higher temperature for decom- 

I Moigno, Mondes 1S67 ; p. 494. Wagner, Jahre^.bel^, 1867, 216. 

-5 Aicliorcau, JUiugl. pol- J. dxxviii. 57. Wagner, Jahresber., 1S67 ; 215, 

5 Pepper, “Chemical News, ’^1862 ; 21S. 

Dupre, Compt. Kend. Iv. 736. 7 Dingl. pol. J. xxvi. 331. 

8 MiLscherlich, Pogg. Ann. Iviii. 471. 

9 Fleitman, Ann, Chem. Pharm, cx.xxiv. 64. " 

JO VaiTcntrapp, “ Mittheilungen f, d. Gewerbe verein der Hcrzogtliumas.” 
Braunschweig, 1SC5, 1S66; 72, 

, BiSttger, J. pr. Chem., xcv., 373. 

' ^ Keinsch, N. Jahrb. Pharm., m., 94 ; Zekschr, Chem,, t866, 31. 


position. The tedious work of preparing a clear solution of 
chloride of lime may be avoided by adding^ small mor- 
sels of paraffin, a thin layer of oil on the surface preventing 
an overflow. There was still one evil to be grappled with. 
Chloride of lime requires considerable quantities of water for its 
solution, and consequently large vessels were necessary for the 
production of even a moderate quantity of oxygen. For that 
reason a Winkler - rejected chloride of lime, prefeting to pass 
chlorine through a thin paste of lime mixed with a' little nitrate 
of cobalt. By this modification a greater quantity of oxygen can 
be produced in the same vessel, and there is no danger of the 
liquid frothing over. The part which the metallic oxide plays in 
these methods is easy to understand. It acts as a canier of 
oxygen, passing by turns into a higher and very unstable oxide, 
and being reproduced in its original state. The hypochlorous 
acid transforms sesquioxide of cobalt into cobaltic acid, which 
instantly separates again into oxygen and sesquioxide of cobalt. 

C02O3 + 3 [CaCl(OCl)] = sCaClj + 2C0O3 
2C0O3 = C02O3 + O3. 

Thus, part of our problem is solved. By the production of 
oxygen the carrier of oxygen is reproduced. The oxygen, 
however, thus obtained is not taken from the atmosphere, but 
from lime. The solution of chloride of calcium resulting from 
its preparation must be removed and replaced by fresh lime 
water. The process is therefore an Interrupted one, and in this 
respect capable of economical improvements. These also have 
been accomplished by methods which carry us back from the 
wet to the dry way. 

Since 1851 ® Boussingault proposed baryta as a carrier of 
oxygen, which, heated to redness in a porcelain tube and treated 
with moist air previously freed from carbonic acid, became trans- 
formed into peroxide of barium. A current of steam passing 
over it reproduces hydrate of barium and liberates the oxygen ; 
while an admixture of lime or magnesia prevents the fusing 
together of the mass, and thus 75 gr. of baryta yield 4 to 5 lit. 
of oxygen at every operation. 

In 1 868 Gondolo^ improved on this method by employing 
iron tubes protected by an outside covering of asbestos and by 
an inside layer of magnesia, and placed in suitable furnaces, the 
temperature ot which could be easily regulated. He further 
added to the baryta a little manganate of potassium as well as 
lime and magnesia. In this manner 122 aUernate oxidations 
and reductions were carried on in the same tube. Whether 
it be the high temperature or other obstacles which 
have prevented this method from being generally adopted, 
it has certainly made no way as yet into practice, although 
it has paved the way to final success. ® Looking for carriers 
of oxygen of a more useful sort than baryta, the chlorifles of 
copper were the first to strike the attention of chemists. The 
facility with which they pass into oxychlorides of various com- 
positions when exposed to the air, is the base of the manufacture 
of a well-known painter’s colour, Brunswick green. In 1855 
Vogel proposed the action of muriatic acid on cupric oxychlo- 
rides as a means of obtaining chlorine.® Mallet^ studied these 
substances moi'e closely, and founded on them a process of obtain- 
ing both chlorine and oxygen. He discovered that cupric chloride, 
treated with a current of steam, changes at 100“ to 200° into several 
oxychlorides, which, by means of muriatic acid, are not only at 
once retransformed into the chloride and free chlorine gas, but 
give off all oxygen at a temperature of only 400®, i kilog. of cupric 
chloride yielding from 28 to 30 lit. of oxygen. Experhnents on a 
large scale produced from 3 to 3^ cb.m, of oxygen, or from 6 to 
7 cb.m, of chlorine, from 100 kilogs. of chloride of copper in one 
operation. As four or five operations can be performed in one 
day, from 200 kilogs. of cupric oxychloride 15 to 18 cb.m, of oxy- 
gen are producible daily. 

The apparatus employed consists of revolving retorts of cast- 
iron lined witli clay, and containing the cupric chloride mixed 
with I of sand or kaolin to render the mass less fusible. This 

J Stolba, J. pr. Chem., xcvli., 309. 

= A. Winkler, J. pr. Chem , xevui., 340. 

Boussingault, Compt. Rend. xxxh. 261 et S21 ; J. pr. Chein, lii. 480 u. 
liii. 313 ; Dingl. pol. J. ex.x. 120 u. 416 ; Ann. Chira. Phys. [3J xkky. $. 

4 Gondolo, Compt. Rend,, Ixvi., 488. 

5 Robbin (Pogg. Ann., cxxii , 256) employed peroxide of barium in 
another form for laboratory use. He recommends a mixture of chromate of 
potassium (t mol.) and peroxide of barimn (3 mol.) with dilute aulplmric 
acid, to obtain a very regular and abundant supply of oxygen : — 

eCrOs + sH.Oa = Cr.Oa + sH^O + 60 . 

6 Vogel. Wagn. Jahre.sber,, i86t, 177. 

7 Mallet, Compt. Rend, l.xiv, aSG, lu Ixvi. 349. 
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mctliod was employed at Cologne in 1871.^ A company formed 
in Paris for its employment had but a very brief existence,® pro- 
bably owing to a similar discovei*y which soon supplanted the 
one described above. 

This method, originated and perfected since 1867,'^ by 
the inventive powers of M. Tessie du Motay, employs per- 
oxide of manganese as the carrier of oxygen, and takes its 
stand upon the following reactions. Sodic hydrate exposed to 
dark red heat with manganese and air, yields, as Mitscherlich 
discovered, manganate of sodium and water, 4NaOH + 2Mn02 
+ 2O = 2 Na3Mir04 + 2PI2O ; and manganate of sodium, 
under the influence of a dry current of overheated steam, disen- 
gages at the same temperature sodic hydrate, manganic sesqui- 
oxide, and free oxygen, 2N'a2Mn04 + 2H0O = 4NaOH +■ Mn^ 

O3 + 3O. By previously depriving the overheated air of its 
carbonic acid, one may preserve the mixture in a perpetually 
active state. This method has been thoroughly tested and. ap- 
proved, and has since been employed on a large scale in Comines, 
near Lille ; in Pantin, near Paris ; in New York, in Brussels, 
and in Vienna. Bothe informs us that a mixture of sixty parts 
of diy carbonate of sodium with forty parts of 95 per cent, per- 
oxide of manganese, when fused, contains 74*62 parts of man- 
ganate of sodium, and that 40 kilogs. of this mixture, which, 
according to calculation, should give 2,036 cb.m, of oxygen gas, 
produced in reality i,Soo cb.m., or 90 per cent, of the theoretical 
yield, lie recommends the proceeding as a very practical one. 
M. Pourcel ^ has given us the most detailed description. Ac- 
cording to him, M. Tessie du Motay employs cast-iron ellip- 
soidal ^retorts, which lie horizontally one beside the other, and 
are divided by a grating parallel to their axes, into two unequal 
parts. Over the grating 350 kilogs. of manganate of sodium, or of 
the reduced mixture ot manganese and soda, are so spread out 
that its height amounts to o *60 m. , and the empty space above 
and belovv the mass is as inconsiderable as possible. In 
Comines, where five of these retorts are used, the amount 
of oxygen produced daily is 140 cb.m, at the cost of 450 kilogs. 
of coals for heating the retorts, and of 150 kilogs. used for 
the steam-engine. The air is passed through a thin iron 
vessel with quick-lime by means of the bellows, under a pressure 
of from 3 to 4 cm. of mercury, and enters the retort from above. 
The temperature of the latter can be observed through a hole 
provided with an iron stopper. In this way the air gives off 
only about half of its oxygen, so that to produce i vol. of oxygen 
10 vol. of air must be passed through, the remainder escaping 
into the atmosphere. Five minutes suffice for oxidising the | 
reduced mass. The current of air is then interrupted by means 
of a three-way stopcock and superheated steam passed through 
the retorts for five minutes, while the gas, passing out below the i 
grating, enters condensers. Here a fine rain of cold water frees 
the oxygen from the steam, and the gas enters the gasometer 
under the pressure of a column of water of from 8 to 10 cm. in 
height. Thus reduction and oxidation alternate at intervals of five 
minutes. xVfter a lapse of six hours only, it is necessary, for a 
perfect regeneration of the fused mass, to admit atmospheric air 
for about an hour, because the quantity of oxygen obtained 
becomes lowered after five or six hours, down to half or even a 
third part of the original quantity. In Vienna the cocks are 
worked by an automatic apparatus. The longer the steam is 
forced in and the retorts freed from air before the communication 
with the gasometer is opened, the purer will be the oxygen ; 
half a minute is enough to leave only 15 per cent, of nitrogen 
mixed with it, provided the injurious space in the retort.be kept 
as small as possible. If the nitrogen be lowered to 4 per cent, 
which is easily effected, the sacrifice of oxygen will be so much 
the greater. To make certain that the quantity of nitrogen 
remains within the limits of 15 and 10 per cent., which are proved 
to be the most practicable, gas is taken from the gasometer or 
the condenser in graduated tubes, and the oxygen is absorbed 
by means of pyrogallate of potassium, a reaction attended by 
quick and sure results, even in unpractised hands. 

As every cooling down of the retort below dark red heat lessens 
the yield, care is necessary to raise the temperature of the air, as 
well as of the steam, to about 300® C. In Pantin, where several 
groups of ten retorts are set up, two of them are filled with 
pumice-stone to warm the air and the steam. The composi- 
tion of the fused mass corresponds to 2 mol. NaOH, X mol. 
MnOg, and the fifth part of a mol. of cupric oxide, which serves 

I Philipps, *'Der Sauerstofi;’' Berlin, i$7X, aa. 

® Wagn. Jahresber., 1867, ctx$. 

3 Tessi6 du Motay, Institut 1S68, 48, 

4 Bothe, Zeitschr. d. Vcrcins deutch. Ing., 1867, 334. 

5 Pourcel, “M^moires dela Soci6t6 des Ing^nieurs Civils.'' Paris, 1873. 


only to disintegrate the mass and make it more accessible to the 
influence of the air and steam. In Comines peroxide of man- 
ganese is reproduced from the residues of chlorine by the known 
methods, almost in a pure state. Its market-price, for which the 
Pantin works buy it, amounts to 2 fr. per kilog. The high price of 
this basis of the manufacture of oxygen is indifferent, as it can be 
used continuously, and the longer, the more carefully the air is 
kept free from carbonic acid. If, through some unavoidable 
interruption of the manufactory, the mass should have attracted 
carbonic acid from the atmosphere, it suffices to bring it to a red 
heat, and pass steam over it until the steam, on leaving the retorts, 
produces no precipitates in lime-water : then hot air passed over 
it will restore the mass to its original efficiency. On an average, 
a retort is said to last about a year. 

M. Tessie du Motay’s method produces a cubic metre of 90 per 
cent, of oxgyenfor 15I0 30 centimes,^ or, according to the results 
of Herr Kuppelwieseris experiments,® 1,000 cubic feet at 3 fr., a 
price in accordance with the last-mentioned sum, and scarcely 
exceeding that of coal-gas. We may regard this method as a 
final and successful solution of the problem^ of discovering 
economical and rational chemical means for obtaining oxygen, 
{To be continued,) 


NOTES 

The Wollaston Medal of the Geological Society has been 
awarded to Prof. Huxley, and will be presented at the Anniver- 
sary of the Society on the iSth inst. Prof. Huxley has also been 
elected a Corresponding Member of the Danish Academy of 
Sciences. 


The Timet of yesterday contains a summary account of what 
has been done so far in this and foreign countries towards organ- 
ising the Loan Collection of Scientific Instruments to be opened 
at South Kensington in April. The invitation from the Science 
and Art Department has met with a hearty response both in this 
country and from foreign Governments. We last week gave a 
list of the Foreign Committees, and the Times publishes the list 
of those on the English Committees in the various departments 
of Mechanics, Physics, Chemistry, Geology, and Biology ; and 
as the Times remarks : By going over them not only does one 
get an idea of the disinterested way in which men— -for the 
most part busy men — have come forward to help the Depart- 
ment, but there can be no better guarantee of. the success of the 
Exhibition than that afforded by the list of those who are labour- 
ing to make it successful.” It would indeed) be difficult to^men- 
tion any man of scientific eminence in this country whose name is 
not included in the list. Out of England, as our readers would 
see from last week’s list, the most numerous committee is the 
German one. On this the Times says : — “The German list gives 
us much food for thought. It is known, for instance, that the 
thirty-four local committees, representing her many Univer- 
sities, Polytechnic Schools, and other scientific centres, were 
all organised in a week, and that her Universities wiH, 
in all probability, be the richest contributors, whereas when we 
have mentioned Edinburgh, Glasgow, Manchester, Birmingham, 
Leeds, and Liverpool, and perhaps Newcastle^ we have almost 
exhausted the localities where committees would be usefid.” 
The teaching side of the collection will be complete beyond all 
anticipation. The Physical Cabinet, it is stated, will be such as 
the world has never seen, towards the formation of which not 
only will British, French, German, Italian, and Austrian instru- 
ment makers lend their aid, but the collections of the Royal 
Institution, Glasgow University, Edinburgh University, Kir^s 
College, the Conservatoire des Arts et Metiers, the Coll^e^ 
France, the Universities of Berlin, Bonn, Heidelberg, 

Vienna, Rome, and Leyden, and the Taylet Instiftttion’ 
Haarlem, and the Ulce, will be ransacked. The Chemical and 
Historical Collections will be of scarcely less magnitude. With 
regard to the last it is still doubtful whether part with 

Galileo’s telescope and magnet, even 'jf 'Jifibhth, though it is 
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hoped that some of the numerous instruments left behind by 
Torricelli, Volta, and Galvani, may yet be obtained. Besides 
instruments which are sacred as having belonged to the pioneers 
of science, others with which the greatest investigators of modern 
times have made their famous discoveries will have their place in 
the Exhibition. The Times article concludes : — “ The scientific 
position of England has been distinctly raised by this step on 
the part of our Government, and the Lord President is to be 
congratulated on a step which not only adds reputation to his 
Department, but promises to aid so greatly the cause .of scientific 
instruction throughout the land/* 

Under the direction of Prof. Todaro, the biological depart" 
ment in the University of Rome has recently been exhibiting 
great activity. Prof. Todaro himself has published during the 
last two or three'years a number of important papers, including 
a monograph upon^the development of Salpa. There has also 
appeared a volume entitled “ Recerche nel Laboratorio de 
Anatomia della Universita de Roma,** which contains a number 
of valuable contributions both by Prof. Todaro and his pupils. 
Considering the vigour which is being displayed by the ana- 
tomists at Rome, it is much to be regretted that the University of 
the capital of Italy supplies, for biological purposes, accommoda- 
tion of the moat meagre kind. 

Mr. Herbert Spencer has been elected a Corresponding 
Fellow of the Royal Academy of Rome. 

The first and second Cambridge Smith’s Mathematical Prizes 
have been awarded respectively to Mr. J. T. Ward and Mr, 
W. L. Mollison, the Senior and Second Wrangler. 

At the last sitting of the Lisbon Royal Academy of Science, 
the members passed a resolution expressing their appre- 
ciation of Lieut. Cameron’s labours in traversing the African 
continent from east to west. A copy of this resolution will be 
transmitted to Lieut. Cameron. At the same sitting Mr. Bowdler 
Sharp and Father Secchi were elected Corresponding Associates 
of the Academy. 

On Monday next, 1 Feb. 14, Prof. Flower wilUcommence'an 
important course of nine Hunterian Lectures at the Royal 
College of Surgeons, Lincoln’s Inn, to be given on Mondays, 
Wednesdays, and Fridays, upon ‘‘The Relation of Extinct to 
Existing Mammalia, with special reference to the Derivative 
Hypothesis.” /This course is a continuation of that of 1873, 
which we were enabled to report shortly at the time. The dis- 
coveries since that year among the Monotremata^ Edentata^ a7td 
Ungulata will be described, as well as the American extinct 
Perissodactylates and Arteodactylates. Among the most in- 
teresting features of the course will be the account of the extinct 
aberrant Ungulate, Uiniatherium, and the quasi-proboscidians of 
North America, also of Toxodon and Nesodvn. The fossil 
Sirenia, including IIaUthc7'ium ; the Cetacea, Pinniped Car- 
nivora, Fissiped Carnivora j Tillodontia, Insectivora and Chei- 
roptera, Rodentia and Primates will also be included. The 
lectures will be fully illustrated by specimens from the Museum, 
and by diagrams. We shall have the opportunity of giving 
fairly full abstracts of theseTectures, one each week — the first in 
our next issue. 

M, Cazin sends an interesting note to the last number of the 
Bulletin Jnfernational. It seems that M. G. Loppe, the glacier 
painter, well known to all Alpine tourists, and Mr. James 
Eccles, of London, attempted on January 20 last the ascent of 
Mont Blanc, They were only able to reach the Grand Plateau ; 
the wind raised thick clouds of snow dust, which threatened to 
bury the party. Thermometric observations were made, and 
they show that the temperature varies little in the high Alpine 
regions. The lowest temperature (— 13°) observed on the Grand 
Plateau (3,932 metres) is no lower than the temperatures 


observed in the same place during summer. The provisions — 
meat, bread, wine, tea — ^were frozen, and the wind made the cold 
insupportable. The following are the temperatures observed 
during the ascent and at Chamounix : — 
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At a meeting of the Edinburgh Medico-Chirurgical Society, 
held on Monday, Jan.f3i, Dr. Matthews Duncan read a paper on 
the alleged epidemic character of erysipelas and puerperal fever. 
From an elaborate set of diagrams showing the weekly and 
yearly deaths registered in London from 1S4S to 1875, it was 
pointed out that during the whole of this time erysipelas and 
puerperal fever have on no occasion exhibited any approach in 
their death-rate to such diseases as cholera, small-pox, and scarlet- 
fever, allowed by all to be epidemic in their character, but that 
the weekly and annual fluctuations in their death-rate are prac- 
tically identical with those of rheumatism. It was therefore 
concluded that erysipelas and puerperal fever should be classed 
not as epidemic but as endemic diseases. 


Prof. E. QuETELEXhas published the climatological elements 
of Brussels in a series of eighteen tables, with descriptive letter- 
press, for the ten years ending 1S73, as part of a public statistical 
document of Brussels relative to this ten-year period, and which 
has been printed with the title “ Statistique generale de la Ville 
de Bruxelles.” 


In a circular letter addressed to tlie Presidents of the Depart- 
mental Meteorological Commissions, dated January 29, M. 
Leverrier points out that, in developing the system of weather- 
forecasts for agriculturists, attention must be paid not only to the 
quantity of rain which falls, but also to the way in which the fall 
is propagated from canton to canton and from department to 
department. The manner of propagation of the rainfall it is 
proposed to represent by means of curves, and the Commission 
are requested to assist in the work so as to render it possible to 
construct such charts for the whole of France, and in considera- 
tion of the immense labour of the undertaking, skilled meteoro- 
logists are invited to lend their assistance in the preparation of 
these novel but highly-important charts. Still greater precision 
in stating the local circumstances connected with remarkable 
hail-storms is insisted on, particularly when it is considered that 
though everyone knows hail to fall in very different quantities in 
districts immediately contiguous to each other, and individual 
cantons and communes to be notorious for their destructive hail- 
storms, yet the influence of woods, forests, river- courses, and 
hills is a question still unsolved. This conception of Leverrior’s 
with reference to the vitally important bearing on the meteoro- 
logy of a country of a comprehensive observation of the nainfall, 
hail, and thunderstorms, by numerous observers possessing 
sound local information, is not merely eminently just in science, 
but augurs well for a satisfactory solution of the peculiarly im- 
portant but difficult problem he has taken in hand. 

The “ Annuaire meteorologique et agricole de I’Observatoire 
de Montsouris pour l*An 1876 ** (pp. 442) has just appeared, 
containing a good many matters not included in previous issues, 
of which the most interesting are a chart showing the lines of 
equal magnetic declination for France and parts of the countries 
adjoining, a table showing the successive values of the declina- 
tion from 155010 1875, a chapter on atmospheric electricity, a 
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table giving the mean temperature of Paris for each day of the 
year, calculated from sixty years’ observations, a comparison of 
the mean hourly observations from March to September, between 
the thermometer in shade and Eecquerel’s electric thermometer, 
fixed at a height of sixty-five feet above the ground ; and a 
variety of tables, partly chemical and partly meteorological, 
bearing on agriculture. 

Dr. E. Perceval Wright, M.A., F.L.S., was, on the 5th 
inst., re-elected Professor of Botany and Keeper of the Herbarium 
in the University of Dublin. 

The Royal Irish Academy has lately shown a large amount of 
literary life. Its publications consist, like those of most of our 
chartered societies, of Transactions and Proceedings. Of the 
Academy Transactions during the last twelve months twelve 
parts have been published ; it is noteworthy that these parts, 
each containing a single memoir, have been published within 
a few weeks after they have been read. Among them we 
notice Mr. Jellet’s memoir on Chemical Optics, Mr. Stoney’s 
report on Riveted Joints, Dr. Macalister’s report on the Anatomy 
of Insectivorous Edentates, Mr. Baker’s report on the Seychelles 
Fern Flora, Dr. Doberck’s four memoirs on various Binary Stars, 
and on the first Comet of 1845, Dr. Hart’s memoir on the Nine- 
point Contact of Cubic Curves, Mr. Mackintosh on Echini 
Spines, and Prof. King on Jointing. The Scientific Proceedings 
during the same period have been published quarterly, and the 
four parts contain thirty-seven memoirs, not of sufficient import- 
ance for the Transactions, which are illustrated by thirty-four 
plates and many woodcuts. One long report by Rev. E. 
O’Meara on Irish Diatomacese will be of interest to all micro- 
scopists, while many of the papers by Dr. Macalister, Mr. 
Archer, Mr. Mackintosh, Mr. Burton, Dr, McNab, Dr. Leith 
Adams, are'^of very considerable importance. Speedy publica- 
tion is the very life of science, and we trust the Irish Academy 
will indulge, in this respect, in a generous rivalry with the 
cognate London societies. The separate publication of the 
memoirs is a boon to the working student, who cannot always 
afford to buy a large volume of some Coo pages for the sake of 
perhaps one small memoir. 

The Royal Commissioners on Vivisection have signed their 
report, which will forthwith be despatched to her Majesty. 

M. Berthelot, the celebrated chemist, is a candidate in the 
moderate Republican interest for the representation in the French 
Chamber of Deputies, of the district in which the Institute is 
situited. 

With this month’s number of Petermann’s MiUkeilu?igen is a 
map of the African west coast from 3® to 6° S. lat., showing the 
results obtained by the German African Expedition. A short 
paper by Dr. Giissfeldt states briefly the bases on which the map 
is constructed. Its special value lies in the fact that it is almost 
wholly constructed from materials obtained by the personal ob- 
servation of Dr. Giissfeldt. The same number contains the 
continuation of the account of the recent Paris Geographical 
Exhibition. Dr. A. Schreiber, who lived six years in Sumatra, 
contributes an important paper on the Southern Batta Lands of 
that island ; the paper is accompanied by an excellent and full 
map of that portion of the island between the equator and 2^® 
N. lat, and westward of the looth degree of E, long. The 
number contains what may be regarded as a complete geogra- 
phical necrology for 1S75. It comprises thirty-six names, and 
how wide Dr. Petennann’s interpretation of the word geography 
is may be learned from the fact that among these names are 
those of Sir Charles Lyell, Sir W. E. Logan, and Dr. von 
Willemoes-Suhm. The number concludes with the continuation 
of Dr. Conto de Mageliiaes’ account of his travels in Uniguay. 

The Geographical Magazine for February contains a brief but 
clear account of the work accomplished by Cameron. Major 
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Wood’s paper on former physical aspects of the Caspian is con- 
tinued, and Prof. Giglioli contributes translations of letters from 
Dr. Beccari, the Italian explorer of New Guinea ; a map accom- 
panies these letters. 

The December number of the Bulletin of the French Geo- 
graphical Society contains the abstract of the diary of a Rabbi 
who recently journeyed from Mogador in Morocco to the 
Djebel Tabayoudt. The Abbe Durand’s valuable paper on the 
basin of the Madeira, S. America, is concluded, andM. Fournier 
contributes some recent information on Mozambique and 
the production of the basin of the Zambesi. M. V. A. 
Malte-Brun reports on Dr. Van Raemdonck’s work on the 
terrestrial and celestial spheres of Mercator. In connection with 
the proposed erection of a Central Meteorological Observatory 
on Mont Pie, Abb^ Perrier gives some account of that mountain. 
It is in the middle of the Graian Alps, 3,593 metres above the 
sea, nine kilometres from the town of Aosta. 

Among the notices of motion in the House of Commons on 
the opening day of Parliament, were one by Sir John Lubbock 
to introduce his National Monuments’ Bill, and another by Mr. 
j Mundella of a Bill for the establishment of Free Libraries, Mu- 
j seums, and Institutions for the Teaching of Science and Art. 

j The French Association for the Advancement of Science 
opens its next Congress at Clermont-Ferrand on August 17 next. 

VOL.jV . Part IL of the Natural History Transactions of North- 
tmberland and Durham contains the Presidential Addresses for 
1874 and 1875. The most important contribution to the part is 
an interesting Memoir of the Life of the late Albany Hancock, 
by Dr. Embleton, which ought to prove acceptable to all natu- 
ralists. A beautifully- executed steel portrait accompanies the 
memoir, and appended is a list of seventy-three works, mostly 
contributions to various journals, written either wholly by 
Mr. Hancock, or in conjunction with some one else. Dr. 
Embleton also contributes a paper on the Vendace 
Willoughbii^ Yarrell, C. Maresnula, Jardine and Jenyns), and 
Mr. G, C. Atkinson a second instalment of a Catalogue of 
the more remarkable Trees of Northumberland and Durham. 

Another catastrophe has befallen the Island of Reunion. 
On Dec. 22, 1S75, a terrific cyclone, accompanied by a thunder- 
storm, deluged St. Denis, the chief town. The whole island, fifty 
miles long, by thirty miles broad, was more or less damaged ; 
but the loss of life has been smaller than when the landslip 
occurred a month previously. 

We have received a copy of the first number of The American 
Journal of Microscopy y a new monthly paper published at New 
York, which has commenced in an unpretentious manner, the 
object of the editor evidently being to increase it if he finds that 
the plan of its construction suits it to the wants of a sufficiently 
large circle of contributors. 

At the last meeting of the Eastbourne Natural History 
Society, Dr. Ogier Ward read a paper on the Plill-Forts of 
Sussex. 

The additions to the Zoological Society’s Gardens during the 
past week include a Panda {ABlurus fiilgens) from Nepal, de- 
posited ; a 1 -lobby {Hypotriorchis subbutco)^ and a Comfhon 
Kestrel [Tifmunulus alaudarius), captured in the Redi-'i^ea, 
presented by Mr. S. Baton ; a Bonnet Monkey [Macaihls radiaius) 
from India, presented by Mr. E, Darwell ; two Snowy Egrets 
(Ardea candidissima) from America, purchased; a- Red-crested 
Cardinal {Baroaria cucullata) from S. America ; two Amaduvade 
Finches {Bstrelda amadava) from Indi^, Ijf^esenied by Mr. Peter 
W. Barlow, jun. ; a Swainson’s jA>rtke%t { Trichoglossus swain- 
soni) from Australia, presenfeid by Mrs. G. F. Angas. 
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SOCIETIES AND ACADEMIES 

London 

Royal Society, Jan. 20. — Certain cases of electromotive 
force sustained by the action of electrolytes on electrolytes, by J. 
Hopkinsori. Communicated by Sir W. Thomson. 

On reversed photographs of the solar spectrum beyond the 
red, obtained on a collodion plate, in a letter to Prof. Stokes, 
by Capt. J. Waterhouse, Assistant Surveyor^ General of India. 
Communicated by Prof. Stokes. 

Jan. 27. — Contributions to the minute anatomy of the thyroid 
gland of the dog, by E. Cresswell Barer, M.D., Lond. Com- 
municated by Dr. Klein, F.R.S. 

Results of the monthly observations of magnetic dip, horizontal 
force, and declination made at the Kew Observatory, from April 
1869 to March 1875 inclusive, by the Kew Committee. 

Researches on the minute anatomy of the alimentary canal, by 
Herbert Watney, M. A., Demonstrator of Microscopical Anatomy 
at St. George’s Hospital, Communicated by Dr. Klein, 
r.R.S., Assistant Professor in the Brown Institution. 

Linnean Society, Jan. 20. — Prof. G. J. Allman, F.R.S,, 
president, in the chair. — ^Prof. Oliver communicated a short 
paper, by Prof. H. G. Reichenbach, being the twenty-ninth 
contribution to the botany of the Challenger ^ viz., On some 
Orchidacese collected by Mr. Moseley of the Challenger expedi- 
tion, in the Admiralty Islands, Ternate, and Cape York — one 
of which forms the type of a new section of the genus Dendro- 
Uum , — The Fungi of Brazil, by the Rev. M. J. Berkeley and Dr. 
M. C. Cooke. The authors include the collection made by Mr. 

J, H. Trail in 1874, and state that all the Brazilian fungi yet 
known amount to but 437 species. Among these there are of 
Hymenomycetes, 356; Gasteromycetes, 13; Hyphomycetes, 7; 
Coniomycetes, 5 ; Ascomycetes, 55 ; incomplete, I — total, 437. 
About 300 of these are confined to Brazil, the remainder found 
in other parts of the world. The great Brazilian region, there- 
fore, with but 437 representatives, contrasts with 886 enumerated 
for Cuba, and 1,190 for Ceylon. This paucity of species in the 
first-mentioned area, the Authors suggest, may be due to incom- 
pleteness of collection, or presumably as yet deficient knowledge ' 
of microscopical forms. — On a new species of oak from the 
Sikkim Himalaya, by Dr. George King, F.L.S., Supt, Roy. 
Bot. Gard., Calcutta. This, the Quercus Andersoni, or 
‘*Katoos”of the Nepaulese, is one of the finest forest trees, 
and largely used by the European residents of Darjeeling. It 
occurs at higher altitudes than G- ^picata^ and in other respects 
differs. — On Steere’s sponge, a new genus of the Hexactinellid 
order of the Spongidce, by Dr. James Murie. Obtained in deep 
water between the islands of Negros and Zebu, the present adds 
one more rarity to the already remarkable sponge fauna of the 1 
Philippines. The siliceous skeleton of Dendrospongia steereii j 
bears resemblance to a branching coral or shrub, and is nearly 
three feet high. A peculiar rosette-like series of tufts form a 
continuous whorl, winding spirally up the branches. Micro- 
scopical examination shows the spicules to belong to the sex- 
radiate type : the character of these, with the presence of a veil 
and other structural points, indicate its being an intermediate 
type between such forms as Dactylocalyx, AphrocalUstes^ Hoi- 
tenia, and Meyerina, The homology of the so-called root, body, 
and beard spicules of several of the siliceous sponges being noted, 
those of Dendrospongia are compared ; the spiral tufts of the 
latter agreeing in many respects with the spicular fringes of 
Euplectella, &c. 

Chemical Society, Feb. 3.— Prof. Abel, F.R.S., president, 
in the chair. — ^Mr. "W. Aclcroyd read a paper on metachromism, 
or colour change. Metachromism, from the Greek fierd, change, 
and colour, is the term applied to the phenomenon inves- 

tigated, viz., the change in colour observed in bodies when 
heated at comparatively low temperatures. For convenience 
sake colour-changing bodies were called metachromes. No 
mention is made of me subject in text-books, and only here and 
there in scattered memoirs. The views of Stahl, Delaval, 
Brewster, Schcenbein, Gladstone, and Houston and Thomson 
were spoken of and discussed. Colour change takes place in the 
order of the specU-wn colours : when a fnetackrome is expanding, 
in the Tjiokttored order; when contracting, red to violet order. 
Such colour change it was pointed out might he taken as an 
indication of expansion or contraction, the anomalously behaving 
tftJdy Agl My bearing out the author’s conclusions. Meta- 
chromes w«?e divided into two classes : (i) the zinc oxide class ; 
and (2) the borate of copper class. From a study of the two 


classes the following metachromatic scale was arrived at : white, 
colourless, violet, indigo, blue, green, yellow, orange, red, brown, 
black — metallic appearance. The colours of the more refrangible 
end may be replaced by a metallic appearance. Mctacluomisin 
has an important bearing on allotropy. A body expanding 
through the influence of heat being really a continuous series of 
allotropes. In support of this the relation of colour and density 
was discussed. It was shown that metachromism is due to the 
storage of potential energy, the author holding that molecular 
vibrations or kinetic energy have nothing to do with this pheno- 
menon of selective absorption. Contracting metachremes chang- 
ing from less to more refrangible colours, where would this 
change cease providing a long enough temperature could be 
had ? Presumably at the absolute zero of temperature, and at 
this point all metacliromes would be white or metallic-looking, 
judging from their behaviour at attainable temperature^. Fol- 
lowing expanding metachromes from this absolute zero of colour, 
the change in each would vary with the coefficient of expansion, 
giving us at the normal temperature all that diversity of hue 
which characterises the inorganic world. Including certain cases 
of decomposition (given in table) colour change may denote ( i ) 
If to more refrangible, a contraction or jS decomposition ; (2) If 
to less refrangible, a expansion or )3 combination. The obser- 
vations relate to anhydrous and for the most part binary com- 
pounds. — Mr. W. H. Perkin, F.R.S,, made a communication 
on the formation of anthra-purpurin, which it appears is the 
product of the action of caustic alkali on anthraquiiione-disul- 
phoric acid. The supposition that alizarin is formed under 
these circumstances being incorrect. — There were also papprs on 
mattose, by Mr. C. O. Sullivan ; on a simple form of gas regu- 
lator, by Mr. J. Fletcher j and on high melting points, with special 
reference to those of metallic salts, by Mr. T. Carnelley, B.Sc, 

Zoological Society, Feb. i. — Mr. G. R. Waterhouse, vice- 
president, in the chair. — The Secretary read some extracts from 
a report of a recent visit made by H.M.S. Fckel to the Gala- 
pagos Islands, communicated by the First Lord of the Admiralty, 
and refen ing to the tortoises met with in the different islands of 
the group. — Mr. Sclater exhibited and made remaiks on an 
antler of a Rusa Deer, living in the Gardens of the Acclima- 
tisation Society of Melbpurne, wKicli had been sent to him foi 
identification. — Mr, Frederick Selous, jun., cxhibiU'd and made 
remarks on a series of horns of African Rhinocerose.s proem ed 
by himself in South-eastern Africa.— Prof. T, II. Huxley, 
F.R.S., read a paper on the position of the anteiior nasal aper- 
ture in Lepidosiren, which he showed to be stiictly homologous 
with the position of these organs in other vertcbraLcs. — Mr. A. 
H. Gai rod read a paper on the anatomy of CJutitna d.rbianu, 
and on the systematic position of the Scieamcis {Palamideidu), 
in which he controveited Piof. Paikei’s collocation of this Jonn 
with the Anseres, and showed that it should occupy an indepen- 
dent position with relations to the Struthioiies, Galhua;, and 
Rallidoe. — A communication was read fiom Mr. F. Jefftey Bell, 
containing notes on the myology of the limbs of Moschus 
chiferus , — A communication was read from Dr. T. Spencer 
Cobbold on Entozoa, forming the third of a series of papers 011 
this subject brought by him before the Society. — Mr, Ilerbeil 
Druce read a list of butterflies collected in Peru, with descrip- 
tions of new’ species. To these were added some notes on some 
of the species, by Mr. Edward Bartlett. — Mr. A. G. Butler ri'ad 
some notes on a small collection of butterflies received from the 
New Hebrides. — A paper by Mr. P. L. Sclater and Mr. O. 
Salvin was read, in which they gave descriptions of some new 
birds obtained by Mr. C. Buckley, in Bolivia. 

Physical Society, Jan. 29. — The president, Prof. Gladstone, 
F.R.S., in the chair. — The following candidates were eketed 
members of the Society: — Sir John Conroy,^ Bart., and II. S. 
Burls. — The Secretary then read a communication from M r. J. A. 
Fleming on the polarisation of electrodes in water free from air. 
The experiments described were undertaken in ordci to meet 
objections which had been raised by Prof. Rowland to apievious 
paper by the author, in which he endeavoured to show tliat 
when an electrolyte flows in a veiy strong magnetic field the 
electromotive force generated by its motion effects the electio- 
lysis of the liquid, a fact which he holds to be proved by the 
subsequent polarisation of the electrodes. Prof. Rowland con- 
sidered that the effect observed was due to the presence of 
dissolved air, and conversely, that in air-free water, at any rate 
with the same electromotive force, similar effects would not be 
observed. These’doubts raise the two'questions (i ) in air-freewater 
can platinum electrodes be polarised by a very small electromotive 
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force to the same degree and with the same facility as in aerated 
water, and (2) is this very feeble polarisation really a decomposition 
of the electrolyte ? To test the fir'^t point experiments were made 
with a voltameter containing dilute sulphuric acid wdiich had 
been previously boiled, the voltameter being connected with a 
Sprengel pump. The platinum plates were acted on by a very 
small external electromotive force for one minute, and the effect of 
the polarisation current due to this action noticed on an extremely 
delicate galvanometer, the effect of the direct current employed 
being also noted. After a series of observations had been made, 
using different amounts of electromotive force, the dilute acid was 
removed, and, after being thoroughly aerated, replaced in the vol- 
tameter. On repeating the experiments with this one change in 
the conditions, the results obtained were almost identical, from 
which fact the author concludes that the first question may be 
answered in the affirmative. With regard to the second, Mr. 
Fleming believes that the assertion that polarisation is decompo- 
sition of the electrolyte has never been called in question, and in 
proof of it, describes an experiment showing that when acidu- 1 
lated water flows rapidly past slightly polarised plates, the cur- I 
rent which they give is very much diminished, while by causing 
the water to flow slowly but slight change is produced. This 
seems to indicate that there is something on the plates which can 
be 'imped off mechanically, and it can only be a product of elec- 
trolysis. — Prof. Foster, while admitting the accuracy of Mr. 
Fleming’s experiments, doubted whether he was justified in 
definitely ascribing polarisation to chemical action. Pie thinks 
that, even though the effect be proved not to be due to dissolved 
air, we must look for some cause other than chemical action. 
For it has long been acknowledged that the decomposition of 
water requires an electromotive force considerably in excess of 
that employed in these experiments. — Prof. Gladstone then 
made a brief communication on the photography of fluorescent 
substances. He exhibited several photographs taken of white 
paper on which devices had been previously drawn, with solu- 
tions of sulphate of quinine, cesculine, &c. , and one was taken 
in the room. He remarked that the leaves of trees come out 
dark in a negative, as they contain the fluorescent substance 
chlorophyll, and suggested that the irregularities of colour 
observed in photographs of oil paintings are probably due to the 
intermixture of fluorescent substances in the paints used. — Mr. 
Meldola referred to Prof. VogePs experiments on the effect pro- 
duced on the resulting photograph by the addition of a fluor- 
escent substance to the collodion, thereby increasing the sensi- 
tiveness of the plate lo particular rays. — Mr. S. V. Thompson, 
B,A., B.Sc., then gave a summary of the recent experiments 
made in America by Mr, T. E. Edison, Dr, Beard, Prof. 
Houston, and others upon the new phase of electric manifesta- 
tion, the so-called etheric force. This force is characterised by a 
faint spark, the only evidence, in fact, yet known of its exist- 
ence. It may be obtained from the iron core of any electro- 
magnet, or from a metallic bar slipped into the coil in place of 
the core, but only when the batteiy circuit is being interrupted, 
as may be done by introducing into the circuit an automatic con- 
tact breaker. The sparks so produced are apparently without 
polarity, devoid of chemical or physiological effect, affect neither 
electroscopes nor galvanometers, and are stated to be retroactive, 
being exhibited when one end of a wire through which they are 
passing is brought round to touch the wire. A detailed descrip- 
tion was then given of experiments on this force conducted in 
the Physical Laboratory at South Kensington, some of which 
were confirmatory of the published researches of the discoverers, 
while others were at variance with them. Great pains had 
been taken to avoid leakage and to distinguish the effects 
from those of ordinary induced currents. The batteries and 
coils employed were insulated from the earth as well as from the 
other portions of the apparatus. A bar of zinc placed above 
the poles of a powerful electro -magnet, or within its coils, was 
found to give better results than one of cadmium, which is 
recommended by the discoverers. The sparks, which resembled 
those of dynamic electricity, were of inappreciable length and 
far too faint to ignite gun-cotton or illuminate a delicate Geiss- 
ler’s tube. It was also found that when a bar of zinc was 
placed within the coil of an electro -magnet in the place of its 
core and jouaed by a wire to the gas fittings of the building, 
faint but distinct sparks could be drawn from any portion of this 
wire by a second wire proceeding from another part of the gas 
pipes. Another peculiar effect was observed when the wire 
attached to one end of the zinc bar, and armed at its extre- 
mity with a thin iron wire, was nibbed lightly against the other 
end of the zme bar—sparks being thus obtained, apparently 


passing from one pole of the zinc bar, through the wire, to the 
other. — Dr. Stone believed he had detected a distinct galvanic 
taste on applying to the tongue the wire through which the “force ” 
was passing. — Prof. Foster suggested the use of an electro- 
dynamometer to ascertain the electromorive force of the current 
exhibiting these sparks, as its indications would be independent 
of direction of cuirent. 

Royal Microscopical Society, Feb. 2. — Anniversary Meet- 
ing.— H. C. Sorby, president, in the chair.— The Report of the 
Council and the Treasurer’s Annual Statement of Accounts were 
submitted to the Fellows, and showed that the Society was, at 
the present time, in a satisfactory and prosperous condition. 
Votes of thanks to the President and Council for their services 
during the past year were proposed by Mr. J. Glaisher a,nd car- 
ried unanimously. The President then delivered the address, 
the subject of which was the probable limit of the powers of the 
microscope wiih reference to the ultimate size of the molecules 
of matter, and the general bearing of the conclusions arrived at 
upon the various germ theories. The following gentlemen were 
elected as Officers and Council for the ensuing year : — President, 
Henry Clifton Sorby, F.R.S. Vice-presidents : Charles Brooke, 
F.R.S., William B. Carpenter, F.R.S., Rev. W. H. Dallinger, 
Hugh Powell. Treasurer, John Ware Stephenson, F.R.A.S. 
Secretaries: Plenry J. Slack, F.G.S., Charles Stewart, F.L.S. 
Council ; Robert Braithwaite, F.L.S., Frank Crisp, LL.B., 
John E. Ingpen, Emanuel Wilkins Jones, F.R.A.S., William 
T. Loy, Henry Lawson, M.D., John Millar, F.L.S., John 
Rigden Mummery, F.L.S., John Matthews, M.D., Frederic H. 
Ward, M.R.C.S., Francis H. Wenham, C.E., Charles F. White. 
Assistant Secretary, Walter W. Reeves. 

Institution of Civil Engineers, Feb. i. — Mr. Geo. 
Rob. Stephenson, president, in the chair. — The paper read was 
on the “ Holyhead New Harbour/^ by Mr. Harrison Hayter, 
M. Inst, C.E. 

Victoria (Philosophical) Institute, Feb. 7, Mr. C. Brooke, 
F.R.S., in the chair. — After the election of new members it was 
stated that during the past year thirty-three town, sixty-four 
country, and eighteen foreign and colonial members had joined. 
A paper on “ Heathen Cosmogonies compared with the Hebrew ” 
was read by the Rev. B. W. Savilc. 

PHILADKLrHXA 

Academy of Natural Sciences. — During 1875 a large 
number of interesting papers and communications were read. — 
Prof. Cope, in describing some vertebrate fossils from the Sas- 
katchewan district, said that they gave indications of the future 
discovery of a complete transition from Cretaceous to Eocene 
life. The collection was chiefly remarkable for the great number 
and variety of Dinosaurian remains. In another paper Prof. 
Cope attempted to trace the evolution of the sectorial tooth of 
Carnivora from the simple quadri-tuberculate molar. He regards 
the process as having consisted first in an addition of an anterior 
cusp, and subsequently in the loss of internal and posterior cusps, 
There had been a progressive extinction of genera with numeroui 
sectorial teeth, with an increasing specialisation of the sectorial 
tooth in the surviving genera. Parallel with this change wai 
another, in the character ofthetibio-astragalar articulation, which 
he believed to indicate that the American Eocene Carnivora were 
plantigrade. In describing a new Mastodon from Santa F<f, 
Prof Cope divided the North American Mastodons into two 
groups, the first having teeth with continuous cross-crests divided 
by a fissure only, the other having transverse series of two or 
more deeply-separated tubercles. Comparatively recently Prof. 
Cope announced the discovery of vertebrje and other remains 
from Illinois, which appear to give the first definite indication 
of the existence of Rhynchocephalous lizards in the western 
hemisphere. — Prof. Leidy’s contributions have referred chiefly 
to Rhizopods and Vermes, and to Vertebrate Palasontology. He 
described a remarkable Rhizopod, which he compared to 
reticular pseudopods of a Gromia separated from the body, * 
one time it appeared as an extremely thin disc with a 
of minutely ramified and anastomosing pseudopods proceeding 
from its edge. At other times it divided up into branches From 
a trunk like a tree. Again it would assume the fbrm of a cord, 
and the jeUy accumulating at some portion of it WbtfH run along 
it like a drop of water on a piece of twine. A circula- 

tion was observable as in Gromia.— Gentry presented 
an important paper on the phylo^cuy of Lepidoptera, sug- 
gested by an anomalous development of c^ainlarvoe oH Ac 7 'onycta 
obliniia, without the slightest attempt at cocoon-making. 
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Other instances among insects were adduced to show the im- 
portant influence of the surroundings of a species in producing 
functional changes in its economy, and it was sought to be esta- 
blished that defective nutrition has been a principal cause of 
cocoons being dispensed with by certain Bombycidse. From these 
preliminary considerations the author proceeds to consider the 
evolution of the various families of Lepidoptera. He believes 
that the butterflies have as a whole been developed from the 
Bombycidse, “though that development has probably been accom- 
plished through several roads. He claims the support of palaeon- 
tological evidence for his views. The earliest moths yet recorded 
are the Tineids, the lowest family of Lepidoptera ; these may be 
regarded as constituting a persistent type like that of Terebra- 
tulas. The Sphinges are supposed to have descended from a 
Phryganea with Bombycid characters, and many ingenious pg- 
gestions and considerations are advanced in support of this view. 
A hypothetical genealogical tree is given at the close of the 
paper. — A monographic account of Nisiis {^Accipiter) cooperi and 
N. gimdlachi^ by Mr. R. Ridgway, gives the results of careful 
examination of many specimens. With regard to the former it 
is found impossible to establish the existence of two geographical 
races. The distinctness of the latter species is strongly main- 
tained. Mr. Ridgway’s account of the Buteonine sub-genus, 1 
Craxlrex, which is peculiar to America, gives a synopsis of the 
species. The very variable Buteo swainsoni is particularly fully 
described, — A very interesting paper is contributed by Dr. 
Elliott Coues, devoted to a vindication of William Bartram as a 
scientific ornithologist Dr. Coues seeks to prove that, according 
to the admitted rules of nomenclature and the rules of the British 
Association, Bartram has not received his due. He maintains that 
Bartram’s Catalogue of United States Birds is not a mere value- 
less list, but all the more valuable in consequence of the terseness 
and simplicity of his descriptions, many of which are unmistak- 
able, — One of the most important papers of the year is by 
Dr. Lautenbach, on tlie physiological action of hemlock and its 
alkaloid. His conclusions, from careful experiments, are as 
follows : — r. Conia, instead of being poisonous to plants, really 
acts as a preservative ; the alcoholic extract of hemlock, however, 
acts poisonously on. plants, 2. When locally applied, conia pro- 
duces a progressive loss of functional power in every highly 
organised tissue with which it comes into contact. 3. In inducing 
complete repose of the muscular system, conia powerfully pre- 
disposes to sleep, but it is not a hypnotic in the sense that opium 
is. 4. The convulsions produced by a poisonous dose of hemlock 
are cerebral, and not spinal, as has heretofore been imagined. 

5. Conia produces a double effect on the motor-nervous system, 
a paralysing effect on the periphery of the efferent or motor 
nerves, and a depression of the motor tracts of the spinal cord. 

6. The increase in the number of heart-beats which occurs early 
in 'conia poisoning is due to paresis of the pneumogastrics. 7. 
The primary acceleration in the respiratory movements is also 
due to pneumogastric paresis. 8. The salivary secretion is the 
only secretion markedly increased by a poisonous dose of conia. 

9. The voluntary muscles escape unscathed in couia-poisoning. 

10. Contraction of the pupil only occurs when the drug is directly 
applied to the eyeball. 1 1. Conia causes a decided increase in 
temperature. 12. Conia is absorbed and is eliminated unchanged 
by the kidneys. 

Paris 

Academy of Sciences, Jan. 31. — Vice-Admiral Paris in the 
chair. — The following papers were read : — Thermal researches on 
the formation of alcohols and on etherification, by M. Berthelot. — 
Account of experiments made to determine the work expended 
by Gramme’s magneto-electric machines, used for producing light 
in the works of MM. Sautter and Lemonnier, by M. Tresca. A 
direct- illumination photometer was used for comparing an electric 
lamj? with a Carcel lamp, and when equality was had in the two 
contiguous zones, a d3mamometer trace was taken, and the 
number of turns ascertained. The author gives data of machines, 
the light from which was equal to 1,830 and 300 Carcel burners 
respectively. The cost of fuel for the former was only 
about a hundredth of that of the oil and a fiftieth that of 
the coal gas. — M, Du Moncel presented the fourth volume 
of his “Expose des Applications de T Electric! te ” (3rd edi- 
tion), rdating to electric clockwork, electric registers, and 
applications of electricity to safety appliances in railway 
, service, — Researches on magnetic rotatory polarisation (2nd 
part), by M. Becquerel. The rotation in diamagnetic bodies 
increases with the index of refraction. In solutions of a dia- 
magnetic salt of varying concentration, the ratio of the rotation 


to the weight of the anhydrous salt is a number nearly constant. 
With salts of iron the magnetic rotation increases much more 
quickly than the number of active molecules. — Calorific vibra- 
tions of a homogeneous solid of uniform temperature, by M. 
Lucas. — On the formation of hail (second note), by M. Plante. 
The electrodes of the secondary couples are introduced into salt 
water, the positive being covered with moistened blotting-paper. 
A multitude of ovoid globules are scattered out and up from this 
latter in all directions. M. Plante thinks the electricity in clouds 
may sometimes act thus, and the globules, rising to a region of 
lower temperature, become hailstones. Electricity may produce 
hail through mechanical, calorific, or magneto-dynamic effects. — 
Letter to the President of the Commission on Phylloxera, by M. 
Mouillefert. — On the boring operations in the tunnel of Saint 
Golhard, by M. Colladon. Notwithstanding much greater hard- 
ness of rock, &c., than in the boring of Frejus. M. Favre 
has, in the third year, realised an^ advance of 48^ per cent, 
above the maximum obtained in Frejus during the thirteen years. 
— Discovery of the planet (159), by M. Paul Henry. — Note on 
left curves of the fourth order, by M. Serret. — On the principle 
of correspondence, and the means it affords of removing some 
difficulties in analytical solutions, by M. Saltel. — On topographic 
maps, by M. Hermite. — On the congelation of mercury by use 
of a mixture of snow and hydrochloric acid, by M. Witz. A 
mixture, in equal parts, of snow and hydrochloric acid having a 
temperature of — 1°, will give a temperature of — 37°'5 C. — On 
electrolytic aniline black, by M. Goppelsroeder. — On the fer- 
ment of urea, by M. Musculus. It has none of the properties of 
organic ferments, but is rather like soluble ferments, as diastase, 
saliva, and pancreatic juice. — On the elements of inverted sugar, 
and their presence in commercial sugar, by M. Maumen( 5 . — On 
digestion in insects ; remarks apropos of a recent work of 
M. Jousset, by M. Plateau. M. Plateau claims priority of 
observation. — Note on the method to be employed for testing 
the conductivity of lightning conductors, by M. Michel. — Obser- 
vations relative to the undulations and fractures of the Cretaceous 
system, dpropos of the project of making a tunnel under the 
Channel, by M. Robert.— On spontaneous periodic movements 
in the stems of Saxifraga sa^ynentosa, zimbrosa^ Geum^ Acanthi- 
folia, and in Parnassia palustris ; relations of this phenomenon 
with the disposition^of tlie foliar cycle, by M. Heckel. 
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THE LISBON MAGNETIC OBSERVATIONS 

Annaes do Observat 07 ’io do Infanto D. L 7 iiz. Magrietisino 

Terrestre, Lisbon Imprensa Nacional. (1S70, 1874.) 

'^pHAT in 1858 Portugal entered into the Magnetic 
Union of Nations, founded by Gauss and by Hum- 
boldt in 1832,” was due to the enlightened solicitude of 
the King Luiz 1. for the progress of science. The 
observatory founded by him at Lisbon, and placed under 
the care of the late Mr. de Silviera, has during the last 
years been directed by Mr. de Brito Capello, who had 
previously the oversight of the magnetic department, and 
to whom v/e believe the results in the two parts of 
Annals before us are chiefly due. 

The value of the Lisbon observations and of these 
results is so much the greater that the neighbouring 
country, Spain, has done nothing for terrestrial magnetism, 
and even France, which stands so high in science, has 
given us no such series of observations since Arago 
originated them by the devotion of years to the move- 
ment of the magnetic needle. 

The first part of the Annals before’ us (1870) treats of 
the results for the magnetic declination derived from direct 
observations made at 8 a.m. and 2 p.m. (1858-1868), and for 
the diurnal variations (1S64-1868) from a photographic 
registering apparatus similar to that at Kew. The secular 
variation is first investigated. This mysterious movement, 
which we can attribute to no known cause, as it has no 
known period, is shown at Lisbon by a mean approach of 
the north end of the needle to the north at the rate of 5'’9 
a year during ten years, but varying from a minimum of 
4'*8 in 1 85 8-9, to 8^*2 in 1S66-7. An annual law has also 
been found consisting of an oscillation of i'’5, the needle 
being nearest the north in June, and farthest from it in 
December and January. 

The diurnal variation at Lisbon resembles to a con- 
siderable extent that obtained at more northern stations 
in Europe. The periodic variation of the mean range of 
this oscillation, first discovered by Dr. Lamont, which 
occupies from ten to twelve years, has also been found at 
Lisbon. This investigation has its importance increased 
by the fact that the greatest and least mean oscillations 
happen at the same times as the maximum and minimum 
frequency of solar spots. The coincidence first indicated 
by Sir E. Sabine, with reference to magnetic disturbances, 
was remarked independently by Dr. Rudolph Wolf, of 
Zurich, who has made it the subject of an extensive and 
valuable series of investigations. Dr. Lamont, com- 
mencing with Cassini’s observations, has found the mean 
duration of the magnetic period to be 10*43 years, while 
Dr. Wolf obtains ii'ii years from a longer, though per- 
haps less certain, series of solar spot observations. Since 
there can be no doubt that the yearly variation of sun- 
spots and of the amplitude of the diurnal oscillation of 
the magnetic needle follow the same law and depend on 
the same cause, every new determination of the epochs of 
maxima and minima is of value, fixing points which will 
determine the mean duration and variable length of the 
period, and thus probably lead us to a knowledge of the 
VoL. xni.— No. 329 


common cause. The Lisbon observations give 1859*9 
and 1867*0 as epochs of maximum and minimum, agree- 
ing very nearly with those derived from the Munich and 
Trevandrum observations. In the determination of the 
mean duration, everything depends on where we com- 
mence. If we begin with Arago’s magnetic observations, 
the mean duration is about 10*7 years ; if v/e take the 
most accurate results for the sunspot area from Messrs. 
De la Rue, Stewart, and Loewy,we find 11*2 years, nearly 
that deduced by Dr. Wolf. Evidently a much longer 
series of accurate observations is required to determine 
the length of a period which has varied between 8 and 
12*3 years within the last half century ,* though we believe 
Dr. Lamont’s result to be nearly true. 

As the Observatory establishment was not sufficient 
for the long calculations required for* the investigations 
connected with the lunar diurnal variation, the latter was 
sought approximately from the effects of the lunar action 
in diminishing or increasing the solar diurnal oscillation 
at different days of the moon’s age. It was thus found 
that the diurnal oscillation from 8 a.m. to 2 p.m. was 
greatest when the moon was three and eighteen days old, 
while it was least when she was ten and twenty-four days 
old. This indicates a semi-diurnal oscillation due to the 
moon’s action, with an amplitude of i’ nearly, having the 
maximum westerly positions when the moon is near the 
upper and lower meridians. 

It is remarked by Mr. Capello, with reference to dis- 
turbances, that in many cases the observations taken as 
disturbed (those differing from the normal position by 
2'*26 or more) were, properly speaking, not disturbed 
observations, but belonged to very regular curves, in 
which the morning minimum was more marked or the 
afternoon maximum was less so than usual. Whereas 
disturbances are shown by serrated curves. This remark 
is quite exact, and the fact becomes even more marked in 
lower latitudes. The investigation for the lunar variation 
Just noticed will show one cause for this variation of the 
amplitude of the diurnal oscillation which is greater the 
greater the lunar action. 

The second part of the Annals before us (1874) contains 
the discussions for the other magnetic elements. Mr. 
Capello finds, from nine years’ observations, that the 
horizontal force of the earth’s magnetism was greatest in 
July, least in September, with a secondary maximum in 
November, and minimum in February. This result de- 
pends on few observations, but approaches considerably 
to that obtained first at Makerstoun. The very marked 
minimum found for the month of September induced Mr. 
Capello to examine whether this might not be due to the 
action of disturbances, which in general dimmish the 
earth’s magnetic force ; it results from this discussion 
that though the disturbances have a considerable effect, 
in increasing the amplitude of the annual oscillation, yet,/ 
the maximum in December is best marked in 
least disturbance. This result he confirms 
nation of the Kew observations, and it agrees with that 
deduced from each of a series of years’ observations of 
the bi filar at Makerstoun. Mr. Capello finds that 
the Munich observations show the ifibit ma^ed minimum 
in September and October,'in yeafs56f'^east disturbance. 
It is an important fact, conffiniied by the results from 
many observatories> ' that horizontal force of the 

R 



302 


NATURE 


If , 1876 


earth’s magnetism is a maximum near the solstices, and 
a minimum near the equinoxes. 

The diurnal variations of horizontal force, deduced 
from the photogi'aphic registration of the bifilar magneto- 
meter, follow laws similar to those at Munich, and not 
differing greatly from those at Makerstoun, 17° further 
north ; the minimum, however, shifting from near 9 A,M. 
in summer to about 2 p.m. in winter. 

The balance magnetometer seems to be the least certain 
of the variation instruments at Lisbon. The temperature 
coefficient (obtained by heating the air with gas jets) has 
been found with an opposite sign to that due to varia- 
tions of the needle’s magnetism, a result which is always 
unsatisfactory even when the variations of temperature 
are small as they are at Lisbon. The diurnal variation 
of the vertical magnetic force differs considerably from 
that obtained at more northern observatories, the mini- 
mum occurring in each month of the year near noon, and 
the maximum near 5 p.m. 

Mr. Capello has evidently bestowed much pains on the 
determination of his instrumental constants, and this pub- 
lication of results contains a valuable contribution to our 
knowledge of the magnetic laws for an important station, 
near the most southerly and westerly point in Europe. 
Lisbon, like nearly every other magnetic observatory, has 
been obliged to be satisfied with single instruments of 
each kind. When so many observatories were founded 
between thirty and forty years ago, there was perhaps an 
over confidence in the excellence of the instruments em- 
ployed, and in the certitude of being able to correct 
the observations to be obtained from them for every 
possible error. There was also the economical considera- 
tion connected with the expense of a double series of 
instruments, as well as the additional labour incurred in 
observing two instruments for the same purpose. The 
consequence has been, to take a single illustration, that 
no two observatories have given exactly the same law for 
the annual variation of the mean position of the magnetic 
needle. One observatory has contradicted another, the 
results from a good instrument have been balanced by 
those from a bad one, and in other cases it has not been 
possible to determine whether the differences found at two 
stations were reaUy due to difference of locality only, or to 
instrumental causes. 

When we remember the vast labour (to omit every 
other consideration) expended in obtaining the laws of 
magnetic variations, it cannot be too much regretted that 
every observatory was not furnished with a double series 
of instruments, which would have shown by their agree- 
ment or disagreement the accuracy or error of the results 
obtained from them. In the case of disagreement the 
director of the observatory would have been warned that 
some error existed whose cause should be sought out. 
No preliminary trials can ensure that an instrument will 
remain with exactly the same errors. If we could sup- 
pose that the captain of a ship would set sail on a lengthy 
and costly voyage with a single chronometer, without any 
means of verifying the accuracy of its going except the 
meeting with another ship in a like predicament, and 
should then find that, according to their chronometers, 
ijLey were on opposite sides of the globe, we should have 
a paarallel to a not uncommon case in the work of many 
magn^c observatories. 


It is to be hoped for the future that such differences 
will not be allowed to exist, that each observatory will 
have the means of proving that, for its locality at least, 
the laws obtained are true, and that in publishing the 
observations, the differences of the indications of two 
instruments of each kind will be given with the most com- 
plete exposure of their errors and corrections. 

John Allan Broun 

MARSDEN^S ^^NUMISMATA ORIENTALIA^’ 
Jkfarsden^s InUrnational Nufnisynata Orientalia. Part II. 
Coins of the Ursuki Turkomans, By Stanley Lane 
Poole, Corpus Christi College, Oxford, (London : 
Triibner and Co., 1876.) 

T his is the second part of the series of separate 
publications on the Early Coins of the East, of 
which the first part on Ancient Indian Weights was 
reviewed in Nature, vol. xii. p. 24. The whole work is 
intended to be a new edition of Marsden’s Numismata 
Orientalia,” but in consequence of the new form of the 
work and its enlarged character, the editor has changed 
its title into that of the “ International Numismata 
Orientalia.” 

Part II. has been undertaken by Mr. Stanley Lane j 
Poole, and treats of the Coins of the Ursuki dynasty, j 
Ursuk was one of the petty chiefs of Syria during the \ 
wars of the Crusades, in which he distinguished himself, i 
and was made Governor of Jerusalem, A.D. 1086. His • 
descendants, the Ursuki princes, were amongst the most 
powerful chiefs in Syria and Mesopotamia, until the 
dynasty was brought to a close by the Tartar invaders, 
A.D. 1242. An historical sketch of the Ursuki family is 
given by Mr. Poole as an introduction to the account of 
their coins. 

The series of Ursuki coins described in the work, the^ 
greater part of which are nowj in the British Museum, ' 
are mostly copper coins, a few only being of silver. 
Several plates with clear lithographic and photographic ^ 
representations of the coins form part of the work. The 
coins all bear Arabic inscriptions, some of considerable 
length, and they appear to be of much historical value. 
In the description of the several coins in the text of the 
work the old Arabic inscriptions on each coin are given 
in the more modern Arabic character, according to the 
system of transliteration adopted in the book. These 
inscriptions are, however, intelligible only to Arabic! 
scholars, as no English translation is given, which would 
have added considerably to the interest of the work for ^ 
general readers. 

At the commencement of the Ursuki dynasty the Ma- 
hometan moneys were of three classes— gold, silver, and , 
copper, the respective units being the dimr, dirhem 
and fels. But the Ursuki coins, both copper and silver^ \ 
appear to be dirhems^ this word appearing in the inscrip- \ 
tion of many of the coins, and showing that they were ^ 
intended to pass as dirhems. Some of the copper coins 
have a thin coating of silver, and one has been gilded. 

The Ursuki princes were amongst the few Mahometan 
dynasties that introduced images on their coins. But I 
they rarely, if ever, engraved their own heads or those off 
their suzerains on their coins, choosing instead the types j 
of the gold coins either of the Byzantine Emperors or oP 
the Greek Kings of Syria. 
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The few silver coins of the series weigh about 44 grains, 
or 2-9 grammes each. The copper coins vary in weight 
from 43 to 163 grains, or 2*8 to 17*0 grammes. 

The Arab systems of money and of weight are treated 
at great length in Queipo^s Syst^mes M^triques et 
, Mon^taires des Anciens Peuples.^’ The earlier gold unit 
was the and the later gold unit the 7 nichtal. The 

dmar was the monetary unit, from the Roman denarius. 
The mic/iiai, which signifies weight, was the unit of 
monetary weight- Queipo gives a list of 263 gold dinars 
" of the ancient Eastern caliphs which are now in various 
numismatic cabinets, with their weights. No coins were 
^struck by Mahomet and his successors, who used the 
c existing coinage of the countries, until the 78th year of 
the Hegira, when both gold and silver coins were struck 
by Abdelmelik, Caliph of Bagdad. The mean or normal 
‘ weight of the gold dinar was 66 grains, or 4*25 grammes. 
This was the weight of the Attic drachma, from which it 
Vas evidently derived. There were also gold coins of 

h h iy A 

The relation of the weight of the Arab silver dirhem to 
I the gold dinar was as 7 to 10, or nearly as 2 to 3. Queipo 
gives a list of 592 Arab silver dirhem coins of Arabian 
caliphs from A.D. 699 to 1195, with the weight of each 
' coin. This varied from about 2*5 grammes in the earlier 
'part of this period up to a maximum weight of 3*1 j 
^grammes in later times, the mean weight of the dirhem 
, being 2*84 grammes, or 44 grains. He mentions also 
silver coins of j, and ^ dirhem. The half dirhe 7 n was 
thus nearly equivalent to our Saxon penny, the y-J^yth of 
a pound of silver, and weighing 22-J troy grains. 

, Queipo makes but little mention of the Arab ancient 
copper, moneys, except to throw a doubt on the existence 
of the fels as a copper coin, and to assume that it was 
only money of account, and also that the number of 
fels in a dirhem expressed merely the number of units 
I corresponding with the value of copper in relation to 
'I silver. He shows that in the first centuries of the Hegira, 
5the value of silver to gold was as i to 13, and of copper 
'to silver as i to 120. If, therefore, a gold dinar weighed 

i 4*25 grammes, its equivalent in copper would weigh 6,630 
grammes ; and as the number of fels in a dinar could not 
have exceeded 98, that this would give the improbable 
weight of 67'65 grammes to each copper fels. This was 
the weight of the Attic drachma, from which it was evi- 
dently derived. There were also gold coins of J, J, J, 
and dinar. 

The relation of the weight of the Arab silver dirhem to 
■!|the gold dinar was as 7 to 10, or nearly as 2 to 3. Queipo 
■gives a list of 592 Arab silver dirhem coins of Arabian 
caliphs from a.d. 699 to 1195, with the weight of each 
coin. This varied from about 2*5 grammes in the earlier 
■ part of the period up to a maximum of 3*1 grammes in 
later times, the mean weight being 2*84 grammes, or 44 
grains. He mentions also silver coins of J, and J 
diihem. The dirhem was therefore nearly equivalent 
with our Saxon penny, of the pound of silver, and 

j weighing 22^ troy grains. Queipo makes but little men- 
tion of the Arab copper money, except to throw a doubt 
on the existence of the fels as a copper coin, and to assume 
i that it was only money of account, the number of fels in 
I a dinar expressing merely the number of units corre- 
sSr spending with the relative value of silver and copper^ He 


shows that in the first centuries of the Hegira the value of 
silver to gold was as i to 13, and of copper to silver as i 
to 120. If a gold dinar v/eighed 4*25 grammes, its equi- 
valent in copper would be 6,630 grammes, and as the 
number of fels in a dinar could not be more than 98, this 
would give the improbable weight of 67 '65 grammes to 
each copper fels. 


VAN BENEDEN^S ANIMAL PARASITES 
Animal Parasites and Mess 7 nates, By P, J. Van 
Beneden, Professor at the University of Louvain, &c. 
(London : Henry S. King and Co., 1876.) 

T his work forms the twentieth volume of the Inter-; 

national Scientific Series. We believe there wasl 
some doubt on the part of the publishers as to the pro-| 
priety of bringing out a popular treatise on so uninviting I 
a subject. To have omitted all account of this important > 
series of creatures considered in relation to the welfare of 
man would, however, have been a serious blunder. It 
is high time that popular prejudices should be ignored, 
especially when the welfare ' of the people themselves 
is involved in the question at issue. Fully alive to the pre- 
judices referred to, a writer in Notes ajid Queries (who was 
probably anxious to make the subject palatable) says of this 
little book: “There is as much amusement to be derived , 
from Prof. Van Beneden’s pages as there is instruction.^^ 
We cannot take this optimist view of the matter ; on the 
contrary, we fail to find anything amusing in the book, ^ 
although, as might be expected from the author’s known 
position as a man of science, there is much to be learnt 
from an attentive study of the text. Prof. Van Beneden’s 
strength lies in a clear exposition of the phenomena of com- 
mensalism. We owe to his remarkable zoological acumen 
the correct interpretation of those singular phases of 
parasitic life which he has so happily classed under the 
rdk of Messmates and Mutualists, respectively. On 
this head he has strung together such a multitude 
of facts that his work cannot fail to be useful to 
working naturalists. Whether the general reader 
will find anything “ amusing ” in these pages is very 
doubtful. He may, indeed, if his mind be still do- 
minated by the teachings of a certain school, find 
comfort in the assurance which M. Van Beneden 
affords that ' the welfare of all the most repulsive forms 
of insect life is most carefuUy looked after. What 
a comfort it must be for the poor Cayenne convict 
when tortured by insect parasites to know that the ever- 
helping “ Hand” superintends the “preservation” of the 
larvce of Lucilia hominivora with the same care that it 
does “ the young brood of the most brilliant bird.” 
Surely the Mexican soldier who “had his glottis de- 
stroyed, and the sides and the roof of his mouth rendered 
ragged and torn, as if a cutting punch had been diivea , 
into those organs,” could hardly be brought to re^d 
the need-be for such a process of developm^f on "the 
score of benevolence towards this frightfifi p^usasite 1 
The case of Lucilia is by no means since 

there are scores of parasites, both exfdmai and internal, 
that are capable of inflicting the nm^ teMble sufferings 
alike upon man and beast Ptti^'^fir'kiithor’s Bridgwater- 
treatise-like views to ''outcome, and it neces- 

sarily follows tha|. pang endured by countless 
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suffering hosts was expressly designed in order that man 
might appreciate the benevolence of the Creator/ 
Such a conception is too horrible to be entertained by 
reasonable creatures ; nevertheless, it is in perfect har- 
mony with certain other grossly anthropomorphic con- 
ceptions of Deity that are too commonly , taught 
amongst us. 

The general reader will not be able to follow M. Van 
Beneden very closely, unless he possesses a considerable 
amount of zoological knowledge ; and he will find the book 
overladen with scientific terms. The naturalist, on the 
other hand, will be disappointed by the paucity of lite- 
rary references. Whilst our author shows himself to 
possess a profound knowledge of the facts of commen- 
salism, his volume is very deficient in the treatment of the 
[Subject of parasitism, properly so called, more especially 
When he deals with those forms that are known as Entozoa. 
jHe has omitted all mention of some of the most important 
helminthological contributions and discoveries of recent 
times. Thus, there is no allusion to Lewis’s find ” re- 
specting nematoid hsematozoa, and almost nothing is 
.said of the ravages produced amongst domesticated ani- 
mals by a variety of weU-known internal parasites. In 
some places our author misleads, as in the case of the 
history of the discovery of Trichma^ where Sir J. Paget’s 
name is altogether omitted ; and also, in the case of 
Bothriocephaliis^ where Enoch’s views on the possibility 
of infection without the necessity of an intermediary 
bearer appear to be countenanced. 

,Some of the illustrations are very poor, and the mis- 
spelling of authors’ names and of technical words is 
exceedingly frequent. The author appears to be but little 
informed respecting the writings of German and English 
helminthologists. Notwithstanding these defects, M. 
Van Beneden’s book ought to be purchased by every 
intelligent naturalist. T. S. Cobbold 


OUR BOOK SHELF 

The Scholar's Algebra: an Introductory Work on A I 
■ gehra. By Lewis Hensley, M.A. (Oxford : Clarendon 
Press ; London : Macmillan and Co., 1875.) 

This is one of the Clarendon Press Series, hence we are 
saved all necessity of remarking upon the get-up of the 
volume. We had hardly expected that Mr. Hensley 
could have imparted any freshness to his treatment 
of so hackneyed a subject as an Elementary Algebra, 
but he has done so, and we have read his work with 
much interest. It does not follow the usual course ob- 
served in similar treatises either in its contents or in 
their arrangement. Our author himself expressly states 
that the work professes to be an introductory one on 
algebra. He takes up the scholar who has been well- 
grounded in arithmetic and endeavours to explain from 
the outset what algebra is, what its aims, and what the 
chief forms of its utility. In this attempt he has suc- 
ceeded, and the work is likely to be of use to students 
who are reviving an acquaintance with the subject 
acquired at school, but especially is it suited to self-taught 
students. F or these latter it is, we think, one of the best 
text- books hitherto brought out. The first seventy pages 
are devoted to the symbols, signs, and elementary rules ; 
in this section we have a good chapter on Ratio and Pro- 
potion, including a glance at incommensurables. Though 
trefeed at this length, the scholar is hardly likely to grow 
weary ki his work, and he is laying at the same time a 
safe and solid foundation for future use. 


In Part 11 . we have Algebraical formiilaa (Interest, the 
Progressions), then Equations (Simple and Quadratic), 
next Investigation of Methods (Involution and Evolution), 
closing with a supplement on unknown quantities, In- 
equalities, Indices (fractional and negative). The third 
Part opens up to the student under Algebraical formulae, 
Permutations, Binomial Theorem, Notation, Harmonic 
Progression, and simple series, then Equations (more 
advanced than the previous ones), Surds, Indeter- 
minate Equations and applications of Horner’s method. 
We have then a chapter on Continued Fractions ^ 
and another on Logarithms. Some idea of the 
character of the work will be got from the order 
and nature of the subjects above mentioned, and it 
will be seen that a prominent feature is the import- 
ance attached to methods of calculation. Indeed, Mr. 
Hensley says he has remarked in the Universities a 
growing disposition to compel the student of the higher 
mathematics to interpret his results numerically. To this 
he gives the weight of his experience : “ There can be no 
better guarantee that he understands what he is about.” 
We may mention that the extension of meaning of the 
negative sign and of symbols generally, though but 
slightly glanced at, is yet introduced to the reader’s 
notice. No place is given to properties of numbers, mul- 
tinomial theorems, convergency of series, higher series, 
or probabilities. The curriculum is much that laid 
down by the London University for candidates for the 
first B.A. (Pass), and we can recommend the book before 
us as one well suited for such candidates, as containing 
all they require, and but little beyond what they need take 
up for the examination. 

We shall touch lightly here upon the errata. They are 
not very serious, and though somewhat numerous, do not 
by any means come up to the usual standard in this 
respect of first editions. On p. 98, line 5, for youngest 
read eldest ; p, 127, last three lines, statements should be 
vice versd ; p. 205, line 5 up, read 7x52. 


LETTERS TO THE EDITOR 

\The Editor does not hold himself resf>onsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ 
or to correspond with the writers of, rejected viantiscripts. 
No notice is tahe^i of aftonyrnous com?m0iicaiio?is.'] 

Fritz Muller on Brazil Kitchen Middens, Habits of 
, Ants, &c. 

[Mr. Charlxs Darwin has kindly sent us for publication the 
following letter, addressed to him by tierr Fritz Miillcr, the 
well-known naturalist, brother of our contributor, Dr. Hermann 
Muller, and who has for so long been devoting himself to natural 
history researches in Brazil.] 

My dear Sir, — In Desterro I met with two young men (M. 
Charles Wiener, of Paris, and M. Carl Schreiner, from ihe National 
Museum of Rio) who, by order of the Brazilian Government, 
were examining the “ Sambaquis ” of our province, I accom- 
panied them in some of their excursions. These Sambaquis,” 
or “ Casqueiros,” are hillocks of shells accumulated by the 
former inhabitants of our coast j they exist in great number, and 
some of them are now to be found at a distance of several miles 
from the sea-shore, though originally they were, of course, built 
near the spot where the shells lived. Some are of considerable 
size ; we were told that a Sambaqui on a little island near San 
Francisco had a height of about 100 metres ; but the largest I 
have seen myself did not exceed 10 or 12 metres. As to the 
shells of which they are composed, the Sambaquis may be 
divided into three classes, viz. : (i) Sambaquis, consisting of many 
different species of bivalve and univalve shells (Venus, Caidium, 

I We observe that our author says that these were first used by Lord 
Brounkcr ; it has been shown that Cataldi has a prior claim to this dis- 
tinction. 
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Lucina, Area, Ostrea, Purpura, Tritonium, Trochus, &c.)5 all of ! 
which are at present living in the neighbouring sea. (2) Sam- 
baquis, consisting almost exclusively of a small bivalve shell, the 
“Eirbigas’’ of the Brazilians {Vmus j^exuosa ?), exceedingly 
common in shallow bays or salt-water lagoas, the bottom of 
. which is of mixed mud and sand. {3) Sambaquis, consisting 
exclusively of a species of Corbula, which I have not yet seen in 
a living state ; all the Brazilians also, whom I asked, and who 
are perfectly acquainted with any edible animal of their marine 
fauna, are unanimous in affirming that this shell does not live 
now on our coast. From one of these Corbula- Sambaquis I 
obtained a specimen of a small Melampus, which I have found 
living near the mouth of some rivulets, where fresh and salt 
I water are mingling in ever- varying proportions. When the low- 
j lands of the Lower Itajahy and some of its tributaries were as 
1 yet beneath the level of the sea, they would have formed a large 
estuary, and here probably the Corbulas lived. The fragments 
of human skulls which we found in one of these Corbula-Sam- 
i baquis were of truly astonishing thickness, whereas those I have 
, seen from other Sambaquis are hardly thicker than our own. 
Among the tools which are to be found in the Sambaquis, stone- 
^ axes are by far the most frequent. But as M. Wiener will pro- 
I bably soon publish a full account of his researches, I will now no 
longer dwell on this subject. 

Some time ago I sent to Germany for publication a note on 
the relation between our Imbauba trees (Cecropia) and the ants 
wdiich inhabit their hollow stem. As there may be some delay 
' in publishing, I will give you a short abstract. Mr. Belt has 
already stated that the ants farm scale-insects in the cells of the 
, Imbauba stem, and he believes that their presence must be bene- 
.ficial. This is no doubt the case ; for they protect the young leaves 
kgainst the leaf-cutting ants (Oecodoma). Now there is a wonder- 
iful contrivance by which, as in the case of the “bull’s-hom acacia,” 
the attendance of the ants at the right time and place is secured. 
At the base of each petiole there is a large flat cushion, con- 
sisting of most densely-crowded hairs, and within this cushion a 
large number of small white pear-likc or club-shaped bodies 
(specimens inclosed) are successively developed, which, when 
ripe, emerge at the surface of the cushion, like asparagus on a 
bed, and are then greedily gathered by the ants and carried 
^ away to the nest. The object of the dense hair-cushion appears 
to be (i) to secure to the young club-shaped bodies the moisture 
, necesary for their development ; and (2) to prevent the ants from 
^gathering the unripe bodies. In most cases it is by honey- 
^secreting glands that the protecting ants are attracted ; now 
Mr Belt observed Nicaragua,” p. 225) that the honey-glands 
on the calyx and young leaves of a Passion-flower were less 
attractive to the ants than were the scale-insects living on the 
stems ; this would most likely be the case with the Imbauba, and 
3 it is probable that the use of the little pear-shaped bodies is to 
‘ form an attraction stronger than that of the scale-insects, and 
thus to secure the attendance of the protective ants on the 
young leaves. As far as I could make out, the club-shaped 
bodies consist mainly of an, albuminous substance. The 
•ant colonies are founded by fertilised females, which may be 
found frequently in the cells of young Imbauba plants. Each 
intemode has on the outside, near its upper end, a small pit 
where the wall of the cell is much thinner than anywhere else, 
and where the female makes a hole by which she enters. Soon 
after this the hole is completely shut again by a luxuriant excres- 
cence from its margins, and so it remains until about a dozen 
I workers have developed from the eggs of the female, when 
I the hole is opened anew from within by these workers. It 
Iwould appear that the female ants, living in cells closed aU 
kround, must be protected against any enemy ; but notwithstand- 
ing a rather large number of them are devoured by the grub of a 
parasitic wasp belonging to the Chalcididse ; Mr. Westwood has 
observed that the pupas of the Chalcididse exhibit a much nearer 


approach to the obtected pupae of the Lepidoptera than is made' 
by any other Hymenoptera” Introd. to the Modem Classif. of 
Insects,” Part XL, p. 162). Now the pupa of the parasite of the 
Imbauba ant is suspended on the wall of the cell by its pos- 
terior extremity just like the chrysalis of a butterfly. * 

I hope you will have received a paper on riEglea, a curious 
Decapod inhabiting the mountain rivulets of our Serra do Mar. 
Lately I obtained a large number of specimens of this ^glea, 
and among them a female with eggs in an advanced state of 
development. Thus I was enabled to satisfy myself that, like 
so many fresh-water and terrestrial animals, the marine allies of 
which undergo a transformation, our /Eglea does not experience 
any metamorphosis. Fritz Muller 

Itajahy, St. Catharina, Brazil, Dec. 25, 1875 


Prof. Tyndall on Germs 

Your able correspondent “Inquirer” would hardly blame 
Horatius for taking his enemies one at a time. May I not, then, ^ 
claim his indulgence for following, in an extremely humble way, j 
the example of the gallant Roman ? Pie may accept my assu- * 
ranee that during the last five months I have found Dr. Bastian ’ 
quite enough for me. 

Moreover, I do not think it likely that Dr. Sanderson and 
myself will ever cross swords upon this question. Our relation, 

I am happy to think, will be one of co-operation, not of anta- 
gonism. The experiments on pure infusions, not those on mix- 
tures of solids and liquids, to which “Inquirer” directs my 
attention (Nature, yol. vii., p. iSo), are, in my opinion, too 
scanty, and too little in harmony with each other, to bear an 
inference of any weight. To Dr. Sanderson I prefer leaving the 
repetition of them, with the full confidence that the ability and 
candour for which he is so distinguished will lead him to a 
right result. 

In repeating these experiments, it would, I think, be well to 
bear in mind the remarks of Dr. Roberts (Nature, vol. vil, 
p. 302), however unimportant they may seem to Dr. Bastian, 1 
would also suggest the substitution, in boiling, of an oil-bath for 
the Bunsen burner, and, in sealing, tbe abandonment of the 
blow-pipe and the use of the simple spirit-lamp llame. 

Experiments on milk and pounded cheese are, it may be ob- 
served, at present beside the mark. They shall be subjected in 
due time to the scrutiny already bestowed upon really liquid ! 
infusions. It ought not to be forgotten that the jungle we have 
entered has been growing umbriferously for the last six years, 
and it is only bit by bit that the sunlight' can be let in upon it. 

“Inquirer” may count on my sympathetic readiness to minister, 
however humbly, to the delight he takes in following “ every in- 
vestigation which tends to the development of science.” Il he cares 
to see my infusions, it will give me great pleasure to show them 
to him. Condensed abstracts only of my investigation have been . 
laid before the Royal Society and the Royal Institution ; a fuller | 
account of it will follow by and by. Meamvhile, 1 hope 
“ Inquirer ” will accept the assurance that I have been strict — I 
might say abject~ia my adherence to the conditions prescribed 
by Dr. Bastian in his books. John Tyndall 

Heathfield, Feb. 13 


[The following letter has been sent us for publication by Prof. 
Tyndall. — Ed.] 

Permettez-moi de vous dire combien suis charme qiie 
vous apportiez dans la question de la generation spontanea la 
grande autoritc de votre esprit philosophique et de votre rigeur 
experimentale. C'est tout a la fois un honneur pour mes re- 
cherches et nne vive satisfaction personelle que les conclusions 
auxquelles vous ^tes ai'rive s'accordent si bien avec celles de 
mes propres travaux, malgre la difference dcs method es que nous 
avoirs suivies. Le tour piquant que vous avez su donner ii vos 
experiences les fera peiietrer plus avant que les miennes dans 
I'esprit de tout lecteur que n^egarent pas les idees d j^riori, 

Dans le numero du 5 fevrier courant du British Medical 
journal le docteur Bastian accepte sans reserve rexactitude de 
toutes les experiences de raon memoire de lS 6 z [Annaks de 
Physique et de Chimie). 

II accepte egalement, sans nul doute, les resultats de celles que 
j'ai publics en 1S63 et en 1872 sur lesang, sur Puritiej^ sur le 
jus interieur des grains de raisin, exposes, dans Tetat meme oil 
la vie a formd ces liquides Complexes, au contact de Pair pur. 
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^ prive de ses poussieres flottantes, Des lors je dois appliquer 
' au docteur Bastian ces paroles de mon memoire de 1862, pages 
' 70 et 71 : En presence de ces r^sultats (resultats que je viens de 
rappeler et qu’accepte le docteur Bastian), un partisan de la 
generation spontanee veutdl continuer k soutenir ses opinions ? 
II le pent encore ; mais alors son raisonnement sera forcement 
celui-ci : ' II y a dans Vair, dira-t-il, des particules solides, telles 
que carbonate de chaux, silice, suie, brins de laine, de coton, 
fecule . . . et a c6te, des corpuscules organises d’une parfaite 
• ressemblance avec les spores des mucidinees ou avec les kystes 
des infusoires. Eh bien, je prefere placer I’origine des muci- 
dinees et des infusoires dans les premiers de ces corpuscles, ceux 
qui sont amorphes, plutot que dans les seconds.’” L’inconse- 
quence d’un pareil raisonnement ressort d’elle-meme et le pro- 
gr^s de mes recherches consiste h y avoir accule les partisans de 
rhdterogenie. Lisez attentivement Tarticle precite du docteur 
Bastian et vous verrez qu’il se resume en effet, dans le 
raisonnement que je viens de reproduire. Le docteur Bastian 
me permettra de placer dans sa bouche css paroles .* — “ C’est 
bien vrai, les experiences de M. Pasteur et celles de M. 
Tj;ndall m’ont accul^ moi Docteur Bastian, partisan de la 
generation spontanee, dans cette declaration. Oui, je prefere 
recourir sans motif serieux, k la croyance k une force residant 
dans la partie amorphe des poussieres en suspension dans Pair 
plutdt que de la placer cette force dans la partie organisee 
formee de corpuscules identiques d’aspcct k ceux des germes des 
organismes des infusions.” Parler ainsi n’est-ce pas avouer sa 
d«aite ? 

Quelles sont done ces particules amorphes dont vous invoquez 
si gratuitemeat Pinfluence et de quel droit leur attribuez-vous les 
p'unmm nmjens de la vie ? Pourquoi, si vous aviez raison, ne le 
trouverait“on pas ce primum movms dans les particules amorphes 
ou organisees qui existent k I’etat naturel dans le sang frais, dans 
1* urine fraiche, dans le jus du raisin, quand on expose ces liquid es 
dans Pair pur ? V oulez-vous que vos particules amorphes, douees 
du primum tturums de la vie des infusions, sortent de matieres 

ddja alter^es, putrides, etc mais, pourquoi seraient-elles 

ctoriees par Pair sans 6tre accompagnees des germes et des etres 
vivants de oes infusions et, s’il en est ainsi, comment ne pas 
placer le primum mtrvens de la vie dans ce qui est vivant, plutOt 
que dans ce qui n’a rien des caxnctferes apparents de la vie? 

! ElIe est inattaquable, cette conclusion que j’ai deja formulae : 

dans Vtitat actuel de la science, V hypothise de la ginSration span- 
I lanle esl Z 4 ne chimere. Votre bien ddvoue, 

4 Paris le 8 Fevrier, 1S76 L. Pasteur 

Mr. Sorby on the Evolution of Hsemoglobin 

In th« short notice in Nature (vol. xiii. p. 257) of my paper 
on the Evolution of Hsemoglobin, in the Quarterly Microscopical 
Jourzmly it is said that my conclusions are mainly based on a 
small difference in the wave-length of the absorption-bands of 
the spectrum of the red blood of Planorbis, This is, however, 
a very small part of the question. The principal results are that 
hsematin is first met \yith in the bile of many pulmoniferous 
molluscs in an abnormal state, quite unfit to serve the purposes 
of respiration, but easily changed into the normal, which could, 
and probably does in some cases, perform that function. Then 
in the blood of Planorbis we have a sohitiozt of a haemoglobin, 
in which the h^matin is combined with an albuminous consti- 
tuent coagulating at the low temperature of 45° C., and finally 
we come to the normal hesmoglobin existing as red corpscules, con- 
taining an entirely different albuminous constituent, coagulated at 
about 65® C. In all these changes in the condition of the same 
fundamental radical, the oxygen carrier becomes of more and 
more unstable character, and more fitted for the purposes of 
respiration, as we advance from lower to higher types, as though 
advantage had been taken of every improvement due to modi- 
fied chemical or physical constitution. H. C. Sorby 


The Flame of Common Salt 

In answer to a question put by one of your correspondents (p. 
2S7), allow me to siate that the origin of the blue flame in question 
is still involved in mystery. Your coiTespondent will find every- 
thing that is known on the subject in a letter addressed to the 
€^or of the Philosophical Magazine^ by Prof, J. H. Gladstone 
Mag. 1S62, vol, xxiv. p. 417). 

.ft^,„SchQrlemmer and I are at present engaged in a joint 
inyesti^tion, which we hope will throw some light on the origin 


of the flame. We have already obtained interesting results, and 
observed the flame under circumstances in which it has not been 
seen before, but we are as yet entirely unable to say what the 
flame is really due to. Arthur Schuster 

Owens College, Manchester, Feb. 12 


Science at Hastings 

Had we here a few more men like Mr. Alex. E. Murray, my 
paper on “Science at Hastings” would never have been 
written. But I fail to see in what way he has “vindicated the 
honour of Hastings.” With the exception of one or two sen- 
tences which require qualification, his letter is simply an em- 
phatic repetition of what I said in the Hastings and St. Leonards 
News. The substance of my paper may be given in one of its 
sentences: “With the exception of occasional debates among 
the members of the Philosophical Society and the few scientific 
lectures in the winter programme of the Mechanics’ Institution, 
there is in Hastings no public encouragement or aid to science.” 
As to the Philosophical Society, Mr. Murray admits that, 
“ owing to a variety of circumstances, it is not at present quite 
so flourishing as we could wish.” In point of fact, during the 
session 1874-75, four papers were read and a conversazione held. 
This Society is the only distinctively scientific one in the town, 
notwithstanding the “multiplicity ” of institutions mentioned by 
Mr. Murray. Popular scientific lectures are occasionally given 
in connection with various associations for young men ; and the 
Mechanics’ Institution also has a winter lecture session, but un- 
fortunately the Committee find it very difficult to obtain lecturers, 
and are fain to eke out their list with musical evenings and 
readings. The Literary and Scientific Institution has for many 
years dropped the word “Scientific” from its name, and at 
present seeks merely to provide for a few of the older inhabi- 
tants of the town a quiet reading-room supplied with papers, a 
few reviews and magazines, and a box from Mudie’s. Scarcely 
a new book has been bought for very many years. The meteo- 
rological instruments which the Institution “ formerly possessed ” 
were, with the exception of the barometer, broken long ago, 
and the barometer has since been sold. At one time — twenty 
years ago — I was in the habit of taking the observations in the 
absence of the gentleman whose special business it was ; but it 
must be at least a dozen years since any observations were syste- 
matically taken. 

In conclusion, I claim to have fully recognised in my paper all 
that is being done in Blastings in the interests of science, and I 
sincerely regret that Mr. Murray has not been able to discover 
any omission on my part. We have no museum, we have no 
public library in which there arc scientific books recent or nume- 
rous enough to be of any use to a student, except in a school or 
two ; we have no Naturalists’ or Field Clubs ; with tlie excep- 
tion of the Philosophical Society, all the existing institutions in 
Hastings have practically lost what scientific character they may 
at one time have possessed ; and the Pliilosophical Society itself 
is neither exclusively scientific nor exclusively local in its aims, 
and is unfortunately “not quite so flourishing” as could be 
wished. Arthur Ransom 

Hastings, Feb. 5 


OUR ASTRONOMICAL COLUMN 

The Variable Star R Leporis.— >This highly- 
coloured star, the variability of which was detected by 
Schmidt in 1855, is calculated to be at a maximum on 
the 28th of the present month. The mean period appears 
to be about 438 days, 230 days being occupied in passing 
from minimum to maximum, and 208 days from maximum 
to minimum. Probably the irregularities of variation 
which have been suspected are to be mainly attributed to 
the difficulty attending comparisons of a star of such 
intensely red colour. With regard to the colour, how- 
ever, there is something more than a suspicion that it has 
sensibly diminished in intensity since attention was first 
directed to it (Hind, 1845, October). We are almost 
wholly indebted to Schmidt, who makes such excellent 
use^ of the favourable astronomical conditions under which 
he is placed at Athens, for our knowledge of the law of 
variation in R Leporis. 
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Saturn’s Rings. — In the last (January) number of 
the ‘‘Monthly Notices of the Royal Astronomical So- 
ciety” zire reproduced some old drawings of Saturn, 
given in the edition of Gassendi’s works published at 
Lyons, in six volumes, in 1658 (Lalande, Bibliographie 
Astronomigue, p. 245). 

In the volume entitled De Aymulo Saturni^ by E. M. 
Beima (Augsburg, 1842), a work less known in this 
country than it deserves to be, will be found other repro- 
ductions of the earlier drawings illustrating the appear- 
ances which the planet was tiiought to present in the 
imperfect telescopes of the time. As a pretty complete 
monograph up to the date of publication, involving an 
exposition of the formulae required in calculating the 
various phases of the rings, &c., Beima’s treatise will be 
found a very desirable addition to an astronomical 
library. 


The Minor Planet, Hilda (No. 153).— In Herr 
Kiihnert’s last orbit of this planet, the aphelion distance 
is found to be 4*595, heliocentric latitude in 

aphelion, — 6° 33', the longitude at this point being 
105° i''6 ; hence, the least distance of the planet from 
the orbit of Jupiter is reduced to 0*564 of the earth’s 
mean distance from the sun. So near an approach might 
afford an excellent opportunity of determining the value 
of Jupiter’s mass, but if the period of revolution assigned 
by Kiihnert upon eight- weeks’ observations is at all ap- 
proximate, such opportunity will not occur for many 
years to come. There may be a difficulty in recovering 
this planet at the next opposition, which is likely to take 
place near the aphelion, and when its faintness, owing to 
great distance from the earth, will be considerable ; it is 
the more desirable, therefore, that observations should be 
obtained in the next period of absence of moonlight, that 
the mean motion may be fairly determined this season ; 
the Ephemeris published in No. 2,075 Astro 7 io- 

7 niscJic NacJu'ichten should render the identification of 
the planet a matter of no great difficulty in instruments 
of adequate aperture. 

From the rhtcm'e of observations in No, 42 of the Cir- 
culars of the Berliner Astrono^nische Jahrhuch^ it appears 
that No. 149 may get adrift, unless an observation on 
Nov. 2 can be proved to belong to it, and No. 155, as 
already remark^, is in even worse position. 

The Total Solar Eclipse of 1706, Mav 11-12.— 
Calculating upon the same system as employed for the 
solar eclipses to which reference has already been made 
in this column, the following elements result for the 
eclipse of May 1706, extensively observed in France, 8 cc. 


Conjunction in R.A. 1706, May ii, 2ih. 59m. 26s. G.M.T. 

R.A 48® 40' 27" 

Moon’s hourly motion in R, A 3b 49 

Sun’s „ „ „ 2 50 

Moon’s declination 18 42 52 N. 

Sun’s „ 18 4 o N. 

Moon’s hourly motion in decl 13 9 N. 

Sun’s „ „ „ o 36 N. 

Moon’s horizontal parallax bo 35 

Sun’s „ „ 9 

Moon’s true semi-diameter ib 31 

Sun’s „ „ IS 49 

The following are points upon the central track of the 
shadow : — 

Lat. Long. Lat. 

34'’ 39’ N. ... 16° 32' E. 52“ 23' N. 

40 40 ... 20 2 E. 54 20 N. 

( Central at Appar^t Noon 

12 N. !!! 


Long. 

5“ 40^ W. 
I 4 E. 

4 18 
7 37 


46 


in Long. 29° 7' E. Lat. 
58” 18' N. 

For examining the circumstances of the eclipse in the 
South of France, where the totality was witnessed, we 
have the following reduction equations founded upon a 
direct calculation for Avignon : — 


Cos. w = 4i‘i909 ~ ti'72Si8] sin. I + [x'S 93 ? 2 i 3 cos. 4 cos. {L - X03* 46k*3) 
't — 2ih. a6in, 5*Ss. ^ [2*08389] sin. [3 ’60351:] sin. / 

- [3'84024J cos. 4 cos. (L + 3S* 


In these equations L is the longitude from Greenwich 
reckonedposHwe to the eastward, I the geocentric latitude, 
and t the Gj'eejiwich mean time of beginning or ending of 
totality, according as the upper or lower sign is used. 


PROF. FLOWERS S HUNTERIAN LECTURES 

ON THE RELATION OF EXTINCT TO EXISF 
INC MAMMALIA ^ 

1. i 

T F no certain consensus has yet been arrived at as to 
^ what palseontology teaches in reference to the derivative 
hypothesis, the chief reason is our very imperfect know- 
ledge of palaeontology, arising partly from the necessary 
imperfection of the geological record caused by the very 
small chance of the remains of any creature living upon 
the earth being preserved in a perfect state ; partly from 
the very minute portion of the record which is actually 
preserved in the rocks having as yet been rendered acces- 
sible to investigation ; partly from the defective know- 
ledge of the structure and relationship of those documents, 
so to speak, which have already been brought to light, 
and of their existing representatives. T he first cause must ^ 
always remain a stumbling-block to these investigations. ; 
The second is gradually being removed by fresh explora- • 
tions in many parts of the world, notably those now carried 
on with so much energy and success in North America. 
The third is one which only needs more numerous and 
more earnest workers to remove, and especially those ' 
who have the power and will to see the continuity of the 
manifestation of life upon the earth, and will abandon the 
old practice of studying the fauna of a particular epoch 
apart from that which preceded or succeeded it, and espe- 
cially that of studying extinct forms without a thorough 
mastery of the key to the solution of the difficulties of 
their structure afforded by the more accessible existing 
species. Palaeontology is no science apart —it can scarcely 
even be called a branch of zoology ; it is simply the appli- 
cation of that science to elucidating the structure of beings 
now extinct. The thoroughly unscientific and mischievous 
[ system of arrangement of nearly all our great public 
I museums, both at home and abroad, where two distinct 
collections are kept up, under distinct custodians — one 
for animals existing at the present moment upon the 
earth, and the other for animals that have existed at all 
other periods put together — has much to answer for in 
impeding the progress of sound zoological knowledge. 
Granted that our information is of a very limited nature, 
it still seems worth while occasionally to gather together 
the fragments of which it consists ; and as it would be 
impossible in the time allotted to this course to do justice 
to more than a limited portion of the whole animal king- 
dom, it is proposed to take the class of mammals, as in 
many ways well suited for testing whether such facts as 
are known of their ancient history throw any light upon 
their mode of origin, and to point out, with impartiality, 
the results of the investigation. The poverty of the mate- 
rials in some quarters, as well as their abundance in 
others, will thus be made manifest, and some useful land- 
marks afforded which may direct and stimulate future 
research. 

As far as we know of the existing fauna of the worldj 
and we can hardly suppose that in this respect our knoF-* 
ledge is not finm, the Mammalia constitute a cleju-Iyl 
defined group or class of the Vert ebrata. Though coyei^ 
a wide range of variety in structure, scarcely any zo^gO^st , 
has ever had any hesitation in defining its limits,: Th^e 
are, however, certain forms decidedly aberrap.^ ap.d which 
in many of the characters in which they deyiate from the 
ordinary standard of the class, appxoxiitoti^ to the lower 
groups of vertebrates. The most jp^ked examples of 

* Abstract of a course of lecture? deUver|d, at ,th« Royal College of Sur- 
geons “On the Relation of Extinct to Existing Mammalia, with Special 
Reference to th<i Derivative Hypotfiesi?^^' itr conousion of the course of *873. 
(See Reports in Nature for that y^*} 
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; this condition are seen in the Marsupials, and in a still 
; higher degree in the small order of Monotremes. These 
1 present a marked approach to the Smtro^psida^ or reptile 
and bird group. Such semi-transitional forms, as they 
Smay be called, furnish valuable indications of the route 
iby which the higher types might have been brought 
' about, and appear, upon the evolutionary hypothesis, to 
be unmodified survivors of a condition which was only 
transitory in the large bulk of the class. Their value as 
evidence for gradual development would be greatly 
strengthened if corroborated by palaeontology. Beyond 
them nothing is known in the present condition of life of 
any truly intermediate forms between the Mammalia and 
the other class of vertebrates, and the same must be said, 
as far as we know at present, of all former ages. The 
line which we now draw round the class to separate it from 
all others will include within its limits all hitherto disco- 
vered mammalian remains. No forms more transitional, or 
approaching nearer to any other class, or even, as we shall 
see, so near as do the Monotremes, occur in the records 
of palaeontology. Of course our evidence on the subject 
iis only negative, and as such has little real value. The 
ifirst appearance, of which we are at present informed, of 
Imammis upon the earth, was early in the Mesozoic 
period, in the epoch called Triassic. At that time the 
other classes of Vertebrata,* except, perhaps, birds (but 
pur evidence here is defective), had long been well 
Established and distinctly defined. Indications of mam- 
malian hfe occur in various formations, at different ages, 
and at scattered points upon the earth’s surface, through- 
out the Mesozoic ages, but during its later stages are 
entirely lost. These indications, though very frag- 
mentary, all show animals of minute proportions, and for 
the class to which they belong, rather low organisation. 
With the commencement of the Tertiary period, however, 
a total change takes place. Wherever the great Cretaceous 
ocean bottoms have been elevated so as to become the fit 
habitation of terrestrial animals, there mammals of varied 
size, form, and function have been found to dwell, and 
have left their remains, and from henceforth to the pre- 
1 sent time there is abundance of evidence of their con- 
1 tinuous occupation of the earth’s surface. The total 
' absence of all marine mammals in the Cretaceous epoch, 
the fauna of which is, on the whole, so well preserved, 
and the absence of land mammals in the Wealden, are 

( facts, which though difficult to account for, must not be 
overlooked. 

Before proceeding to the consideration of the history of 
the special groups of Mammalia, attention may be called 
to a few points of general interest relating to the whole 
class, in which palaeontological researches appear to have 
shown some evidence of gradual modification or progres- 
sion as time advanced. The first is a small point, as it 
relates only to one family of animals, but it affords a good 
- illustration of the parallelism which has been observed 
between the development of the race and that of the indi- 
vidual. The earliest known forms of deer, those of the 
Lower Miocene, as remarked by Gaudry, have no antlers, 
as the young of the existing species. The deer of the 
Middle Miocene have simple antlers, with not more than 
; two branches, as in existing deer in the second year. In 
^ the Upper Miocene, species occur with three branches to 
' the antlers, but it is not until the Upper Pliocene and 
, Pleistocene times, that deer occur with antlers deve- 
’ loped with that luxuriance of growth and beauty of form, 
characteristic of some of the existing species in the 
‘ perfectly adult state. Next, the teeth in the greater 
number of Eocene mammals, both herbivorous and carni- 
vorous, were of a much more generalised character than 
at present, and, as shown by Owen, commonly presented 
the full typical number of three incisors, one canine, four 
pre-molars, and three molars in each side of each jaw, 
making forty-four in all, a number found only in two 
genera at present existing. These teeth, moreover, in 


many species were more uniform in character and regu- 
larly placed, without intervals, in the jaws than in most of 
the later forms. They were also usually very short- 
crowned, and many cases can be traced of a successive 
lengthening of the crowns of the molars, and consequent 
greater provision for the wear of the organ, in a closely 
allied series of animals passing through successive geo- 
logical epochs. Lastly, as remarked first by Lartet, and 
subsequently by Marsh, there has been in many groups a 
gradual increase of the size of the brain, as ascertained by 
the capacity of the interior of the cranium. Most of the 
Eocene mammals had very small brains in proportion to 
theh size \ this is well exemplified in the earliest known 
European Eocene carnivorous mammal, A7'clocyo7t pi- 
7ncsvus, and still more strikingly in the huge American 
Dhiocerata^ animals nearly as large as the existing 
elephants, but whose brain cavity more resembles that of 
a reptile, being not more than one-eighth the capacity of 
that of a rhinoceros. The Miocene mammals of the 
same country had better developed [brains, but even in 
the Pliocene Mastodons they did not equal the existing 
Proboscidea. A similar progression of brain capacity has 
been observed among deer, among the tapiroid Ungu- 
lates, and in a very well marked manner among equine 
mammals, especially from the Eocene Oroliippus^ through 
Miohippus SiXid A nchit/i£?iu7n of the Miocene, Pliohippus 
and Hipparion of the Pliocene, to the recent Eqtuts. 

{To be co7itinued.) 


MADAGASCAR ^ 

most probably many of our readers know, a wealthy % 
Parisian, M. Alfred Grandidier, who is thoroughly I 
acquainted with Madagascar in all its aspects, has under- j 
taken a mighty work on the physical, natural, and | 
political history of the island, which is to form, when | 
completed, twenty-eight volumes in large quarto, pro- ^ 
fusely illustrated with coloured plates. Six volumes, three 
of text and three of plates, are to be devoted to the 
Mammals, the first of each of these being those under 
notice on the present occasion. They, together with the 
Birds, in three volumes, and the Crustacea, are under the 
editorship of M. Alph. Milne-Edwards. The Fishes are 
undertaken by Dr. Sauvage ; the Reptiles by M. Gran- 
didier ; the Insects by MM. Kunckel d’Heredais, Lucas, 
Oustalet, De Saussure ; the Annelids by M, L. Vaillant, 
and the Mollusca by MM. Fisher and Crosse. 

In the volumes before us there are 122 plates de- 
voted to the anatomy of the Lemurian family Indrisince, 
Propithecus diadema^ P. edwardsH^ P. verreaitxii^ P, 
deckenii^ P. coquerelii^ P. co7'07iatus^ Avahis {Mia'o- 
7iiy7ic]ms) laiiiger^ hidris bf'evicaitdatus are the species 
figured. Of these plates, thirty-nine refer to their osteo- 
logy, more than twenty to their myology, forty to their 
visceral anatomy, thirteen to their external form, and 
twelve (as photographs) to the configuration of the feet. 
Most of these plates are exquisitely coloured, and all are 
beautifully drawn ; the livers being the only organs with 
which we have any fault to find. The volume of letter- 
press only extends as far as the myology, the account of 
the viscera not having yet appeared. It is to do so in 
March next. From the drawings alone many particularly 
instructive facts may be learnt. The colic caecum of 
Propithecus is seen to be comparatively short and capa- 
cious, at the same time that the helix formed by the con- 
volutions of the colon itself is as considerable as in any 
ruminant animal. In Avahis the helix is much less 
developed, whilst the caecum is longer. In hidris the 
caecum is enormously long, not being wide, the colic 
coil not forming a helix, but being disposed in parallel 

* ** Histoire Physique, Natiirelle et Politique de Madagascar." Publiee 
par Alfred Grandidier. ‘'Histoire Naturelle des Mammiferes.” Par MM. 
Alph. Milne-Edwards ct A. Grai^didier. Vol. VI. (texte) ct Vol. IX. 
(atlas). (Paris ; Imprimerie Nationale, 1875 ) 
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trpisvcrse rows. The liver of AvaJiis is represented 
without any gall-bladder (it may be embedded), this 
yiscus being large, and having, as in the typical lemurs, 
its fundus reversed from its ordinary position, and buried 
in the hepatic issue in the two other genera. The cau- 
date lobe of the liver is absent, and the spigelian is of fair 
size. These points, it may be mentioned, have been pre- 
viously recorded by Prof. Flower in his Hunterian Lec- 
tures before the College of Surgeons in 1872, on the 
visceral anatomy of the Mammalia. In Propithecus the left 
subclavian artery is shown to be given off from the 
innorninate trunk, whence spring the three other main 
anterior vessels, whilst in Avaliis and Indris it springs 
independently from the aorta. As in the other Lemurs 
and the Swine, the mesenteric arteries run straight to the 
walls of the viscera they supply, and do not form loops 
just before they reach them ; they anastomose freely at 
their origins. 

M. Milne-Edwards gives as the dental formulas of the 
Indrisinas the following : — 

Milk dentition , . , z - ^ -I = 22 

2 I 3 

Permanent dentition . 2 c L ^ m ^ 

20 23 

Whether or not this method of expressing the dentition 
is correct is a matter of uncertainty, it depending on the 
nature of the outer lower cutting teeth of the typical 
Lemurs. We cannot, with many zoologists, help retain- 
ing the opinion that the outer lower incisor-like teeth of 
Lemur and its nearest allies are canines, and they most 
certainly represent the outer pair in ludrzs, in which they 
are larger than the inner. The presence of a third lower 
milk molp confirms the opinion expressed by Prof. 
Huxley^ in his memoir on the An^dntibo {Arctocebus 
calaba^ynsis), that in the adult Indrisinas it is a premolar 
which is missing in each semi-jaw. 

M. Milne-Edwards gives elaborate measurements 
of the bones of the three genera, which are also repre- 
sented in the graphic form, on ordinates, by which means 
e.xcellent comparisons can be made at a glance. 

In the myological section of the work, the contributions 
by Vrolik on Sieziops, Messrs, Mivart and Murie on 
Nyciicelms and the Lemuroidea generally, Van Campen 
and Van der Hoeven on the Potto, Burmeister on Tarstm, 
and Prof. Owen on the Aye- Aye are employed for com- 
parison, and the whole monograph has filled the only 
important gap, till now vacant, in our knowledge of the 
anatomy of the Lemurs. 


SCIENCE AND ART IN IRELAND 

A N important announcement as to the proposed action 
of the Government with regard to the various scien- 
tific institutions in Dublin is contained in the following 
article, which we reprint from the Times of Tuesday last : — 
The subject of the administration of Science and Art 
in Ireland in connection with increased State aid has now 
been under discussion at different times for many years. 
It must not be imagined, however, that Ireland is not 
already provided with numerous institutions for the pro- 
motion of Science and Art, or that it lacks grants for that 
purpose. In Dublin alone there are un^er the manage- 
ment of Royal Dublin Society, whicl^ is a chartered 
body, a M^eum of Natural History^ ^tanic Gardens 
(with Eotoical Museum), and a libraiy. 'Next comes a 
purely national institution, the Royal College of Science, 
with its small industrial collections and the geological 
collections of the Geological Survey, On the borderland 
of Science and Art we have the Royal Irish Academy, 
with its library and Antiquarian Museum, containing the 
richest collection of Celtic antiquities existing out of 
Copenhagen, including the celebrated Tara Brooch and 
Tara torques,” and the Cross of Cong. 

^ Proc. Zool. Soc., 1S64, p. 327. 


Coming to the region of Art pure, we have the School 
of Art, under the management of the Royal Dublin 
Society ; the Royal Hibernian Academy, corresponding 
to our own Royal Academy (which also has its School of 
Art) ; and lastly, the Irish National Gallery. So far as 
we^ can gather from the estimates, the total grant to 
Science and Art Institutions in Dublin is upwards of 
25,000/. a year, though it is difficult to obtain very pre- 
cise information on this head, as the votes are taken, 
some by the Science and Art Department, some by the 
Treasury, and some by the Office of Works. 

The Library, the Natural History Museum, and the 
Botanic Gardens have since 1865 been entirely supported 
by the State, though managed by the Dublin Society 
acting as trustees, while tlie collections of the Royal Irish 
Academy, which receive an annual subsidy of about 
2,000/. besides a house, have been very largely purchased 
out of public funds. The Royal Dublin Society has of 
late years devoted its energies and its private funds most 
usefully in furtherance of agriculture. The Royal Irish 
Academy not only covers the field of the Royal Society of 
England, but also' stakes under its care literature and 
antiquities. 

It will thus be seen, to compare the State supported 
institutions in Dublin with those in London, that the 
elements of the British Museum, the Geological Museum, 
the South Kensington Museum, the National Gallery, 
and Royal Academy exist in Dublin, to say nothing of 
the Royal College of Science, which has a more complete 
course than our own School of Mines. In spite, however, 
of the number of these institutions, and, in fact, because 
of their number, the collections, whether of books, natural 
history specimens, or antiquities, have not had the com- 
pleteness which one would expect. While on the one 
hand many have been inconveniently housed, . on the 
other the Government has naturally felt a difficulty in 
improving their condition so long as they were in the 
hands of more or less irresponsible private bodies, and 
hence the many attempts to bring about a consolidation, 
to which we may briefly refer. 

Thus we find that in 1 862 the Treasury appointed a small 
Commission, with Sir C. Trevelyan as chainuan, which 
made certain recommendations. Before these were acted 
on, however, the subject was, in 1864, taken up by a Com- 
mittee of the House of Commons, of which Mr. Gregory 
was chairman. This body dissented widely from the 
views expressed by the Treasury Commission, and thus 
the matter rested till 1868, when the Government decided 
to constitute a separate Department of Science and Art 
for Ireland, analogous in its constitution to the existing 
Science and Art Department in London for the United 
Kingdom;” and appointed a Committee, of which the 
Duke of Leinster, then Marquis of Kildare, was chair- 
man, to report on the best means of carrying out the 
project. 

The Committee, having upon it such representative 
Irish members as the Marquis of Kildare, the Very Rev, 
Dr. Russell, the then President of Maynooth, the Rev, S. 
Haughton, and Mr. G. A. Hamilton, the then Secretary 
of the Treasury, soon found it impracticable to organise 
such an independent department as had been contem- 
plated, and applied for an enlargement of their instr^Gr 
tions ; in fact, it became evident very early in the inquiry 
that all but a small minority in Ireland were in favour m 
continuing the connection with the English Deparjtrpe^ 
Teachers and students specially petitioned that the i#- 
nection might be maintained, as they saw cleady' Jtoi 
severance would deprive them of the highest /ew^^s ^4 
best promises of a career by cutting off lie Elfish field 
from them. However much some m^^y^regtef the fact, 
the fact remains that in all vocations'',^ Sghest talent 
will seek the place where it is most-^^ly prized and 
rewarded, which in the case of United Kingdom 
means London. 
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Acting upon this nnd other considerations, to which we 
need not further allnde, the Commission unanimously 
came to the conclusion that the remedy they weie seeking 
lay, not in the formation of a separate Department for 
Ireland — which, indeed, they went on to say would be 
detrimental to the interests of Science and Art in that 
country — but in the consolidation and better administra- 
tion of the existing institutions, and in the filling up of 
some obvious gaps. The essence of their recommenda- 
tions was the amalgamation of several of the collections 
into an institution strongly resembling the South Ken- 
sington Museum, but covering a wider held, which should 
be administered by a director, who should be in imme- 
diate relation not only with the Minister of Education, 
but also with the Irish Government. This scheme, how- 
ever, had a great drawback in the eyes of many of the 
leading noblemen and gentlemen in Ireland who were 
interested in the existing institutions, because it entailed 
the deprivation in the case of the two principal societies 
— the Royal Dublin Society and the Royal Irish Academy 
— of the privileges they had hitherto enjoyed of adminis- 
tering large public funds voted for the Natural History 
Museum and the Botanic Gardens, as well as other insti- 
tutions. This objection and, possibly, the economical 
views of the late Government, have sufficed to keep this 
question in abeyance since 1868 ; but it now appears that 
the present Government have determined to take some 
decided step, for they have, we understand, during the 
last few days' communicated with the bodies principally 
interested in the scheme. 

From the information which has reached us we gather 
that the plan now proposed is as complete as that indi- 
cated. by the Commission of 186S, although it is not 
identical with it. Thus it has been decided to build a 
Science and Ait Museum for Ireland similar to that now 
existing in Edinburgh. This will occupy a site adjacent 
to the principal buildings which now exist, and will con- 
sist of collections analogous to those of the South Ken- 
sington Museum, to which will be added the antiquarian 
collection of the Royal Irish Academy, and the industrial 
collection of the old Museum of Irish Industry. The 
building will also provide space for the Natural History 
Museum and Geological Collection, and will thus set free 
the present Natural History Museum, to which the library 
of the Royal Dublin Society will be transferred and formed 
into a public National Library. 

As may be imagined, this comprehensive scheme will 
entail the expenditure of a large amount of public money, 
and the Government make the offer contingent on the 
surrender of the privileges to which we have before 
referred, and the vesting of all the property in the Govern- 
ment. With the view, however, of still enabling those 
who at present take so great an interest in the existing 
institutions to continue this useful co-operation and repre- 
sent the special wants of the country, it is proposed that 
the new National Library shall be managed by a Council 
of twelve trustees— eight to be nominated by the Royal 
Dublin Society and four by the Government ; while the 
administration of the Science and Art Museum, which is 
to be under a director appointed by the Crown, as in Scot- 
landj will be controlled by a Board of twelve visitors — 
four nominated by the Lord Lieutenant ; fiye by the 
Royal Dublin Society ; and three by the Royal Irish 
Academy. 

It is not proposed to interfere with the functions of the 
societies we have named, and we are glad to see that the 
Government propose still to continue the aid they now 
give to them. 

In making^ these proposals the Government has taken 
the opportunity of putting on record its appreciation of 
the eminent services which have been rendered to both 
art and science by the societies we have named, and 
makes it clear that the motive for suggesting any diminu- 
tionof their independence is, that the wants of the com- 


munity with regard to such matters as public museums 
have now in Ireland, as long ago^ in England, outgrown 
the useful operation of private societies. 

The surrender of what we may, we hope, without 
offence, term some of their ornamental functions, will no 
doubt be somewhat painful to their members ; but we 
cannot suppose that they will allow their private feeling 
to stand in the way of a national scheme so rich in pro- 
mise, and based on principles which we should be glad 
to see applied in other localities besides Dublin. 


MINIATURE PHYSICAL GEOGRAPHY 


sands of the Lower Bagshot series are exposed 
along the shore at Bournemouth and form the cliffs. 
They are agglutinated into a very friable sandstone, which 



Fig. 1. 


disintegrates under the influence of rain with extreme 
readiness. The siliceous grains are cemented' together, 
probably by carbonate of lime. At any rate the adhesion 
of particle to particle is very slight and easily relaxed. 



Fig. 2. 


The result is that phenomena of erosion which else- 
where take years, centuries, ages, display themselves here 
on a miniature scale, and in a very short space of time. 
All the details of a river drainage syslcm may be seen 
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with perfect completeness in the space of a few square 
yards. Watersheds bounding contiguous basins, gently 
sloping plains, deeper valleys, steeply cut ravines may 
be recognised according as the rock varies here and there 
in more or less of cohesiveness. 

The slight inequalities in this respect give rise to many 
other details worth noticing. On the vertical surface of 
the cliffs the rock is etched in a manner scarcely per- 
ceptible unless the sun shines obliquely on its surface. In 
this way a rock apparently homogeneous is seen to have 
been originally built up of layers deposited at the most 
various angles in the manner characteristic of what is 
called false bedding. 

Here and there an undisturbed talus at the foot of a cliff 
has been permeated by water carrying some cementing ma- 
terial which feebly binds together again the incoherent sand. 
The base gets washed or blown away, and the surface of 
the talus is seamed with miniature landslips leaving steep 
and precipitous cliffs of the frightful height of at least 
two to three inches. These precipices are scored and 
columned with the sharpest fluting as they have been 
planed down by the subsiding soil (Fig. i reduced). 

Here and there again the rock is traversed horizontally 
by layers, in which the cementing material is ferruginous. 
When the rock is denuded down to this it first gets 
washed pretty bare and then broken up into angular 
fragments by the frost. Each of these fragments pro- 
tects the rock beneath, and so gradually gets mounted 
upon a little pedestal like the perched blocks of a Swiss 
glacier or the mud columns in the valley of Visp (Fig. 2, 
natural size). T, D. 

PHYSICAL SCIENCE IN SCHOOLS 
'^HE struggle which Physical Science has had to 
obtain a footing amongst the regular subjects of the 
school curriculum has not been altogether in vain, and 
the study of science now occupies a conspicuous place in 
the prospectus, at any rate, of many of our schools. But 
to those who, being behind the scenes, are acquainted 
with the real facts, the position which science occupies 
amongst other subjects, with a few honourable exceptions, 
is insignificant in the extreme. It is admitted as an axiom 
by all science teachers, that if the study of science is to be 
of any value, the student must, in some part at least of his 
work, be brought face to face with the facts of nature, and 
that unless this be the case the introduction of the sub- 
ject into the school course is worse than useless ; but how 
commonly does the so-called science- work of a school 
consist simply in the acquisition of so much useful 
knowledge ?” And even when in other respects the teach- 
ing is fairly satisfactory, the practical work is too often 
optional— an “ extra,” or taken on half-holidays, and so 
ruined by the competition of cricket and football. 

We believe that a fair standard by which to judge of the 
present position of the study of science in schools is to 
be found in the “Regulations of the Oxford and Cam- 
bridge Schools Examination Board,” and in the papers 
set at the examination for certificates (the flrst held) of 
July 1874. . Certificates are awarded to those who succeed 
in passing in a certain number of subjects ; and the pos- 
session of such a certificate should indicate that a boy 
has obtained a thorough education up to the point fairly 
to be expected on leaving school. 

Regulation 7 provides that “ the examination for cer- 
tificates shall include the following subjects : — 

“Group I.— (i) Latin; (2) Greek; (3) French and 
German. 

“Group IL — (i) Mathematics (Elementary) ; (2) Ma- 
. thepnatics (Additional). 

“ Group III. — (i) Scripture Knowledge ; (2) English ; 
(3) History. 

“ Group IV. — (i) Natural Philosophy ; (2) Heat and 
Chemistry ; (3) Botany ; (4) Physical Geography 
and Elementary Geology. 


Every candidate shall be required to satisfy the examiners 
in at least four subjects, taken from not less than three 
different groups.” 

From the foregoing Regulation, one would naturally 
suppose that equal value was attached to each of these 
subjects, an arrangement which would leave no room for 
the complaint that science did receive its proper 
credit. Let us examine whether the case. 

The examination papers show mS -but of more than 
fifty-two papers set, 07 ily four were set on scientific 
subjects. To pass in Latin it would seem that five 
different papers must be satisfactorily answered, in 
Greek four, in French and German eight, in Elementary 
Mathematics three, in Additional Mathematics/i?z/r, in 
Scripture Knowledge three, in English in History one, 
in Natural Philosophy one, in Heat and Chemistry 07ie, in 
Physical Geography one, in Botany 07 ie^ We may not 
unfairly take these numbers as representing the relative 
value of the different subjects in the eyes of the compilers 
of the Regulations. 

Thus, while a candidate who, having received his 
training in languages, selects, say Latin, French and 
German, English, and Elementary Mathematics, has to 
answer nineteen papers — the same certificate may be 
cheaply obtained from seven papers, by selecting Scripture 
Knowledge, Elementary Mathematics, Chemistry, and 
Physical Geography. 

Next let us examine the kind of questions set. Ele- 
mentary Mathematics means simply Arithmetic, Euclid, 
books i. and ii., and Algebra to simple equations. In Heat 
and Chemistry we find the following, amongst others 
(space does not permit to transcribe the whole paper). 

1. Define “ co-efficient of expansion.” What relations 
subsist between the linear, superficial, and cubical expan- 
sion of a piece of iron ? 

2. Describe fully the successive changes which occur 
when a piece of ice is placed in an open vessel, and the 
vessel then gradually heated to, say, 150° C. 

3. What are our available sources of heat ? 

4. What degrees on the Centigrade scale correspond to 
16® R. and - 4* F. ? At what temperature will Fahrenheit 
and Centigrade thermometers give the same reading ? 

5. Distinguish between elements and compounds, and 
between compounds and mixtures. 

6. What is the composition of the atmosphere ? Give 
the outlines of a method for analysing it accurately. How 
is it proved to be a mixture and not a chemical com- 
pound ? 

7. I want to convert 132 '4 grm. of lead nitrate into 
lead sulphate. How much potassium sulphate will effect 
this change, and how much lead sulphate shall I obtain ? 
(Pb = 207, K = 39.) 

In Physical Geography : — 

1. How may the earth be proved to be a globe, and in 
what respects does it differ in form from a perfect sphere ? 

2. Show by examples how climate is affected by the 
position of a locality independently of the latitude ? 

3. Define the terms watershed, de?tudation. Give in- 
stances of denudation effected by rivers. 

4. Explain the terms dip, strike, joints, and faults. 

5. What is supposed to be the origin of coal, and on 
what facts is this supposition based ? 

6 . Name and describe fully the accompanying speci- 
mens : — 

[Specimens : Granite, oolite, dolomite, selenite, and 
two bivalve fossils.] 

It is to be remarked that, with the exception of the last 
question, there is no test of a practical kind at all. Is 
the knowledge of the composition of the air, of the 
reasons for believing that the earth is round, of the 
meaning of the terms watershed, dip, &c. — is this the 
utmost that should be demanded of a boy of eighteen 
who has studied science instead 0/ tfid older well-esta- 
blished subjects of classics and maffiematics ? 


312 


NATURE , 


[ Ee 5 . 17, 1876 


Compare with this the extent of knowledge expected 
in other subjects. French and German, for example, 
together form one subject : to succeed, the candidate 
must be proficient in dictation in each language ; trans- 
lation from unseen authors; the grammar, history, and 
etymology of the languages ; translation from English 
into French and G^Mn, besides translation from books 
appointed. For tl^Ht examination, books which might 
be chosen were — In Trench, Pascahs “Provincial Letters 
in German, “Faust” and “ Italianische Reise.” 

The relatit^^^^&e attached to different branches of 
science is alsd^""worthy of remark. Chemistr}’-, for ex- 
ample, is supposed to be so far inferior to Botany as an 
educational study, that the slight subject of Heat is added 
as a make-weight. 

It is really hard to determine whether the compilers of 
these Regulations (the head-masters of one or two of our 
most important schools being amongst them, if report 
errs not) have acted simply in ignorance of what physical 
science in a school ought to be, or whether this is an inge- 
nious device to strangle science as a school study, and to 
get rid of the obnoxious interloper by driving the weak 
and idle to it, and thus giving it a bad name as " the 
refuge of fools.” N. Marshall Watts 


PROF, MAX MULLER 

P ' was decided at a Convocation held at Oxford on 
Tuesday that an inducement should be offered to Prof. 
Max Muller to continue to honour Oxford by remaining 
connected with that University. It would certainly have 
been a disgrace had no effort been made to retain the 
services of so eminent a scholar, which other countries 
are eagerly anxious to obtain. The proposal made by the 
Dean of Christ Church, which was carried by a large 
majority, was to relieve Prof. Muller of the obligation to 
lecture, and to provide for the appointment of a deputy, 
who should receive one-half of the salary of the present 
Professor. This scheme is confessedly somewhat of a 
makeshift ; time was of importance, and the proper course, 
by statute, because lengthy, was not available. Vienna had 
offered the Professor a Chair of Sanskrit and provision 
for the publication of his books ; and to this offer an 
immediate answer "was necessary. The present, the Dean 
wished it to be understood, wns a prorisional arrange- 
jment in view of impending changes. The Dean was 
Jauthorised to state that the Government “Universities” 
pin would constitute an Executive Commission, with 
powers to receive schemes from Colleges, and to base upon 
mem the new University and Collegiate organisation, He 
Wedged himself there should be an opportunity given for 
'Considering in constitutional form the permanent arrange- 
ment of the matter at present in hand. He defended 5 ie 
decree from the charge of robbing Comparative Philology, 
for Sanskrit studies were an essential part of it, and the 
arrangement would give an admirable opportunity for 
s<mie young man to make out his claim to Professor- 
ship. He could have wished the arrangement had been 
more liberal, but, in fact, the University had come to the 
end cC its tether. The Dean then dwelt on the high 
ivalne of Professor’s services. He told how Mr. Max 
iMiiller had “ audaciously ” projected, when but a youth 
land a pupB of Bumonf, an edition of the Ri^eda. For 
jMs he was forced to come to England, for which puipose 
lie raised funds by translations, &c. Bunsen, on whom 
he called without introduction, had forwarded him to 
Prof. Wilson, and the India House, with sagacious libe- 
rality, took him up. Dean Gmsford had bidden men read 
Homer, with some ancient commentator, as the key to 
Greek literature. If these had been only accessible in 
manuscript, involving the reading, indexing, and perpetual 
annotation of infinite other MSS., who would have un- 
dertaken the task ? And this was what Max Muller had 
done; Dean Liddell knew not whether to admire and 


wonder at most — ^his ardour in commencing, his perse- 
verance in continuing, or his genius in the execution of 
his work. With regard to a recent statement as to Prof. 
Miilleris future work, the Dean stated the fact to be that 
the University had accepted the offer of publishing a 
choice selection of translations from Sacred Books— at 
the utmost, twenty-four volumes. But this, it was obvious, 
was sufficient to prevent the Professor from enjoying the 
position of a sinecurist. The Dean concluded by enu- 
merating a list of the Professor’s distinctions, and urged 
the University to keep him if it could, how it could, wliile 
it could. 

We must say that most of those who spoke in the 
discussion which followed missed the [real point at 
issue. Prof. Max Muller has already rendered such 
important services to Oxford, to England, and to 
Science, and proved himself so competent to continue 
these services, that there should have been no hesitation 
whatever about endowing him sufficiently to enable him to 
continue his valuable researches unhampered. But we 
must be thankful for small mercies at present, hoping 
from the hint dropped by the Dean that better things are 
in store. 


PROF, NORDENSKJOLD ON THE JENISEI^ 

I HAVE before mentioned the great abundance of extraordi- 
narily delicate varieties of fish which Jenisei yields, and that 
during our river journey we made as complete a collection of 
them as possible. The steamer’s tedious voyage wsls, besides, 
employed by me in collecting statements regarding the names of 
the most important varieties, ' the price paid for them on the 
steamer, and their size. 



Common 

Greatest 

Price. 


weight. 

weight. 

Njelma ^ 

... 13 lb. 

50 ib. 

80 kop. per pood 

Tschir 

... 6 „ 

... 25 „ . 

10 „ each. 

Omul 

... 14 „ 

3 »j 

• ^ »» j» 

Muksum 

- 4 „ 

12 

■ 9 jj j? 

Salmon 

... 16 „ 

... 80 „ 


Sterlet 

Sturgeon 

... 16 „ 

- 2° - 1 

... 280 „5 ■ 

. i5okop. per x^iood* 

Silj 



•• 40 » „ 


The trade, however, is carried on here in tins way, that the 
goods to be purchased are valued in coin, but payment is 
made in goods at the merchant’s valuation, on w'hich account 
the true price is x^erhaps considerably below that whicli i.s here 
stated. 

After the numerous crew on the Alexaijdcr and the “lodjors” 
had attended with great devoutness a festival service in the 
church of the monastery and a neighbouring chapel where the 
holy iounder’s dust and work -harness are preserved, after we 
had seen several of the remarkable things belonging to the 
monastery, and among them an exceedingly well-preserved Scla- 
vonic Bible from the sixteenth century, and after I had paid a 
visit, along with the captain, to an aged cripple who in his youth 
had made a pilgrimage to Jerusalem, we steamed on. Our pro- 
gress, as was commonly lie case, was slow, in consequence of 
the strong current and the frequent stoppages, which of course 
we turned to account by making excursions to examine the 
natural history of the region, by conversing with the inhabitants, 
&c. The latter consist partly of Russians who have settled 
there, partly of natives, “Asiatics,” who frequent the rivers 
during summer, partly on their own account, partly as employed 
by Russians. In such circumstances their dwellings consist of 
tents of quite the same form as the Lapp “ kota.” The Samoyede 
tent is commonly covered with reindeer skins, the Ostiak tent 
with birch bark. A number of dogs are always found in the 
neighbourhood of the tent, which during winter are used for 
general draught purposes, and in summer for towing up 
boats against the current — a means of transport on water 
which greatly surprised our seal-fishers. For this purpose' 
a sufficient number of dogs are harnessed to a long line,- 
one end of which is fastened to the stem of the boat. The 
dogs then go forward upon the level bank, where in this way 

^ Continued from p. 277. 

- Njelma, Tschir, Omul, and Muksum are varieties of the Gwyniad. 
Sdj IS the fry, or young, of the same fish. 
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true dog-tracks are formed, and the boat, which req^uires only a 1 
moderate depth of water, is kept afloat at a sufficient distance 
from the bank by the rudder, which is managed by a person 
sitting in the stern of the boat. The boats are often hollowed 
out of a single tree stem, and may be notwithstanding, thanks to 
the dimensions die trees attain in these regions, of very beautiful 
form and very large. The dogs have a strong resemblance to 
the Eskimo dogs in Greenland, which are also employed as 
draught animals, which may perhaps be considered a proof that 
the same climatic circumstances and a similar method of employ- 
ing a species of animals create like races. Most of the natives 
who come into intimate contact with the Russians at the present 
time, we are informed, profess Christianity. That many heathen 
customs still, however, cleave to them is shown by the following 
incident. At a ‘ * simovie ” where we landed for some hours on 
Sept. 16, we as usual came upon a burying-place in the wood 
near the dwelling-houses. The corpses were laid in large coffins 
above ground, with a cross in nearly every case raised over them. 
At one of the graves there was a consecrated picture fixed to the 
cross, which must be considered an additional proof that a 
Christian reposed in the coffin. Notwithstanding this, several 
garments, which had belonged to the deceased, were found hang- 
ing on a bush near the grave, together with a bundle containing 
food, principally dried fish. At the graves of the richer natives 
we are informed that the survivors place, together wdth food, 
some rouble notes, in order that the departed may not be alto- 
gether destitute of ready money on his entrance into the other 
world. But that fine clothes are not considered any special 
recommendation with St. Peter was evidenced by the exceedingly 
shabby, tattered, and patched condition of the garments hung up 
at the grave in question. 

Plitherto we had during our journey from Dudino up the 
J enisei for the most part very fine, often warm, autumn weather. 
The first frost occunred south of Saostrovskoi on the night before 
Sept. 20, and from that date the temperature of the nights was 
generally under the freezmg point. The days, however, con- ' 
tinned to be wann and fine. The fall of rain was slight. ‘ 

On the 20th we anchored at the mouth of one of the largest 
tributaries which fall into Jenisei from the east, viz., Podkam- 
niennaja Tunguska. Immediately below a welcome opportunity 
offered of taking soundings right across the river, which is here 
over a kilometre broad. A little distance from the western bank 
the lead showed four fathoms, afterwards the depth again dimi- 
nished to 2 \ fathoms, but afterwards increased anew to seven 
fathoms. At a number of other places also soundings were 
taken, which are believed to confirm the statement of the pilots 
that the depth of the river as far up as Jeniseisk is efficient even 
for large vessels. Plowever, in order to establish this with 
complete certainty, and to discover the most convenient channel 
for navigation, much more complete hydrographical surveys are 
required than those which we had an opportunity of making in 
passing. 

As I have already mentioned, productive potato land and 
cabbage plots arc to be found at the Skoptists’ Colony, north of 
the Arctic circle, and the farther south we came, the more such 
patches of cultivation increased in size. No proper cultivation 
of grain is met with until we reach Sykobalka, situated in lat. 
60®, but in the future it is quite certain that 'luhen the wooi^ and 
7norasses are diminished, a profitable agriculture may be car- 
ried on much farther north. Already from this point to the 
southern boundary of Siberia, or more correctly to the steppe 
lands of Central Asia, w^e have at most places more than lOO 
Swedish miles (1,000 kilometres), and ifw^e consider that a belt 
of land of this breadth, for the most part covered with excellent, 
easily cultivated soil, extends right across the whole of Asia from 
Ural to the Pacific Ocean, we may form an idea of the immeasur- 
able field of conquest for the plough of the cultivator which 
these regions offer, and the future which some time must open up 

^^Immediately south of Sykobatka we passed the church village 
Nasimowskoi, and a deserted gold- washer’s “residence” lying 
right opposite, named after the first conqueror of Siberia, Jerma- 
kova. The “ residence ” originated in the discovery of beds of 
sand rich in gold in the pretty extensive territory of a tributary 
of Jenisei on the east of that river, which before^ the Californian 
discovery was repowned as the richest gold district of the globe. 
In a short time many colossal fortunes were made here, and the 
stories of the hundreds of ponds which one or another yearly 
washed, and the reckless, riotous mode of life of those whom 
fortune allowed to win the great prizes in the gold-washing 
lottery, still fonrfc a favourite subject of conversation in the 


region. Heightened rates of labour and diminished supplies of 
the noble metal have, however, of late, led to the abandonment 
of a number of the washings which formerly were most profit- 
able, and the others scarce pay for the working. Many of the 
gold washers who were foimerly rich, have, in the attempt to 
increase their wealth, been ruined, and disappeared ; and others 
who succeeded in retaining their pond of gold — that is the mint- 
unit that the gold washers prefer to employ in conversation — 
have removed to Paris, Petersburg, Moscow, Omsk, Krasno- 
jarsk, &c. All the “residences” are therefore now deserted, 
and form on the eastern bank of the river a row of half-decayed 
wooden ruins surrounded by young trees, after the disappearance 
of which in a short time only the tradition of the former era of 
prosperity will be found remaining. In one respect, however, 
these gold-washers have exercised a lasting influence on the 
future of the counti7 ; for it was through them that the first 
pioneers were spread in this desolate land, the first seed sown of 
the cultivation of the region. 

At many places along the river there is _ to be seen besides 
another peculiar memorial chiefly from the time when thousands 
of labourers were collected at the gold-washings, viz., colossal 
flat-bottomed boxes formed of logs, which are here called 
“barks,” which lie drawn up on the banks, more or less decayed. 
They were used for the transport of the necessaries of life on the 
river from Southern Siberia, and an idea may be formed of the 
calm flow of the Siberian rivers and their suitableness for water 
communication, from the fact that in this way goods were trans- 
ported as far as the most northerly “simovies” on the Jenisei, 
on the main river, from regions situated south of Minusinsk, near 
the Chinese frontier and along its tributary the Angara from 
Lake Baikal ; in fact, still failher, for even the river Selenga, 
which falls into Lake Baikal from the south, is navigable for a 
good part of its course. In order, however, to sail up these 
rivers from Jeniseisk there are required, as I have stated before, 
some operations for clearing the channel, but they are inconsider- 
able in comparison with the importance of the object. “Barks 
of average size, built for the carriage of grain from Minusinsk, 
cost 300 roubles, load up to T30 tons, and are managed during 
the voyage down the river by fifteen men. After reaching their 
destination they are sold, in case a buyer can be found, for a few 
roubles. Notwithstanding their awkward shape they are well 
adapted for the river comnninicaiion in question, and they would 
be still more so if during the down voyage of a considerable train 
formed of twenty or thirty of such craft, a small steam-lug could 
be had like those that are employed in the Archipelago of Stock- 
holm. In this way the crew on each bark ” might be reduced 
to one-third ; and the freight, which is already low, be farther 
reduced. , , . , „ 

Since Sept. 20 night frosts had often occurred, which naturally 
considerably diminished the resiilis of our excursions at the 
steamer’s stopping places. We became therefore more impatient 
to reach our ne.ircst destination. The strong current and the 
frequent stoppages delayed our journey, so that it was not until 
Sept. 30 that we could anchor at the town Jeniseisk. Here we 
stayed some days for the purpose of getting news from Europe, 
examining the fine collections made iii several branches of natural 
history by Herr hi. Marks, an exile, and settling our affairs ; in 
connection with which I ought specially to mention that the 
owner of the Alexander, Herr Balangin, declined to receive any 
payment for our long voyage in the steamer, on which I made 
over instead, as a memorial to him and the excellent master of 
the steamer, Herr Jarmenieff, the Nordland beat, in which we 
began our river journey, and which had afterwards been brought 

hither in tow. , , . 1 1. 

We then proceeded on our return journey by land throiigti 
Krosnojarsk, Tomsk, Omsk, Tjumen, Ekaterineburg, Tagilsk, 
Perm, Kasan, Nischni -Novgorod, Moscow, Petersburg, and 
Helsinfors to Abo, and thence by steamer to Stockholm. 

'With the exception of some short stoppages in the large 
towns we travelled day and night, and a sketch of this latter 
part of our journey would therefore be occupied principally with 
the agreeable and friendly reception which we uniformly met 
with, and the interest which was universally felt in our polar 
journey. The correspondence which has appeared on this sub- 
ject in the newspapers may perhaps free me from the obligation 
of saying more on this subject. . >1. 

Before I finish this letter I ought finally to mention that the 
large collections in natural history made by the exp^e^tron both 
in Novaya Zemlya and the Kara Sea, and during our river 
journey on Jenisei, all, with the exception a large collection 
; of fidr from Siberia sent by caravan; dome to liana m good 
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condition. For tlie examination and description of these col- 
lections I ^^dsh to employ the younger scientific men of eminence 
in our country, and as the most of them cannot without too great 
a sacrifice undertake year-long labours more or less foreign to 
tlieir proper employment, I have made an application to the 
Government for a grant of 10,000 cro^vns (about 550/.) to defray 
the expense of working up the collections.^ If this application 
be granted, and the collections of the expedition of 1875 thus be- 
come not a dead museum-material, but fructify for tlie purposes 
of science, I hope that the sea visited by the expedition, for- 
merly almost unknown, will soon be reckoned among those of 
our globe which are well known in respect of their natural 
history. 

Part of these scientific researches besides concern purely 
practical questions, and I shall therefore, as they are concluded, 
give you a short account of them. 

A. E. Nordenskjold 


ON THE SPECTRUM OF NITROGEN AND 
THAT OF ALKALINE METALS IN GEISS- 
LER TUBES, BY M. SALET 

TN 1872 hlr. Schuster published the important statement that 
“ nitrogen, heated in a Geissier tube with metallic sodium, 
ceased to give the characteristic channelled spectrum. ’’ He de- | 
scribed the bright lines he got in this case, and attributed them 
to pure nitrogen, considering the band spectrum to be that of an 
oxide of nitrogen, a compound destroyed by the alkaline metaL 
These conclusions were afterwards disputed, for, in repetition of 
the experiments, the channelled spectra were seen to disappear 
after action of the sodium, but they wfere replaced by various 
spectra, none of which belonged to nitrogen ; so that, after its 
purification, this gas could not be detected by prismatic analysis. 
The chemical compound really formed by the action of oxygen 
on nitrogen is (as M. Salet pointed out) peroxide of nitrogen, a 
very stable substance, whose spectrum does not coincide with 
that, the appearance of which is to be explained. 

In a recent note to the French Academy, M. Salet affirms 
(i) that the channelled spectrum may be produced with nitro- 
gen heated in contact with sodium j (2) that the disappearance 
of the nitrogen spectrum is due to that of the nitrc^en itself, 
which is entirely absorbed by the sodium under the influence of 
the electric discharge ; (3) that the spectrum described by Mr. 
Schuster may probably be attributed to vapours of the alkaline 
metal. 

He describes some of his more decisive experiments. A closed 
tube of hard glasswas procured, 12 cm. long and 2 cm. in diameter ; 
at one end were introduced two aluminium electrodes, about 
r cm. apart j to the other end was soldered a tubulure with an 
enlarged part, into which was put a small piece of sodium, then 
the tubulure soldered to the mercury pump. A vacuum having 
been made, the sodium was heated ; it swelled and boiled, 
imTting with hydrogen j the swelling at length ceased, and at a 
higher temperature the sodium was Sowly volatilised. Then the 
apparatus was separated from the pump, with the blowpipe ; 
and the bright liquid and globule of sodium was brought 
into the tube. After cooling, the enlarged part was sepa- 
rated, and the tube directly fiised on to the pump. Then 
exhaustion was recommenced, and the sodium volarihsed, care 
being taken that the condensation of the metallic vapour occurred 
only in the half of the tube not holding the electrodes ; and nitro- 
gen, pure and dry, -was then admitted. A vacuum was produced 
anew three times with the nitrogen, the alkaline metal being 
volatilised each time. Lastly, the apparatus was closed, having 
a pressure of about 5 mm. It was now possible to fuse the 
globules, unite them, and volatilise them afresh a dozen times in 
contact with the same mass of gas, without the appearance of 
the spark between the electrodes being in the least degree modi- 
fied. The Holtz machine was used, or an induction coil with a 
Leyden jar ; the inlerpolar space was roseate violet, and gave 
the channelled spectrum with the greatest distinctness. When 
the disruptive spark of the Holtz machine is employed, the jet 
of roseate violet light giving the channelled spectrum is instan- 
taneous, as can be shown % a simple method (which M. Salet 
described). By volatilisation the sodium may easily be brought 
to the neighbourhood of the electrode. It there appears in the 
form of brilliant globules of a very pure silver white \ but if the 
tube be set in action, the portions subjected to the action of the 
^^^aunous discharge are at once tarnished. The metallic surface 
^fisappears, and is replaced by a brownish black. At the 


same time one sees in the appearance of the electric jet changes 
produced which are caused by a greater rarefaction. If the sur- 
face of the sodium be renewed the action continues, and the 
spectrum of nitrogen presently quite disappears ; the light is 
yellowish, and due, for the most part, to sodium ; there are, _ in 
general, slight impurities (from the electrodes and glass), which 
give some strange lines. 

M. Salet made a direct experiment to show this absorption of 
nitrogen by sodium under the influence of electricity. ^ He made 
a tube like the one that has been described, but bearing a trun- 
cated barometer ; and introduced nitrogen at a pressure of 
27 mm. The absorption of the gas was sufficient for one to be 
able to follow with the eye the ascent of the mercurial column. 
After a few minutes, having twice renewed the surface of the 
sodium, no difference could be perceived between the mercury 
surfaces in the two branches of the manometer. 

The author also sought to characterise this absorption chemi- 
cally. He broke a tube and treated separately mth water a por- 
tion of the sodium remaining bright and a portion of the sodium 
. altered by electricity. Into the solution he poured Nessler s test. 
One of the two liquids was strongly coloured yellow ; it was that 
containing the altered sodium, the other was not altered in 
I aspect. There was formed, then, under the influence of elec- 
tricity, nitride of sodium decomposable by water with production 
of ammonia. This body is formed only at a temperature higher 
than red, like nitride of magnesium ; or even is not produced 
directly at any degree of heat, like ammonia. M. Salet proposes 
to prepare and analyse it. 


NOTES 

We hear with r^ret that the publications of the Geological 
Survey of the Territories by Prof. Hayden are likely to be 
stopped by the partisans of rigid economy in the U.S. House of 
Representatives. If this step be carried out it will be a serious 
loss to the scientific men of Europe, as well as of America. The 
discoveries which have been made by the staff under Prof. 
Hayden’s direction are of the highest value, both from a scien- 
tific and a commercial point of view, and the ‘liberality with 
which they have been circulated in Europe by the American 
Government has earned the gratitude of all who care for the 
advancement of knowledge. We trust that the rumour is untrue. 
If it be true, we hope that a voice of remonstrance will go forth 
from Europe. The possibility of a political change putting an 
end to a gi-eat national work like that of Prof. Flayden illustrates 
one of the worst flaws in the American Constitution, the can- 
celling of all Government appointments at the election of a new 
president. 

M. Leverrier was not present at the Anniversary Meeting 
of the Astronomical Society to receive the medal which for a 
second time has been awarded him for his valuable Planetary 
Tables, Ill-health, caused by his recent great labours, was, we 
believe, the cause of his absence. 

The Annual Address of the President of the Geological 
Society will be given at the Anniversary Meeting to-morrow. 

We are gratified by the statement contained in the Queen’s 
Speech, that the Government intend to introduce, in the course 
of the session, measures relating to Primary Education and the 
Universities. An important article on the subject appeared in 
Monday’s Daily News, in which the defects of the present con- 
stitution of our Universities are forcibly pointed out- It is 
also shown how important a bearing the composition of 
the Commission would have in the character of its work, 
and that it would be but a proper act of deference to the 
valuable labours of the Science Commission if the new com- 
missioners numbered some eminent representatives of science. 
What the direction of the proposed University reforms is 
likely to be may be to some extent gathered from the in- 
spired” hint dropped by the Dean of Christ Church, on Tuesday, 
in connection with the proposal to retain the services of Prof. 
Max Muller for Oxford. The Dean was authorised to state that 
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the Government Universities ” Bill would constitute an Exe- 
cutive Commission with powers to receive schemes from Col- 
leges, and base upon them the new University and Collegiate 
organisation. We shall deal at length with this important sub- 
ject at the proper time. 

We hear a rumour — which we think not unlikely to strengthen 
into a more certain sound — that the scheme for removing the 
Oxford Botanic Garden from its present historical and picturesque 
site to the bleak and arid parks/’ has fallen through, and that 
immediate steps are to be taken to put the existing establishment 
on an efficient footing. 

The Tiims^ correspondent, telegraphing from Rome on 
Tuesday, states that the Working Committee appointed by the 
Italian Government to act in concert with the General Committee 
in London for carrying into effect the exhibition of a loan col- 
lection of scientific instruments^ to be opened at South Ken- 
sington in April next, have just addressed a circular to the 
various scientific institutions and individual sazrnis throughout 
the country. It informs them that His Majesty’s Government 
ardently desires that Italy should also take part in tbe Exhibition, 
and requests them to examine what instruments in their collec- i 
tions may be most worthy of being exhibited. It especially calls 
their attention to instruments of an historic character, and to 
those which have been constructed and principally applied in 
Italy. In the case of important instruments, of which the use 
cannot be dispensed with for the length of time the Exhibition 
may remain open, or which aie of too fragile or too delicate a 
description to incur the risk of transport, but which, from their 
novelty or perfection, merit being brought before the notice of 
scientific men through this Exhibition, the Committee request 
that models and photographs of not too small a size may be sent 
These models and photographs are to be made at the expense of 
the institution or persons exhibiting, but in cases where they may 
not be able to support the expense, the Committee, in propor- 
tion to the importance of the instruments, will supply the means 
from a fund set apart for the purpose by the Minister of Public 
Instruction. The Committee suggest that especial regard should 
be had to the quality and interest of the objects sent, rather than 
to the quantity. 

A SUPPOSED error in the determination of the date when 
Easter Sunday should fall in the present year has been made 
the subject of communications to various metropolitan and pro- 
vincial journals. We shall enter more fully into this question 
next week ; meanwhile it may be stated that the presumed error 
is an imaginary one, according to the strict methods for ascer- 
taining the date of Easter Sunday, which is correctly fixed by 
our almanacs to the i6th of April. 

A COMMITTEE lias been formed at the Hague for the purpose 

I of organising a movement to erect a statue in that city to 
Spinoza, the 200th anniversary of w^hose death occurs tliis 
month next year. Foreign committees have also been formed, 
and among die members of the English committee are Professors 
Bain, Huxley, Jowett, Max Muller, Tyndall, Principal Tulloch, 
I Messrs. G. H. Lewes and Herbert Spencer. Committees have 
I also been formed in Germany, Austria, Belgium, the United 
I States, Finland, France, Italy, and Switzerland. We do not 
\require to say anything in favour of this movement ; now that 
the matter has been mooted it seems surprising that nothing 
of this kind has hitherto been done to honour the memory of one 
of the greatest, purest, and most cosmopolitan of philosophers. 
The movement only requires to be widely known to meet with 
adequate practical support ; many who may differ seriously from 
Spinoza’s philosophy will be glad of an opportunity to show 
their appreciation of a great, courageous, and disinterested 
thinker. The treasui'er is Mr, A, W. Jacobson, the Hague, the 
president being Dr. M. F, A. G. Campbell, of the same place. 


As regards our note in a former number on the Obi Ex- 
pedition, we find that Dr. Finscli, of Bremen, whom we spoke 
of as about to accompany it, will himself be the conductor of it, 
and will be assisted by Dr. Brehm and Count Waldburg-Zeil, 
also the well-known microscopist Oscar Schmidt, of Strasburg. 
The Expedition is organised and sent out by the Verein fiir 
Deutsche Nordpolarfahrt in Bremen, and will proceed overland 

Semipalatinsk and the Altai. It is expected to return late 
in the autumn. 

We are much pleased to see that Mr. E. L. Layard is gazetted 
to the Consulship of New Caledonia. In spite of the enormous 
pressure of business upon him during the late transfer of govern- 
ment in the Fiji Islands, Mr. Layard has managed to do a con- 
siderable amount of scientific work there ; he has sent home large 
collections of birds, as well as several valuable papers. 

We have received a copy of the Statement by the Committee 
appointed by the British Association for the Advancement of 
Science for the purpose of continuing the investigation on the 
desirability of establishing a “close time ’’for the preservation 
: of indigenous animals. Of the indirect and direct causes which^ 
tend to reduce the numbers of the Wild Fowl, which the ’ 
“ Statement ” mostly concerns, the control of the latter of these i 
causes forms its substance. It is shown that the ineffectual \ 
working of the “ Wild Birds’ Protection Act ” depends on the - 
insufficiency of the penalties imposed, the market value of Wild ' 
Fowl being high. It is also shown that as those who employ , 
their time in the pursuit of these birds are in the habit of taking 
out a gun licence and of refraining from exercising their calling 
in certain waters and over certain lands, therefore they fuBy 
realise the nature of restraint, and would be willing — ^the better 
class of them, at least — ^gladly to recognise the propriety of a 
well-considered and stringent measure, which by effectually pro- 
tecting Wild Fowl during the breeding season would secure [to 
them a greater abundance at other times of the year. Whilst 
considering the protection of small birds as of minor importance, 
the Committee are of opinion that some steps for the regulation 
of bird-catchers might well be taken. 

At a congregation of Cambridge University on Feb. 3 the 
following grace passed the senate : — “ That a grant of 50/. be 
made from the Worts Travelling Scholars’ Fund to William 
Bridge, B.A,, of Trinity College, to enable him to visit Naples, 
for the purpose of using Dr. Dohrn’s Zoological Station, and 
making researches in Natural History, on the understanding that 
specimens be sent by him to the University, accompanied by 
reports which may be hereafter published.” 

At the Royal Geographical Society on Monday last, Sk 
Henry Rawlinson intimated that Lieut. Cameron had solved the 
difficulty with regard to his followers, by purchasing a vessel at 
Loando for. 1,000/., in which they sailed early in January for the 
East Coast of Africa. By last accounts the explorer was still at 
Loando, whence he was to sail by the next steamer for Madeira. 
At the same meeting the Diary of the late Mr. Margary, from 
Hankow to Ta-li-fu, was read. 

The Council of the Society of Arts have appointed Mr. H. 
Trueman Wood as Assistant Secretary, under Mr. P. Le Neve 
Foster, Secretary of the Society. Mr. Wood has been for the 
last three years the editor of the Society’s journal. ' 

The Senatus of the University of St. Andrews have co^eiiissd 
the degree of LL.D. on Mr. James Stuart, M. A.j of 

Mechanism and Applied Mechanics in Cambridge Umyersity, 
and on Mr. James CroU, of H. M. Geological purvey. 

We hear that ten days after the ascent of Mont 

Blanc, noticed in our last number, A^caericau lady ascended 
I not only to the Grand Mulcts^ td' th® summit itself, when 


3i6 


NATURE 


\_F 6 b. 17 , 1876 


the temperature was — 25°. She reached the top on Jan. 31 at 
three o’clock in the afternoon, when the sun lighted up an 
immense panorama. The thermometer marked at the Grand 
Mulcts — 13'’ and the Grand Plateau — 19®. The lady had with 
her several guides, and slept at the Grand Mulcts on the 
evening of Jan. 31, returning by La Vallee on Feb. i. She 
was enthusiastically welcomed by [the inhabitants of Cha- 
mounix. 

One of the Exhibitions granted to Cambridge University by 
the Worshipful Company of Clothworkers to be awarded to 
Non-Collegiate Students for proficiency in Physical Science, has 
been gained by Alexander Scott, educated at the University of 
Edinburgh. It is of the annual value of 50/., and is tenable for 
three years. 

An open scholarship in Natural Science, of the yearly value 
of 90/., tenable for five years, will be competed for at Queen^s 
College, Oxford, on April 25, and follow ing days. Candidates 
should signify, as early as may be in March, to the Provost, 
their intention of standing. 

There are 616 boys now on the school-list at University 
College School. 

We are glad to see that an influential movement is on foot to 
form a Bristol and Gloucestershire Archaeological Society. Such 
a society will have a fertile field for varied work in Gloucester- 
shire, and we have no doubt, from the names which are identified 
with the movement, that the Society, when formed, will produce 
valuable results. The inaugural meeting will be held some time 
during the Easter holidays. 

It is proposed to open a school for field and laboratoiy in- 
struction in Geology early in J uly, under the auspices of the Cornell 
University, at Ithaca, New Y ork. The methods of instruction will 
be essentially die same as heretofore successfully employed at Peni- 
kes^ Cleveland, and Peoria in the study of zoology and botany. 
The first and last quarters of the session will be spent at Ithaca, in 
laboratory work in connection with frequent lectures. About one- 
half of the session (second and third quarters) will be devoted to 
field work, with headquarters in an encampment in a mountainous 
r^ion chosen for its fitness in illustrating geological structure. 
Prof, Theo. B. Comstock will have charge of this school. Similar 
schools with local field work where required are being organised 
under the direction of the professors in charge of the departments 
of physics, chemistry, botany, zoology, and free-hand drawing in 
Cornell University. 

The following College Lectures in the Natural Sciences will 
be_ given at Cambridge during the Lent Term :—Gonville and 
Cains College : On Anatomy and Physiology, by Dr. Bradbury ; 
On Non-Metallic Elements, by Mr, Apjohn. — Christ’s College : 
On the Physiology of the Senses, by Mr. H. N. Martin. — St. J ohn’s 
College : On Elementary Chemistry, by Mr. Main ; Instruction 
in Practical Chemistry will also be given ; on Palseontology (the 
Annuloida and Annulosa), by Mr. Bonney ; on Physical Geo- 
rgy? Bonney ; on Elementary Geology, by Mr. Bonney. 

— Trinity Collie : On Sound and Light, by Mr, Trotter ; on 
Electricity and Magnetism (Elementary Course), by Mr, 
Trotter ; 'Practical Physiology and Histology, by the Trinity 
Prselector in Physiology (Dr, Michael Foster) .—Sidney Sussex 
College : On Botany fV^etable Histology and Physiology), by 
Mr. Hicks. — ^Downing College : On Physiology (Papers and 
Catechetical Lectures, with special reference to the Natural 
Science Tripos and the Second M.B. Examination), by Dr. 
Bradbury. On Chemistry (Papers and Catechetical Lectures), 
by Mr. Lewis, 

A LAUDABLE scheme is on foot to unite the local societies of 
Cumberland into an Association for the Advancement of Science 
and Literature, having for its objects the spread of culture, 
mutual assistance in the organising of lecture courses, &c.. 


wholesome emulation among the constitutent societies in the pro- 
duction of original papers, a yearly union in some town of Cum- 
berland for the reading of original papers and discussion of 
subjects affecting the scientific and literary welfare of the com- 
munity, and the publication, at the expense of the Association, 
of those original papers brought before the various societies 
which may be considered worthy by the Council. 

The Iowa Weather Revuzu, No. 3, gives a brief resume of the 
weather during each of the six decades of October and 
November last. Among the more interesting points noted are 
the occurrence of the Indian summer from the i8th to 24th 
October ; the entire absence of snow or rain from the greater 
part of the State during November, and a rapid fall of tempera- 
ture with a N.W. wind on the afternoon of the 28th November, 
amounting to upwards of 40“ in twelve hours. The meteoro- 
logical year, ending with November, was 3° ‘8 colder than the 
average, and Dr. Hinrichs, judging from the sequences of the 
weather during the past thirty-five years, ventured to predict a 
mild winter in Iowa. It appears from an examination of cyclones 
traced over Iowa that electrical phenomena manifest themselves 
at a considerable distance from the centre of the cyclone, a point 
of some interest to meteorologists, and deserving of further exami- 
nation. A table showing the rainfall at sixty-five stations in the 
state, and another table giving the various meteorological 
averages at Iowa City during the past four years, complete this 
very interesting number. 

Iowa being the only state in the Union having a meteorologi- 
cal system of its own reporting to a central office and furnishing 
state reports to the press, it has been resolved to exhibit at 'the 
Philadelphia Exhibition specimen schedules, books, postal cards, 
manuscript weather maps, publications, and diagrams of the 
climate of the State, in order to show the working of the Iowa 
Volunteer Weather Stations. It being manifestly beyond the 
resources even of the munificently supported meteorological 
system of the United States to undertake the investigation of 
many important inquiries, other states will probably be induced 
to follow the example of Iowa when the system there pursued is 
fully brought under their notice at Philadelphia. 

In a report to the Secretary of the Board of Regents, the erec- 
tion of a physical observatory at the Iowa State University has 
been recommended. The detailed drawings on which the esti- 
mate of the sum required is based, show that the;difrereut>toreys 
of the buildings are to be appropriated to a magnetic observa- 
tory, optical observatory and laboratory, self-registering meteoro- 
logical instruments, and the keeping of records of observation, 
and a meteorological observatory, while on the roof will be 
placed a wind-vane, an[anemometer, rain and snow gauges, and 
radiation thermometers. 

The Science and Art Department has issued a Catalogue of 
Apparatus for instruction in Practical Plane and Descriptive 
Geometry, Machine Construction and Drawing, Building Con- 
struction, Theoretical Mechanics, Applied Mechanics, and 
Steam, to the purchase of which the aid of 50 per cent, is 
given. 

According to letters received from Temate by Prof. 
Parlatore, dated September last, from Dr, Beccari, we learn 
from the Gardner's Chronicle^ that that adventurous traveller had 
discovered on Mount Arfak, in New Guinea, a Balanophora and 
an Araucaria, besides species of Vaccinium, Rhododendron, 
Podocarpus, Umbelliferse, and a Drimys. We have merely these 
names to tantalise ns, but they suggest a very interesting flora. 
From the same source we glean the following A School of 
Horticulture has* been established at Copenhagen. There will 
be a national horticultural exhibition at Rome from May 6 to 
14, the first of the kind that has taken place in that city. 

The additions to the Zoological Society’s Gardens during the 
past week include three Burrowing Owls {Pholeoptyrx cunicu^ 



Feb. 17 , 1876 ] NATURE 317 


laria) from South America, presenteJ by Mr. A. Q. Lumb ; 
two Golden Pheasants ( Thaumalea ^icta) from China, received 
in exchange ; a Tuft-headed Deer [LopJioiragus viichianus) from 
China, the first living specimen sent to this country, a Chinese 
Water Deer {Hydropotes bierniis\ five Darwin’s Pucras Pheasants 
{Ptic 7 ’asm da?-wmi) from China, deposited ; a Blue-cheeked Barbet 
{Megalama asiatica) from India, purchased. 


SCIENTIFIC SERIALS 

The American yozmial of Science and January. — This 

number commences with a paper of ** Contributions to Meteoro- 
logy,” in which Prof. Loomis gives results derived from an 
examination of the United States weather maps and from other 
sources. Among the points observed are : that periods of un- 
usual cold are generally accompanied by descent of air from the 
upper regions of the atmosphere, and they are almost quite inde- 
pendent of direction of the wind ; that both in summer and 
winter the force of vapour in Philadelphia is greatest with the 
wund which brings the highest temperature, and conversely ; 
that the rainfall there shows a diurnal maximum about 6 p.m. 
and a minimum about 3 A.M. ; that in the northern hemisphere 
storms increase in frequency as w’e proceed northward as far as 
latitude 60®, and perhaps somewhat further ; and that storms 
travel with less velocity over the Atlantic (i9'6 miles an 
hour) than over the continents of America and Europe (26 
miles an hour) . The author compares storm-paths in America 
and Europe. — Mr. Rowland continues his “Studies on Magnetic 
Distribution,” and one result he arrives at is, that hardening is 
most useful for short magnets \ in very long bars it does not 
increase the total quantity of magnetism, but only changes the 
distribution. It would seem that almost the only use in harden- 
ing magnets at all is to concentrate the magnetism and reduce 
the weight. — This paper is followed by a useful summary and 
comparison of recent researches on Sound by TyndaD, Henry, 
and Duane. — Prof. Draper endeavours to determine the correc- 
tion to be applied for effect of temperature on the power of 
solutions of quinine to rotate polarised light. The presence of 
sulphuric acid changes the rotation power of the alkaloid by 
100°. Quinine used to be given in the form of sulphuric acid 
colution, and in the recently mere popular form of pills or the 
like, its action is much less, and less certain ; tliis difference 
being doubtless due to the change of molecular arrangement 
which is revealed in action of sulphate solutions of the alkaloid 
on light. — Mr. Allen has a note on extinct wolf and deer species 
from the lead regions of the Upper Mississippi. 

FoggendorfTs Annalen dtr Physik und Chemie. Erganzung. 
Band vii. Stuck i. — In a paper in this number on the mechanism 
of magnetic induction, M. Chwolson deals with a phenomenon 
in production of the magnetic state by external magnetising force, 
with which theory has seemed to be in discoi dance. This is the 
fact, that K, the so-called magnetisation numher (or the ratio of 
magnetic movement produced to the magnetising force), in the 
case of small increasing forces, increases at the beginning, 
reaches a maximum, and with further increase of the force, 
becomes continuously smaller. This initial increase of K seemed 
to contradict the theoiy of molecular magnets capable of being 
turned round. M. Chwolson’s object is to show that it not only 
does not contradict it, but is directly deducible from it, and he 
arrives at this result from a closer study of the processes which, 
according to Weber’s fundamental hypothesis, must occur in a 
magnetised body, and from a simple assumption as to the origin 
of molecule-repelling force. — There are three ‘(largely mathe- 
matical) papers in this number relating to the mechanical theory 
of heat ; we merely give the titles •, — On temperature and odia- 
bata, by M. von Oetlingen ; On the specific heat and true heat 
capacity of bodies, by M. Herrmann ; and On the second principle 
of the mechanical theory of heatMeduced from the 'first, by M. 
Sjilz.— M. Voigt contributes the first portion of a careful 
investigation of the constants of elasticity of rock salt ; he here 
treats the case of bending. 

Der Naturfo 7 'sche 7 % Dec. 1875. — In this number we may note 
some researches by M. Fleck, of Dresden, which appear to damp 
recent optimism in reference to salicylic acid as a means of dis- 
infection. He finds that carbolic -and salicylic acids may, under 
certain circumstances, even accelerate fermentation. Benzoic 
acid is more effective against fermentation, and cinnamic acid 
still better ; but their small solubility in water is against their 


use. The antifermentative action of benzoic, carbolic, and sali- 
cylic acids is dependent on the quantity of nitrogenous yeast- 
food ; with increase of this the value of their action diminishes. 
The acids are not specific yeast poisons. Some experiments by 
MM. Kolbe and Mayer have a similar bearing. — From obser- 
vations made during the German North Polar Expedition, it is 
shown by Dr. Plann that the density of the sea-water increases 
both at the surface and at 900 feet depth, with the latitude, and is 
in the Polar seas considerably greater than in the Tropics. Hence 
Dr. Hann concludes that a temperature-compensation of the 
water of the ocean by unequal proportions of salt does not exist j 
the heavy Polar water must therefore have a tendency to flow 
towards the equator. — In an interesting paper on the rate of pro- 
pagation of excitation in sensitive nerves, M. Bloch shows that 
the methods for measuring this, which depend on the will of the 
experimenter (making a signal), are unreliable. He describes an 
ingenious new method ; and he finds the velocity in the spinal 
cord 194 metres per second, while in the nerves it is only 132 
metres per second. — There is an abstract of recent researches by 
M. Exner, which go to prove, in opposition to M. Edlund, that 
the supposition of a special power of expansion by the galvanic 
current in a metallic wire is unwarranted. — We further note some 
instructive researches by M. Stefan on the comparative power of 
heat conduction of different gases. 


SOCIETIES AND ACADEMIES 

London 

Linnean Society, Feb. 3. — Dr. G. J. Allman, F.R.S., presi- 
dent, in the chair. — William Hillhouse, Prof. E. R. Lankester, 
Daniel Pigeon, and David Robertson were elected Fellows of 
the Society. The following were proposed as Foreign members : 
Dr. NyJander, Professor of Botany, Helsingfors, and J. V. 
Barboza du Bocage, Direc. Roy. Zool. Mus., Lisbon. — Mr. 
Algernon Peckover exhibited a case of insects from Madagascar, 
collected by Mr. Kingdon. Among these Mr. Butler pointed 
out and made remarks on the scarce and remarkable Actias Idas 
of Felder’s “ Reise der Novara,” the new Plawk-Motb, Diodo^ 
dda sp., allied to a Congo species, also j9. fumosa^ Wallace, the 
Danais chrysippns^ L., and its mimic, Diadcrna misippus^ L., 
likewise a Homopterous genus allied to Coomoscazia^ of Stiil. — 
Mr, Plemy Trimen read a note on Bcea commersoniiy R.Br. He 
observed that the supposition of Commerson Laving obtained 
the type at Magellan Straits is founded on an error ; Mr. Rob. 
Brown regarded it as belonging to the Seychelles. Mr. C. 
Walter has quite lately discovered specimens growing on coral 
cliffs in the Duke of York’s Island, which, through the Baron 
von Mueller, of Melbourne, have been forwarded to this country 
for identification. The probability is that Commerson himself 
obtained his examples in 1768 from the same locality ; its true 
habitat afterwards having been confounded from the name 

Praslin,” attached to the original specimen, being given to 
widely different places. — Mr. Bowdler Sharpe read a paper on 
the geographical distribution of the vultures (Vulturidse). These 
he divides into two sub-families Vulturin^, with six genera, and 
Sarcorhamphinse, with four genera, the distinctive characters 
and geographical range of which were commented on. The 
author likewise sketched out the classification of the birds of 
prey, as proposed by him in recent publications. — A short paper 
on New British Lichens, by the Rev. W. A. Leighton, w^as taken 
as read ; in this six new species are described and figured. — The 
Rev. J. M. Crombie made some observations on two communi- 
cations laid by him before the Society, viz., {i)Zic/ienes capensesy 
being an enumeration of the lichens collected at the Cape of 
Good tiope, by the Rev. A, E. Eaton, during the Venus Transit 
Expedition in 1874. (2) Lichenes Kergtuleniy being an enumera- 

tion of the lichens collected in Kerguelen Land by the Rev. A. 

E. Eaton during the Venus Transit Expedition in 1874-5. 

Mathematical Society, Feb. 10. — Prof. H. J. S. Smith, 

F. R.S., president, in the chair. — ^Messrs. A. Cockshott ^dK. 
T. Wright were proposed for election. The Secretary com- 
municated a paper by Prof. Wolstenholme ; Loci connected with 
the rectangular hyperbola, being inverse, with respect to^ its 
centres and vertices. Mr. Cotterill spoke upon the subject, 
referring to authors who had also treated of the loci in question.- 
— Mr. W. Spottiswoode, F,R.S., read a paper on determinants 
of alternate numbers. The paper was founded on some unpub- 
lished notes on determinants and other functions of these 
numbers, communicated to the author by Prof. Clifford. — Mr. 
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Glaisher gave a brief sketch of a note by Mr. T. Muir, on the 
transformation of Gauss’ hypergeometric series into a continued 
fraction. — The Chairman then dwelt in some detail on the parti- 
tion of geometrical curves, the principal theorem being that, if 
D is the deficiency, the maximum number of distinct parts of 
the curve is D + i. Professors Cayley and Clifford and Mr. S. 
Roberts took part in the discussion upon the paper. — Mr. J. 
Hammond gave an account of his paper on the sums of the pro- 
ducts of ?’ different terms of a series. — Prof. Clifford made a few 
remarks on pendular motion, in continuation of his paper read 
at the preceding meeting of the Society. — The President read 
part of a one-paged note on the pan-imaginary theory, hy the 
Comte Leopold Hugo. 

Royal Astronomical Society. — The Annual General Meet- 
ing was held at the Society’s Rooms, Burlington House, on the 
afternoon of Friday, Feb. ii, Prof. Adams, president, in the 
chair. — Amongst the lives of deceased Fellows given in the 
Annual Report were those of Mr. Carrington, Prof. Selwyn, 
Mr. Vignoles, and Sir Edward Ryan ; and amongst the deceased 
Associates we^e Prof. Argelander, M. D’Arrest, and M. 
Mathieu. Mr. Carrington has left the Society a l^acy of 
2,000/. He for many years served as secretary, and during that 
period published two important works, the one upon sunspots, 
and the other known as the Red-hili Catalogue of Circumpolar 
Stars. Mr. Carrington was the first to show the existence of 
the great drifts in the solar photosphere and to determine 
accurately the position of the sun’s axis and the rotation 
periods of the various heliographic latitudes. After reading 
the Report of the Society, the Prerident delivered his address 
upon the presentation of the Gold Medal to M, Leverrier 
for his investigations with reference to the perturbations of 
the outer planets. — ^The Astronomer Royal referred to Prof. 
Adams’ address as one of a most exhaustive character, such as 
could only have been delivered by the Professor. The meeting then 
proceeded to the ballot for Officers and Council for the ensuing 
year, and the following gentlemen were declared to be elected : — 
President— Dr. Huggins. Vice-Presidents — Prof. J. C. Adams, 
Sir G. B. Airy, Mr. De la Rue, and Mr. LasselL Treasurer — 
Mr. WMtbread. Secretaries — ^Mr, Dunkin and Mr. Ranyard. 
Foreign Secretary — ^Lord Lindsay. Council — Capt. Abney, Mr. 
Brett, Prof. Cayley, Mr. Christie, Mr, Glai^er, Mr. Knobel, 
Mr. Knott, Capt Noble, Rev. S. J. Perry, Prof, Pritchard, Earl 
of Rosse, and Capt. Tupman. 

Anthropological Institute, Feb. 8. — Col. A. Lane Fox, 
president, in the chair. — The President read his anniversary 
address, in which the papers read before the Institute during the 
past year were classified as follows Descriptive ethnology, 
nine papers ; archoeoiog}”, seventeen papers ; ethnology, one 
paper ; biology, three papers ; comparative anatomy, four 
papers ; psychology, one paper ; sociology, two papers ; philo- 
two papers. The remainder of the address was devoted 
to matters relating to the policy and internal affairs of the Insti- 
tute. The Rev. W- "Wyatt gSI read two papers on some tradi- 
tions of the Plarvey Istods, anddepooBstmted, by the assistance 
of genealogical tables of kings and priests, that the islands had 
not been inliabited more than about six centuiies, and gave some 
instances from his own knowledge of canoes having d^ed from 
very distant islands as a cause for the spread of the Polynesian 
race throughout the Pacific. — A paper by Mr. W. W, Wood, 
on some megalithic monuments in the Island of Rotumah was also 
read. 

Physical Society, Feb. 12. — Annual General Meeting. — 
Frol Gladstone, F.R.S., president, in the chair. — ^The following 
candidates were elected members of the Society : — Mr. W. R. 
Hodgkinson and Mr. H. M. Hastings. — The President read the 
report of the Council, of which the following is an abstract ; — 
The Council points with satisfaction to the activity with which 
the work of the Society has been carried on during the year, as 
is shown by the number of papers read ; and special reference is 
made to lectures whfoh were delivered by M. Cornu, of Paris, 
and Mr. J. Norman Locky^. The election of many distin- 
guished physicists during the past year has given the Council 
much satisfaction, as it affords undoubted evidence of the pro- 
gress of the Society and of the position it has now attained. 
The Society has to regret the loss of two members, Mr. Becker, 
who died on the 3rd of April, 1875, from bronchitis, in the 
fifry-lourth year of his age, and Mr. Waugh, who died on the 
12^ of October, from epilepsy, in his fortieSi year. The Society 
has already published a work by Prof. Everett, on the Centi- 
mefre-Giaiaine-Second System of Units, and the Council is now 


in communication with the family of the late Sir Charles Wheat- 
stone with a view to the publication of his papers. Attention 
is drawn to the benefit which the Society derives from the use of 
the lecture- room, &c., which were generously placed at its 
service by the Lords of the Committee of Council on Edu- 
cation. It has been considered desirable to arrange that 
the Council may grant admission to all meetings of a 
session to approved persons who are not members of 
the Society. In concluding the Council records its thanks for 
the services which Dr, Guthrie has rendered in his office of 
Demonstrator, an office which was formerly an important one in 
the Royal Society, and the Council believes that much might be 
gained if arrangements could be made for reproducing before this 
Society the experiments described in original papers which appear 
from time to time in this country and abroad. Several altera- 
tions in the Bye Laws were then discussed and adopted, ^and the 
following Officers and Council were elected for the 'ensuing 
year: — President, Prof. G. C. Foster, F.R.S. Vice-Presidents : 
Prof. W. G. Adams, F.R.S., and W. Spottiswoode, LL.D., 
F.R.S. Secretaries: A. W. Reinold, M.A., W. C. Roberts, 
F.R.S. Treasurer, Dr. E. Atkinson. Demonstrator, Dr. F. 
Guthrie, F.R.S. Other Members of Council: Latimer Clark, 
C.E., Prof. A. Dupre, F.R.S., W. Huggins, D.C.L., F.R.S., 
Prof. H. M’Leod, Dr. C. W. Siemens, D.C.L., F.R.S., Dr. H. 
Sprengel, Dr. W. H. Stone, Sir William Thomson, LL.D., 
F.R.S., Prof. W. C. Unwin, B.Sc., and E. 0 . W. Whitehouse. 
The proceedings then terminated with votes of thanks to the' 
President, the Lords of the Committee of Council on Education, 
the Demonstrator, Secretaries, and Treasurer. 

Geologists’ Association, Feb. 4. — Mr. William Carruthers, 
F.R.S., president, in the chair. — On the drift of | the North 
Wales border, by D. C. Davies, F.G.S. — The covering' (of drift 
is most complete on the eastern slopes of the border down to the 
plain of Cheshire and Salop. The greatest thickness is on a 
north and south line between Wrexham and Oswestry, the maxi- 
mum of 150 feet being attained between Ruabon and Wrexham. 
The exceptions to this rule occur in certain hollows and valleys 
of the hilly region. The best exposures are at old Oswestry 
grxvel-pit, 500 feet above level of sea, and the gravel ridge of 
Gresford. The author also gave a line of pit sections ranging 
from north to south. Five groups were described : — r. Deposits 
of the Pre-Glacial period, due principally to meteoric action 
upon adjacent rocks. 2. Stiff clay witlx boulders of local and 
northern origin, Lower Boulder clay. 3. Sands and ’''gravels, 
with beds of mud and clay, Middle Glacial. 4. Stiff clay with 
boulders of local and northern origin, Upper Boulder clay. 5. 
Peat deposits, freshwater shell-beds, redistributed gravels, See., 
Post-Glacial. The Upper Boulder clay (group 4) fills up ine- 
qualities in the preceding beds ; it varies in thickness from i to 
20 feet, in places thinning out altogether ; the immense boulders 
which strew the surface come from this rather than from the 
Lower Boulder clay. Referring to these boulders generally, 
besides representatives of most of the Welsh rocks, and notably 
of the ashes, traps, and greenstones of Glyn Ceiriog, there are 
three principal varieties of “ Scotch granite.” The first deep 
red, with large crystals of red felspar ; the second, pinkish, 
from an admixture of white quartz and red felspar, fine 
in the grain ; the third is a greenish-grey rock, resembling 
specimajs from Sutherland, Kfrkcudbright, &c. A considera- 
tion of the phenomena presented by the three groups of the 
Glacial period leads the author to the following inferences ; — i. 
The majority of the deposits are of local origin, being derived 
from the mountainous region of North Wales, then an archi- 
pelago of islands. 2. But, from the plentiful admixture of 
foreign matter, he infers a sea open to the north. 3. He insists 
upon the necessity of aqueous conditions : the coast would be 
partly ice-bound, but there was no general ice-cap. Besides the 
general alterations of level there were local alterations of level ; 
proofs of this were to be seen in the neighbourhood of Oswestry, 
beyond which town the Scotcli granites do not seem to pass. 
This the author considered due to currents deflecting the ice- 
rafts, &c. He concluded with an account of the redStribution 
of Glacial material in Post-Glacial time. — On the first Irish cave 
exploration, by G, S. Boulger, F.G.S. The author showed 
how the direction of the chambers of caves is influenced by 
joints, and drew attention to the distinction between caves and 
rock fissures as influencing their fauna. Unnecessary to assume 
that there was more carbonic acid in the air during the quaternary 
period, as water containing 'Oi per cent, is the most efficient 
solvent of limestone, suggested that allowance might be made 
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for a fluvial period in considering the rate of deposition of stalag- 
mite, and also for the influence of herbage in reducing the pre- 
sent amount of water percola'ing the rocks. The habits of 
beasts of prey and of aged animals frequenting caves was next 
considered. Shandon Cave, near Dungarven, was then de- 
scribed, and an account given of its excavation by Prof. Leith 
Adams and the author, during which remains of mammoth, 
reindeer, red-deer, wolf, fbx, hare, goat, and various birds were 
found. The author concluded with some suggestions as to the 
state of Ireland and of its fauna during the period when these 
deposits took place. 

Institution of Civil Engineers, Feb. 8.— Mr. Geo. Robt. 
Stephenson, president, in the chair. — The paper read was on 
Carlingford Lough and Greenore, by Mr. James Barton, 
M.Inst. C.E. 

Watford 

Natural History Society, Feb. 10. — Anniversary Meeting. 

— Mr. John Evans, F.R.S., president, in the chair. — The report 
of the Council and the Treasurer’s account for 1875, showing 
that the Society was in a prosperous condition, were submitted 
to the members, and the President delivered an address on the 
work which had been done by the Society in the investigation of 
the natural history of Hertfordshire, and on the field of investi- 
gation open to the members. — Mr. John Evans, F.R.S., was 
elected president for the ensuing year. 

. Vienna 

Geological Society, Jan. 4. — The director, M. v. Hauer, 
read the anniversary report, describing the work of the 
Society in its various departments. During the last two 
years geological surveys have been continued in the Tyrol, in 
Galicia, and the Bukovina, In the Tyrol, Dr. Stache, vdth the 
assistance of M. Koch, and of two volunteers, M. Schranz and 
I>r. Posewitz, mapped the principal part of the Oetzthaler 
Mountains, and the Mountains of Tirol- Vorarlberg, forming the 
boundary of Switzerland, northward from tlie Ortler to the region 
of Balzers. At the same time M. Mojsisovics, with Dr. Homes 
and the volunteers, Dr. Reyer and Dr. Kotschy, completed the 
mapping of the region eastward from the porphyric massives 
near Botzen ; northward to the Sexten and Puster valley ; 
southward, including considerable parts of the Venetian Alps — as 
iar as the line of dislocation near Primiero-Agordo-Zoldo ;] and 
in the east as far as the Piave ; whilst M. Dolter made special 
investigations of tlie various eruptive rocks of the same region. — 
K. M. Paul, assisted by the Roumanian engineers. Const. 
Pilide and Const. Bottea, finished the detailed geological maps 
of the Bukovina, and in Galicia M. H. Wolf began the mapping 
on the eastern frontier of the country, between the Dniester 
southward, the line Siderow-Petlikowce northward, and the 
river Stry westward. On the whole 250 Austrian square miles 
have been mapped. Many other researches were carried on in 
almost all parts of the Empire. Among these are _ the follow- 
ing ; — M, Stur examined the coal-mines of Bohemia, Momvia, 
and Silesia, for the purpose of making a detailed classification of 
their strata. By means of a grant that he obtained from the 
Urban-Schlonbach legacy, he was enabled to investigate and 
compare the large phyto-palceontological collections in Dresden, 
Halle, Berlin, and Breslau. Moreover, he visited chiefly on be- 
half of the museum of the Geological Society, some of the most 
important beds of Lias and Jura fossils in Salzburg and the | 
'Salz-Kamergut. The Ministry of Commerce, intending to i 
establish a special school for workers in stone, commissioned the 
vice-director, M. F. Fotterle, to examine such rocks uep Pre- 
dazzo as might be used for technical purposes ; this he did, and 
the school was opened on December 1 5, 1875. At the request of 
the same Ministry, M. H. Wolf made geological researches along 
the line of some railroads, and M, G. A. Koch along the recently 
planned Arlberg tunnel, &c. After a summary report of the 
labours performed by the committee for the geolo^cal investi- 
gation of Bohemia, and the Geological Society in Hungary, 
which had mapped 150 square miles of the south-western part of 
Hungary, in the last two .years, M. v. Hauer proceeded to speak 
of the travels of members of the Geological Society ^d other 
Austrian geologists in foreign countiies. He mentioned the 
labours of M. Stache in Tunis, of M. Tietze, lately returned 
from Persia, and of M. Lenz in the western part of Africa ; from 
the last, a letter dated Lope in the Okando, July 28, 1875, arrived 
some days ago. To this place he had been conductedrfrom Elim- 
bareni by the old King Renoki, and he was going to pass through 
the dreaded regions of Oschebo (Mpangwe) in order to reach the 


Umbeke, and if possible the Mikaueke. ‘‘ I sh^ Lenz 
writes, “ to follow as far as possible a north-east direction j per- 
haps I shall succeed in reaching the upper course of the River 
Schari.” Further, M, v. Hauer referred to Dr. Drasche, who 
intended to spend the winter on the Philippine Islands, and then 
to extend his investigations as far as Japan and Kamtschatka ; 
also to the researches of Dr. Feistmaiitel in India. Finally, he 
gave a report of some expeditions sent from Vienna in the last 
two years to examine European Turkey and Greece. The work 
performed in the museum, the laboratory, and the study were 
not less successful than those in the field. In the museum have 
been newly arranged and classified according to their different 
zones, by Si. D. Stur, the fossils of the Lias, Jura, anclTithon for- 
mations of the Northern Alps. This collection consists of 6,000 
specimens under 1,214 numbers, found in 444 different localities ; 
by M. Vacek have been arranged the neocomian fossils of the 
Northern Alps ; by M. Homes, those of the tertiary from the 
Upper Danube and Vicenza. M. Stache completed the arrange- 
ment of the palaeontological collections from Istria. In the 
course of the last two years the museum has received valuable 
presents in minerals, fossils, species of rock or worked stones from 
more than ninety institutions, offices, friends, and protectors of the 
Geological Society. The libraiy has been augmented by 1,735 
volumes and sheets. It contained, at the end of 1875, 20,971 
volumes and sheets ; 161 new folios were added to the collection of 
maps. In the laboratory there worked, besides the chief, M. v. 
Hauer, and the assistant, M. C. John, the volunteers Baron 
Jliptner, M. Schdnfeld, and M. Mattesdorf. Many analyses were 
performed, especially of iron-stones, coals, cokes, 8 iC., also of rocks. 
The collection of artificial crystals, a scientific treasure that no 
other museum or laboratory can show in nearly such abundance, 
has been again augmented materially, and comprises now more 
than 2,000 specimens. As to the publications of the Society, 
the Verhandhmgm and the Jahrbuch appeared in ^ regular 
course ,* from the Memoirs in quarto, five sheets, including fifty- 
nine single and sixteen double plates, were published. ^ M. v. 
Hauer expresses his gratitude, in the name of the Geological So- 
ciety, to the Minister, Dr. Stremayer, for the liberality and pro- 
tection he always showed to it He also refers to the many 
kindnesses bestowed on the Society and its members in the 
course of the past year, and concludes by expressing his lively 
gratification at the resolution taken by Government to establish 
new professorships for geology in the Universities of Prague, 
Graz, and Innsbruck. — Papers were then read by Dr, Stache on 
the geology of the environs of Tunis ; by Dr. R. Hornes on the 
recently-discovered horizon with BeUero^Jmi pcregrmus at the 
base of the triassic beds in the Alps of South Tyrol ; and by 
Dr. Dolter on some minerals of South Tyrol. 


Berlin 

German Chemical Society, Jan. 24. — A. W. Hofmann, 
president, in the chair. — R. Fittig has found amongst the pro- 
ducts of distillation of citric acid an anhydride CgHi„03 (boiling- 
point 242^) of a bibasic acid C8HJ.2O4, a polyineride of crotonic 
acid, to which he gives the name xeronic acid. This acid yields 
well-defined salts, but passes at once into its anhydride when 
liberated. The same chemist is investigating the question if 
non-saturated compounds have free affinities. He is inclined to 
answer this question affirmatively for the following reasons. 
Hydrosorbic acid CqHkjOs absorbs easily HBr, yielding 
CgHiiBrOj monobromo-capronic acid ; pyroterebinic acid 
CgHioOg does not. Sorbic acid CoHgOa fonus CgHioBroGa 
dibromocapronic acid. Fumaric acid absorbs HBr 

yielding monobromo- succinic acid at loo® 5 malsic acid €4114,04 
IS simply transferred into fumaric acid at ordinary tempe- 
ratures by the action of HBr.—E. Fisher explains the action 
of nitrous acid on diethylurea, and described the first hydrazine 
of the fatty series obtained as follows : — 

c,h;-nh CJI,-N-N0 


CO -1- HNO 2 = HgO + 


CO 


C^Hb-NH 

diethylurea nitrous acid nitroso-diethy^fta. 

The latter body diethyl-nitrox-iirea, with iron ahg acetic acid 

CgHeN— NH2HCI , 


yields — 


CO Tj^hich ,mth ACl and water 


CoH.N— NH , / ’ 

yields ethylamine-chlorhyt^e^ cskbonic-anhj'dride and ethyl- 
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hydrazine combined two HCl : C2Hg]SrH — NII2.2HCI. 

R. Benedicli has introduced into pyrogailol both one and two 
molecules of ethyl, obtaining pyrogallic ethers by heating pyro- 
<:rallol with ethyl-sulphate of potassium and caustic potash in 
closed vessels. — P, Marquart proves that commercial nitric acid 
contains iodine, and thinks that the violet reaction of sulphuret 
of carbon observed by Dr. Frledburg may be owing to this I 
element. The latter chemist contradicts this supposition. — O. 
Dobner has transformed diphenyl-sulphurous acid (05^14)28 O3PI 
into apiphenol (C6H4)2 (OH).^, a dicarbonic acid (CsPl4)2(C02H)2, 
and a dichloride (CgHJoCU. " The latter by oxidation passes into 
dichlorobenzoic acid, thus proving that the two atoms of chlorine, 
&C., are contained in the same CgH^ group. — R. Meyer has 
transformed aniline-salts into aniline-black by treating them with 
permanganate of potassium. — P. Claessen recommends hydrate 
of baryta, prepared in a peculiar manner, for absorbing carbonic 
anhydride in quantitative analysis ; separated by cotton-wool, 
some chloride of calcium is put into the tube to keep back the 
•water discharged in the process. Numerous analyses prove its 
exactness. — T. Griess has treated nitrate of diazobenzol with 
ferrocyanide of potassium, transforming it thereby by reduction 
into a new substance, C4sH44N2 — (CflH5N)2C0H4, and into 
azobenzol. This interesting discovery is most likely already 
known to English chemists. 

Stockholm 

Academy of Sciences, Jan. 12. — The Academy approved 
a report by a Committee, consisting of Ilerr Ediund and 
Rubenson, appointed to consider a proposal by the Board of 
AYoods for establishing meteorologies stations for the purpose 
of scientific arboriculture. — Heir Nordenskjold gave a sketch of 
the scientific results of last summer’s expe&ion to the jenesei. 
— Herr Ediund communicated a paper entitled ‘^Some Re- 
marks on Galvanic Expansion,” in w’hich he gave a theoreti- 
cal explanation of the fact discovered by him some years 
ago, that a metal wire, through which a galvanic emtent passes, 
expands to a greater extent than corresponds to the heating 
caused by the cun;ent. He then exhibited a specimen of the 
newly-pnblished Tables of Logarithms, which had been calcu- 
lated and printed by the calculating machine invented by Dr. 
"Wiberg.— Herr Andersson gave an account of the contents of a 
report by Herr J. E. Zetterstedt, of a journey he had under- 
taken last summer, with a grant from the Academy, for the pur- 
pose of examining the flora, and especially the mosses, of the 
.Silurian formation ot Wester Gotland. — The following papers 
were given in for insertion in the Academy's publications : — 
Contributions to the actinology of the Atlantic Ocean, by Dr. 
G. Lindsirdrn j Examinations of the nucleus, and the parts 
nearest to it, of the Comet of 1S74, C. Duner, of the 

University of Lund ; On Arionids and Limacinicis in the zoolo- 
gical department of Riks Museum, by the Intendent A. W. 
Malm ; Remarks on the fossil flora of Bjuf, in Scania, by Dr. 
A. G. Nathorst. From the results of preliminary researches, 
the author concludes that the deposit must belong to the Rhmtic 
formation, as it Contains' J^a/issj'a Braunii^ Endl., Tccriopieris 
iaiuinervis^ Brauns., Fterophylhnn aSnminaium^ &C. He gives 
short notes on most of the species found, of which some have 
not hitherto been described. The locality has ouly two or three 
species in common irith the flora at Polsjo, formerly described 
by the author, and he thinks that the fossiliferous beds at Bjuf 
represent a lower level, and most closely resemble those of 
Seinstedt — On the reciprocal lines of force, by Dr. C. F. E. 
Bjorling, of Lund University. 

Paris 

^ Academy of Sciences, Feb. 7. — M. Peligot in the chair. — 
Thefolkiwiug papers w^ere read : — On the chemical action pro- 
duced by means of the discharges of an induction apparatus, by 
M. ^ Becquerel. The effects are more marked than with the 
ordinary machine. With only two or four chromic acid couples, 
M. Becquerel obtained the reduction of copper, nickel, cobalt, 
(S;c., from paper moistened with their solutions. He also forms 
amalgams, following Davy’s method. — Note on the metallic 
reductions produced in capillary spaces, by M. Becquerel. In 
organic nature, electro-capillary effects doubtless occur on rupture 
of vessels, e.g. of a vessel traversing a muscle. Here the blood 
is diffused and a coagulum is formed, which is in contact, on the 
one hand, with the blood ^ on the other, with the liquid moisten- 
ing the muscle ; hence a reducing or oxidising action, and the 
products formed may concur in closing of the aperture. M. 
Becquerel also explains the chemical reactions in capillary spaces 
when a voltaic couple is added. — On the formation of ethers, by ; 


M. Berthelot. He here studies ethyloxalic, methyloxalio, 
acetic, and nitric ethers. — Report on a memoir of M. Peau- 
cellier relating to the conditions of stability of arches. — 
Memoir on approximation of the functions of very large 
numbers, and on an extensive class of developments in series 
(first part), by M. Darboux. — New geometrical properties 
of the surface of the wave, which are interpreted by optics, by 
M. Mannheim. — On left curves of the fourth order, by IM. 
Serret. — On the tunnelling operations in Mount Saint Gothard 
(continued), by M. CoUadon. The compressing pumps em- 
ployed give double the effect of those used in Cenis, and are 
only haSf the cost, while they occupy, with their motors, six or 
seven times less space. Four turbines at Goschenen and 
Airolo work twelve pumps, and the air obtained at pressure of 
eight atmospheres is 1,000 cubic metres (per hour. The pumps 
give 200 strokes per minute, night and day. The boring 
machines used are those of Dubois and Francois, Feriou.x, 
MacKean, and Turrettini. — On the repartition of solar radiation at 
Montpellier during the year 1875, Crova. The intensity 

of radiation is shown to reach maxima in spring and winter, and 
the coefficient of transmissibilily in Herault, is found very con- 
siderable, exceeding sometimes 0*80 when the thickness already 
traversed is equal to 2. — On a new chloruretted propylene, by 
M. Reboul. — On difficulties connected with the preparation of 
pure aniline, by M. Rozenstiehl. — On the products of the action of 
chloride of lime on amines, by M. Tschemiak. — On granular con- 
junctivitis ; resumS of two missions having for object tjie study of 
diseases of the eye in Algeria, by M. Gayal. The disease named is 
endemic in the region of the Tell and of Sahara. It is often deve- 
loped through contagion with the secretion ; and among local causes 
are the hot winds charged with sand, the solar reverberation, and 
the difference of temperature between day and night.— -Crystal- 
lisation of meteoric waters, by M. Tissandier. In a drop of snow- 
water evaporated, a number of cross or dagger-shaped crystals 
are had ,* the form often taken by nitrate of ammonia in 
meteoric water. M, Tissandier tried in vain to reproduce such 
crystallisation artificially from dilute solutions of nitrate of am- 
monia ; he always got crystals ramifying about a median line. 
He attributes the other form to presence of organic matters. — 
On the traces of dislocation presented by the tertiary formation 
in the valley of the Oise. 
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THURSDAY, FEBRUARY 34, 1876 


REPORT OF THE VIVISECTION COMMISSION 

N O one who examines this voluminous Report of the 
Commission appointed some months ago to inquire 
into ^’the practice of subjecting live animals to experi- 
' merits for scientific purposes,” can deny that the Commis- 
sioners have done their work thoroughly, as they have 
done it without delay. The Commissioners evidently 
^ entered upon their important inquiry with the determina- 
* tion of discovering the whole truth as to the practice of 
vivisection, and of eliciting the opinions and reasons not 
only of its advocates but of its most determined opponents. 
A mere glance at the long list of names of the witnesses will 
serve to assure anyone that the evidence which has been 
obtained is the expression of the most weighty and trust- 
worthy opinion on both sides, and both the advocates 
and opponents of the practice must feel relieved that the 
Commission was appointed and has done its w'ork : the 
former will be glad that the true condition of things is 
now before the public, that the worst, so to speak, is 
known, and the latter that they now know definitely what 
they have to contend against. 

The bulk of the blue-book is of course occupied by the 
evidence. Prefixed to this is the Report and recommen- 
dations of the Commissioners, and in the Appendices are 
contained various documents which throw light upon the 
inquiry and enable the reader to learn exactly what has 
been done in the matter up to the present time, and what 
will be the starting-point of Parliament in discussing the 
Report. We need do little more here than lay the Com- 
I missioners' recommendations before our readers. In their 
% Report they candidly discuss the varied methods and uses 
‘ of experimenting on living animals, the bearings of the evi- 
dence elicited during the inquiry, as well as every possible 
I suggestion as to what legislative action ought to be taken 
I in reference to the matter. As might be expected from the 
I character of the men who compose the Commission, every 
; point of importance is brought prominently out, the 
subject is looked at all round, and from every point of 
I view. Their recommendations, therefore, which they 
give after briefly referring to the two Bills of last session, 
will without doubt have great weight with all who take an 
interest in the matter. They are as follows : — 

“ What we should humbly recommend to Your Majesty 
would be the enactment of a law by which experiments 
upon living animals, whether for original research or for 
demonstration, should be placed under the control of the 
Secretary of State, who should have power to grant 
^ licences to persons, and, when satisfied of the propriety 
g of doing so, to withdraw them. No other persons should 
1 be permitted to perform experiments. The holders of 
1 licences should be bound by conditions, and breach of the 
I coirditions should entail the liability to forfeiture of the 
I licence ; the object of the conditions should be to ensure 
I that suffering should never be inflicted in any case in which 
nt could be avoided, and should be reduced to a minimum 
f where itcould not be altogether avoided. This should be the 
J general scope of the conditions ; but their,detailed applica- 
tion should be left to be modified from time to time by the 
minister responsible according to the dictates of experi- 
ence. In the administration of the system generally, the 
responsible minister would of course be guided by the 
opinion of advisers of competent knowledge and experi- 
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ence. Dr. Playfair’s bill provided a machinery for the 
purpose, and some arrangements of the kind proposed in 
that measure would be necessary. But we think it is 
inexpedient to divide the responsibility of the Secretary 
of State with that of any other persons by statutory enact- 
ment, and we recommend that his advisers should be ' 
from time to time selected and nominated by himself. 
Their names should be made known to the profession and ; 
the public. It may be found desirable that one of the 
conditions to be attached to a licence should be that the'> 
experiments should be ^ performed in some particular 
place ; but this is a detail which may vary with circum- 
stances, and we think it ought not to be stereotyped by 
statute. 

“ The Secretary of State must have the most complete 
power of efficient inspection and of obtaining full returns 
and accurate records of all experiments made. Any place 
in which experiments are performed must be registered 
and open to efficient inspection. The appointment of an ■ 
inspector or inspectors will be necessary, and we have | 
seen that the analogy of the Anatomy Act has been | 
appealed to by many high authorities. It is to be • 
observed that the duties under that Act are of a nature 
much more mechanical than those which will be required 
in the present instance. The inspectors must be persons " 
of such character and position as to command the confi- 
dence of the public no less than that of men of science. 

Abuse of the power conferred by the licence must, of 
course, render the holder liable to its withdrawal ; but 
this will involve great disgrace ; and the withdrawal of 
the licence of an eminent man without real cause might 
be a serious public mischief. We have felt it necessary, 
therefore, to consider what steps should be taken when 
the question of such withdrawal may arise. We think 
that the holder of a licence, when he shall receive notice 
that the Secretary of State intends to withdraw it during 
the period for which it lias been granted, should be at 
liberty to demand a public inquiry; that this inquiry 
should be held before one of the Judges of the Supreme 
Court, with two competent assessors to be appointed by 
the Secretary of State, the Court having the full power of 
conducting it as a legal investigation by summoning and 
swearing witnesses, issuing commissions, and so forth : — 
that on the result of this inquiry, the Secretary of State 
should determine whether the licence ought to be with- 
drawn, and when he decides in the negative, should have 
the power of giving the holder of the licence the reason- 
able costs of his defence. 

‘‘ Magistrates ought to be empowered, on cause shown, 
to authorise the police to enter and search the premises of 
persons suspected of performing experiments without a 
licence, and the performance of such experiments with- 
out a licence should be penal. 

“ It has been suggested that cases may occur in which 
an urgent necessity may have occasioned an experiment 
when there has been no licensed person within reach, and 
it has not been possible to apply for a licence ; such as a 
sudden case of suspected poisoning, arising, perhaps, in 
a remote place, when the experiment has been reasonably 
considered indispensable, for the purpose either of cure 
or of medico-legal investigation. Jide cases of this 

kind ought evidently to be free from the risk of vexatious 
prosecution, and this can be secured by vesting in the 
Secretary of State the power of putting a veto on a pro- 
secution. 

“We believe that by such a measure as we hayef 
proposed the progress of medical knowledge 'may be 
made compatible with the just requirements ofi humanity, „ 
In zeal for physiology, the country of Halv^'i Hunter, | 
Bell, and Darwin may well endure the test of comparison. 1 
We trust that Your Majesty’s Goyemmefif ^nd the Par- 1 
liament of this kingdom ^ill r^pgnise the claim of the I 
lower animals to be treate^r^^^^nhiane consideration — 
and will establish the,,rp&’ bf the community to he^ 
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assured that this claim shall not be forgotten amid the 
triumphs of advancing science.” 

The recommendations, we are confident, will meet with 
the approval of all moderate persons on both sides. 
Indeed, some may be inclined to think that Science has 
made too great concessions to popular feeling ; that she 
:has made concessions all who take the trouble to read the 
f Report and evidence will alio v. The reasonable opponents 
of vivisection will no doubt also be prepared to make 
sconcessions, as they must admit that, after the evidence 
jadduced in this inquiry, its uncompromising suppression 
iwould be a calamity to humanity ; and they must also 
Wdmit that the outcry of cruelty to animals has had 
a very slender justification. We hope the Report 
feu speedily be brought before Parliament, and the re- 
oommendations essentially adopted, so that both for the 
credit of science and for the satisfaction of popular feeling 
the practice may be carried on imder well-defined and 
universally understood regulations. 


GEOLOGICAL RECORD^^ 

The Geological Record for 1874. An Account of Works 
on Geology, hlineralogy, and Palaeontology, published 
during the year. Edited by William Whitaker B.A., 
F.G.S., of the Geological Survey of England. (London : 
Taylor and Francis, 1875.) 

'T"' HE late Sir Charles LyeU used to relate how, on the 
J- occasion of a visit which he paid to M. Deslong- 
champs at Caen, the eminent French palaeontologist rose 
from the piles of books amid which he was working, and 
exdaimed, with a sigh of relief, Let us devoutly thank 
Heaven that our lot is not cast with the next generation of 
geological workers ! — for how they will manage to grapple 
with the ever-increasing literature of the science I am at 
a loss to conceive.” The difficulty which Deslongchamps 
thus playfully anticipated is now a present and pressing 
one, which, it is not too much to assert, is almost painfully 
felt by every scientific student and worker. While, on the 
one hand, it is absolutely impossible that any man can 
read every thing that issues from the press relating even 
40 his own department of science, yet, on the other, no 
ione can afford to neglect the results which are being 
obtained by his contemporaries. It is sad to remember 
' that a large part of the energy of the illustrious Dalton 
|was wasted— owing to his not being able to make himself 
[acquainted with what other chemists of his day were 
accomplishing — in solving problems which had been 
already completely disposed of. And we are persuaded 
that the painful questions of priority in discovery which 
frequently arise between the workers in the same branch 
' of science ought to be referred, not to the existence of 
petty je^ousies or of a disposition to take unworthy 
advantages, but to the difficulty which each investigator 
finds in consulting the latest published results of his 
fellow-workers in the same paths of inquiry. 

So far as relates to the scientific memoirs of past years, 
the Royal Society has conferred an inestimable boon on 
the labourers in every depaitment of science by the pub- 
lication of its admirable “ Catalogue,” for the appearance 
of the first supplement to which we are now anxiously 
looking forward. Aided by a grant from the British 
fek:^)ciation, too, the Zoological Record” gives a yearly 
of the work which is being accomplished in that 


department of science. It has long been felt as a serious 
and yearly increasing want — though one which has been 
already to some extent met by publications in France, Ger- 
many, and Switzerland — that no similar work of reference 
for the geological sciences has hitherto appeared in this 
country. We are now happy to inform the readers of 
Nature that this want has been very admirably supplied 
by the volume, of which the title appears at the head of 
the present article. 

In the preface to this work the editor gracefully notices 
the important services rendered by his fellow- workers, 
but he has not referred to the great difficulties which 
attended the first establishment of this important year- 
book of reference ; for the overcoming of which difficul- 
ties we are mainly indebted to his own energy and perse- 
verance. When the proposal for this work was first 
drawn up by Mr. Whitaker — whose well-known works on 
Tertiary Geology, and especially those relating to the] 
vicinity of the metropolis, gave him such claims on the j 
confidence of geologists — the Council .of the British Asso-i 
elation did not find itself in a position to accord to itj 
immediately the same assistance as it annually gives to ' 
the “ Zoological Record.” Undeterred by this preliminary 
difficulty, however, Mr. Whitaker determined to proceed- 
with his task unaided. A list of guarantors was formed, ! 
who agreed to indemnify the editor against pecuniary! 

, loss ; and among those who thus signified their sense of| 
j the importance of the work, we find the names of Lyell,| 

; Poulett-Scrope, and Logan, who have not lived to witness* 
its publication, together with those of almost all the 
leaders of geological science in this country. Happily,' 

! the sale of the work has sufficed, even during this its first \ 
year of publication, to cover all expenses ; and a grants 
from the British Association will serve to remove any 1 
anxieties which the editor might have felt as to its future.^ 

In the plan of the work we think that Mr. Whitaker has 
exercised a very wise discretion. He has not attempted 
anything like reviews or critical notices of the various books 
and memoirs which he catalogues. In the publications 1 
in which this has been done, like the “ Die Fortschritte ' 
auf dem Gebiete der Geologie, 1872,” edited by Dr. 
Hermann J. Klein, or the Revue Gdologique Suisse 
pour TAnnee 1874” of Ernest Favre, we have nothing 
like the complete work of reference supplied by the pub- 
lication of the ‘‘ Geological Record.” In the latter, the 
notices of the various contributions to geological science 
are confined to terse statements of the subjects treated in 
them, with an enumeration of the plates and maps by 
which they are illustrated. Where, however, a short 
account of recent discovery or a summary of a new 
classification could be given in a few lines, or the bearing 
I of a memoir on the progress of science briefly indicated^ 
this has been often well done in the work before us. 

The difficult task of classifying the memoirs according 
to the various subjects of which they treat has been, on 
the whole, very successfully accomplished ; and for the 
general superintendence of the work, Mr. Whitaker has 
secured the aid of a number of well-known cultivators 
of different departments of the science to act as sub- 'S 
^ editors. Mr. Topley takes the departments of British 
, and Economic Geology ; Mr. Labour deals with the 
works relating to Europe, the Arctic Regions, and Ame- 
rica j Mr. Drew with those on Asia; and Mr, Robert 
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Etheridge, jun., with those referring to Australasia. The 
important department of Physical Geology has been un- 
dertaken by Prof. Green, and those of Mineralogy and 
Petrology by Prof. Rudler ; while the science of Palaeon- 
Itology has been equally well cared for — Mr. Miall taking 
jthe papers referring to the Vertebrata, Prof. Nicholson 
'those relating to the Invertebrata, and Mr. Carruthers 
-those on Fossil Plants. Besides the sub-editors, a num- 
-ber of other contributors have given their assistance in 
connection with this important work. 

When we reflect on the immense body of literature on 
the different branches of the natural sciences which is 
yearly published, we shall find good reason to be satis- 
fied with the approximately complete character already 
attained by this, the first volume of the Geological 
Record.’^ It is only necessary to refer to the yearly 
increasing activity of our great scientific societies, the 
continual formation of new local associations and field- 
clubs (whether connected with particular districts or with 
our Universities and public schools), most of which pub- 
lish their own transactions, to show the difficulty of 
making a complete catalogue even of the scientific publi- 
cations which appear yearly in the British Islands alone. 
But when we add to these the prolific publications of the 
different State surveys and the numerous scientific insti- 
tutions of the United States and of our own colonies and | 
dependencies ; when we bear in mind the scientific acti- 
vity exhibited by the French, German, and Italian speak- 
ing populations of Europe, and the books and journals | 
written in languages, which of course few scientific men 
are able to read, such as the Russian, Danish, Dutch, 
Scandinavian, Hungarian, Bohemian, Serbian, &c. ; and 
] when we recollect that geological memoirs are published 
I even in Japan and Tahiti ! — we may have some idea of the 
I magnitude and difficulty of the task with which the con- 
' ductors of the “ Geological Record have to grapple. 

' In illustration of the energy which has been brought to 
ibearupon this task, we may mention that the first volume 
iof the Geological Record extends to nearly 400 pages ; 
Jkhat the journals of which the contents, so far as they 
relate to geology, have been given in abstract, number 
nearly 200 ; and that the separate entries of books, 
memoirs, and maps exceed 3,000. 

Henceforward, the yearly volumes of the " Geological 
Record ” must find a place on the shelves of every scien- 
tific library ; and in congratulating the editor on the 
manner in which he has surmounted the first and greatest 
difficulties of his arduous undertaking, we find only one 
cause for complaint. So far as the title-page shows, no 
arrangements have been made with agents residing 
abroad for the circulation of the work in America, the 
colonies, and on the Continent. We are persuaded, so 
very general is the use of the English language among 
the scientific men of all parts of the world, that so soon 
as this omission is remedied, the foreign circulation of 
the “ Geological Record ” will equal or even exceed that 
which it already has at home ; while most valuable aid 
will be given in the preparation of the future volumes of 
the work by the secretaries of foreign societies and the 
editors of Continental and American journals sending 
copies of their publications, immediately that they appear, 
to the conductors of this important work of reference. 

J. W.J. 


ora .BOOJir SHELF 

Lessons on Rigid Dynamics, By the Rev. G. Pirie, M.A. 

(London : Macmillan and Co., 1875.) 

This work treats of the geometry of motion, D’AIemberPs 
principle, reduction of the expressions for the effective 
forces, moments and products of inertia, energy, preces- 
sional motion, and certain differential equations which 
occur in treating of the subject of Rigid Dynamics. There 
is an excellent se-ection of exercises, many of which are 
worked out, and the answers are in many cases accom- 
panied by useful hints. The book appears to us to be 
in every respect an admirable one, and to be a good 
introduction to the study of this difficult branch of natural 
philosophy. We agree with Mr. Pirie in thinking that 
much of the difficulty students find in this subject arises 
from the explanations which are given in the ordinary 
text-books being for the most part brief and ofien, in 
consequence, obscure. We believe the authoris hope that 
his book may be useful not only to students of natural 
philosophy, but also to engineers, is likely to be realised. 
We cordially recommend the book. 

The Sec 7 'et of the Circle^ its Area Ascertained. By Alick 
Garrick. (London : H. Sotheran and Co. Chiswick 
Press, 1876.) 

One more contribution to the long list of works on the 
Circle, put forth with the usual assurance that now the 
question must be set at rest. Dedicated with great 
deference to the different schools of learning and to the 
intelligence of the public generally in this and other 
countries, in the confident hope and full belief that the 
truth pointed out in these pages \vill soon be acknow- 
ledged ” There is a prefatory notice taking us down to 
page 16 (there are 48 pages in the pamphlet), from which 
we learn that the author’s name is an assumed one, and 
that he is now dead. Introductory” takes us to page 
39. The Secret of the Circle, its Area Ascertained,” 
occupies the rest of the book. The Rule given is, 
‘‘ Diameter X radius + four-sevenths ” (sic)^ hence our 

friend tt is equated to There are ten figures, some 

pretty to look at, but there is a dearth of letters, and it is 
often hard to make out what parts are intended in the 
denpnstration. There is much that is true and not new ; 
for instance, that the inscribed dodecagon is equal to the 
inscribed square and half that square ; what is new is not 
proved to be true. Thus to get the result, the circular 
segment bounded by the side of the dodecagon ought to 

be for his purpose ^ {radius)^, and this is not shown on 
84 

pp. 44, 45, for it is not proved there that Q contains the 
nine segments which it is said to contain. Hence we are 
led to say that the truth about the Circle is not to ba 
found here. 

AusU'alian Heroes. By Charles H. Eden. (Society for 
Promoting Christian Kiaowledge). 

Mr. Eden has written a very interesting book. As 
might be surmised from the title, he has brought into 
prominence the adventures of the explorers of Australia 
rather than the results of their explorations. Australia is 
unlike almost any other country which has been the field 
of exploration ; its sameness, the dreary tameness the 
bulk of the continent, the comparative paucity an^ low 
state of the aborigines, deprive an exploreris nansaiive Oi 
many of the points of interest to be met with in ' the case 
of other countries — Africa, for example, -South America, 
or even the Arctic regions. Still this little book shows 
that during the comparatively brief period that Australia 
has been a field for exploration, there have been plenty of 
deeds of daring and determtotioh and self-sacrifice in 
the cause of scientific kno#ledge,"tb render any skilfully 

r.'-- ■ ■■ 
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written narrative of Australian discovery interesting. Mr. 
Eden has told the story attractively, and the reader will 
not only be greatly interested, but will have a fair idea of 
what has been done to extend our knowledge of the 
fifth continent ” from its first discovery down to the 
trans-continental journeys of Warburton and Forrest — 
the latter, however, being referred to in a sentence or two. 


LETTERS TO THE EDITOR 

\The Editor docs not hold himself respo 7 zsible for opinions expressed 
hy his eorrespo 7 ide?zts, JVelther ca 7 i he undertake to 7 ‘eiurn^ 
or to correspond with the writers of rejected mamiscripts. 
Ho notice is taken of anonyzjzous com 77 umicationsd\ 

Dr. Bastian and Prof. Tyndall on Spontaneous 
Generation 

I BEG you to allow me a few lines to protest, as Prof. Tyndall 
has done elsewhere, against Dr. Bastion’s proceeding, ‘ in citing a 
number of observers hi support of his views (Nature, vol. xiii. 
p. 2S4), whose researches taken in each case—asa whole — furnish 
conclusive arguments against his views. 

It is only by an inadequate statement that the observations of 
Dr. Pode and myself— which appear in Dr. Bastian’s list — can 
have this signiheation attached to them. Where we obtained the 
result which Dr. Bastian obtained, we were able to trace it to a 
vitiation of the experimental conditions. Our results conclu- 
sively and categorically contradicted the particular assertions 
contained in Dr. Bastian’s book, the Beginnings of Life,” into 
the truth of which we set ourselves to inquire. 

Feb. 16 E. Kay Lankester 


Radiometers and Radiometers 

I HAVE recently been trying some experiments with a radio- 
meter, obtained from Mr. Browning, and as some of my results 
are different from what I was led to anticipate, I should 
like to know whether there is anything special in my particular 
instrument, or whether other people have noticed the same 
things. 

In Mr. Crookes’ paper on The Mechanical Action of Light,” 
Quarterly Journal of Science, No. xlvii. p, 348, he states that 
‘•when only dark heat is allowed to fall on the arms [of the 
radiometer], as from a vessel of boiling water, no rotation what- 
ever is produced^ (The italics are mine ) 

Now I find that my radiometer is particularly sensitive to 
dark heat, the presence of a heated copper vdre, or still more 
that of an iron poker when only slightly warmed, instantly 
accelerating the number of revolutions. 

But more than this : when exposed in a room to diffused day- 
light, the velocity of rotation is greatly influenced by the tempe- 
rature of the room, and is by no means an indicator of the 
amount of light only. 

One morning this week during the frost, upon looking at my 
radiometer, it appeared to be motionless, although standing not 
far from my study window. When placed nearer to the light it 
revolved, but so slo wly that I thought the instrument must have 
received an injury. The room at the time was very cold, as the 
Are had not been lighted. After the fire had been lighted and 
the temperature of the room raised, the velocity of rotation 
increased, and upon observing the instrument just before dark, 
when the room was very warm, the rotation was considerably 
greater than it had been in the window in the middle of the 
day, although at the time there was only just enough light in the 
room to enable me to see the instrument at all. When I brought 
the radiometer near to the fire, which consisted only of dull 
hardly glowing coals, the rotation of the arms became so rapid 
as to render them almost invisible. 

^ Upon taking the mstrument out of doors between five and six 
o clock in the afternoon, the tliermometer a few degrees below 
freezing-point, the arms revolved slowly from right to left as 
usual, but upon bringing it near to a mass of snow, and shading 
the light oft by some pieces of wood, I could see that the arms 
revolved slowly in the opposite direction, that is, in the same 
direction as the hands of a watch. Later in the evening I held 
the mstrument in^tlie open air in bright moonlight, ihe thermo- 
meter being at 24° F., and the rotation was again id the same 
mrection as the hands of a watch. The next morning, when the i 

foggy with only 

the arms revolved at about the same rate but in the ! 


usual direction, from right to left. In the evening I again held 
the radiometer in the moonlight in the cold frosty air ; the rota- 
tion was as before, from left to right. Carrying the instrument 
in my hand I approached the house, the hall door of which stood 
open. As I came within reach of the light and heat the 
rotation diminished, and at length ceased, but upon entering the 
hall it commenced again, only in the opposite direction. In fact, 
I could stand in such a position that upon moving a few feet 
either way, I reversed the direction of rotation, while between 
the two there was no motion at all. 

I afterwards repeated the experiment in a different form. I 
placed the instrument in a cupboard in a very cold room, with a 
considerable quantity of ice. Upon just opening the cupboard 
door and peeping in, I could see chat ihe arms were revolving 
very slowly, but distinctly, from left to right. Upon opening 
the door a little wider the motion ceased, and when still more 
light was admitted the motion was reversed. I then removed 
the ice and nearly closed the door — the rotation ceased entirely ; 
but upon introducing a piece of heated iron the arms spun round 
as fast as they usually do in full sunlight, and this, be it remem- 
bered, when the cupboard was almost dark, the door being only 
just sufficiently open for me to see the instrument, certainly not 
more than a quarter of an inch. T. N. Hutchinson 

Rugby, Feb. 12 

Since writing the above, I have been favoured with a note 
from Mr. Crookes, in which he points out to me that h’s results 
have been obtained by means of radiometers constructed with 
pith discs, and having no metal at all in the moving parts. In 
the little instrument that I have used the discs are of mica, 
blackened, of course, on the alternate faces, but mounted upon 
four metallic arms, apparently aluminium foil. Mr. Crookes 
observes : “I long ago gave up metallic instruments owing to 
their erratic movements while radiating or absorbing heat. I 
have mentioned this peculiarity of metallic radiometers in my 
papers for the Royal Society.” 

As this- difference between the instruments used accounted, to 
some ',i‘xtent, for my obtaining results so different from those 
described by Mr. Crookes in the paper referred to, I felt at first 
that there was no further need to trouble you with these remarks, 
and that they had better be consigned to the waste paper basket. 
Upon second thoughts, however, it seems to me that there is 
still something that requires explanation, or, at all events, that 
I do not understand, in the diftereiit action of dark heat on pith 
only, and on mica mounted on thin metallic arms. The four 
arms are very fine, equally bright, and similar in all respects, 
lienee it is difficult to see how rotation should be produced by 
the action of heat on the metallic parts of the apparatus. The 
vacuum, no doubt, is not so perfect as that obtained by Mr. 
Crookes with his exquisite Sprcngel pump, but even this would 
hardly account for the “erratic movements” that I have 
observed. 

I may add that since performing my experiments I have 
learnt that one of my pupils in Rugby School, Mr. H. F. 
Newall, has observed very similar results with a radiometer in 
his possession. T. N. PI. 


The Sailing Flight of Birds 

Having had during several long voyages in the Pacific con- 
siderable opportunities for observing closely the flight of sailing 
birds, and especially of Diomedea Melanophrys, or “Mutton 
Bird,” as I believe it is called by the Australians, a few sugges- 
tions on the subject may perhaps not be uninteresting to your 
readers. 

This birdMifters considerably in size from the albatross of the 
Cape, but as the principles of its flight are the same, the few 
suggestions I wish to make will apply with equal force to both 
species, and indeed to all sailing birds. 

The Diomedea of the Cape it is well known can support itself 
in^the air for a very long time without flapping its wings, and in 
“ The Reign of Law ” it is stated that “sometimes for a whole 
hour together this splendid bird will sail or wheel round a ship 
in every possible variety of direction, without requiring a single 
stroke of its pinions.” This may be accurately true, but in the 
case of the smaller albatross I refer to, between one and two 
minutes, or perhaps 1,000 or 2,000 yards in space, is more approxi- 
mately the limit to v.rhich the bird’s power of sailing is exercised. 
When the flight begins after rest the bird appears to feel very 
considerable difficulty in rising from the sea. It runs along the 
surface for some distance, flaps its wings very vigorously, and 
.coiitinues.to do this after it has left the water, until it acquires a 
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satisfactory velocity. Its subsequent sailing flight until it again 
increases its rate of speed by flapping, I would suggest to be 
merely a utilisation of this original vis viva to the utmost possible 
advantage, the ascending and descending movements of the bird 
being nothing more than a change from actual to potential energy, 
and vice veysd. Suppose, for the sake of simplicity, that the wind 
is dead ahead, and that the bird commences sailing horizontally with 
a certain vis viva. With this, by fixing its wings so as to present 
inclined planes to the direction of the wdnd, it is able to rise 
to a certain height, the velocity decreasing in some ratio to the 
ascent, and if the highest point capable of being reached is 
attained, the bird for the instant comes to rest; up to this 
moment the actual energy has been gradually changing into 
potential, and the bird gaining thereby a position of advantage. 
It is, however, extremely rare that this position is attained — 
most frequently the horizontal velocity is only partially destroyed. 
The planes of the wings being now changed with reference to 
the direction of the wnncl, the bird begins to descend ; the 
potential energy is transformed into actual, and velocity is 
acquired, to be again changed into potential, and so on until it 
becomes necessary to renew it. The line of flight, therefore, of 
an albatross going directly against the w’ind consists of a series 
of undulations, the summits of which correspond to the instants 
of least relative velocities, or positions of greatest potential 
advantage ; whilst the lowest points correspond to the instants 
of greatest relative velocity and least potential advantage. 

During all this time vis viva is of course being extracted by 
the resistance of the wind, and the velocUy after a while is so 
diminished that the bird loses its power of rising to a satisfac- 
tory position of advantage. It is then that flapping rec:m- 
mences and new power of flight is acquired. When it is re- 
membered that the weight of a Cape albatross varies from 
16 lb. to 20 lb., and the stretch of wings from 10 to 12 feet, it 
will be evident how great is the potential energy of such a bird 
at the height say of 100 feet, and also how complete is its power 
of utilising that energy. The question may be asked, how long 
will it be before 2,000 loot-pounds of work have been extracted 
by air moving at the rate of sixty miles an hour? for until it has 
been extracted, or nearly so, the sailing flight of the albatross 
need not cease. By means ot a suitable mechanism for changing 
the inclination of the wing planes every few seconds, the sailing 
of the albatross, I believe, might be simulated without great 
difficulty. It is generally supposed that the stronger the wind 
the greater is the power of sailing-flight. In the special instance 
referred to, viz., that of sailing directly in the teeth of the wind, 
this is not the case. A good breeze is evidently better than 
either a very strong wind or a calm. In the one case, a too great 
resistance destroys the vis viva too rapidly ; in the other, the 
bird suffers from a want of sufficient resistance, very much as a 
kite does during a calm. 

In sailing in any other direction a violent wind may more or 
less aid the flight, and the velocity attained in some instances be 
enormous and very deceptive. It is this element, viz., the velocity 
acquired by sailing obliquely with the wind, that is so difficult 
for the eye to eliminate in estimating the actual power of the bird 
to sail against the wind. In flying with the wind, the resisiance 
to the stroke being greater, the necessary speed may be more 
rapidly acquired and with fewer strokes, provided the bird has 
the requisite strength. But, as might naturally be supposed, sail- 
ing directly with the wind for any considerable distance is rarely 
or never seen, the bird not finding sufficient resistance in the air 
for its support. 

From what has been said it will appear that the superior sailing 
power of the albatross, in comparison with other birds, is due — 

(1) To its ability to acquire readily very great vts viva by 
means of its extremely powerful wings. 

(2) To its almost peifect power of utilising this vis viva for 
the purpose of ascending or descending, i.e. of changing from a 
position of greatest actual to greatest potential energy and vice 
versdf with least loss of power through resistance of the air. 

The above implies an extraordinary rigidity as well as absence of 
concavity of tlie wings, by which the bird is enabled to lioldthemin 
their place like two rigid planes, and thereby present their surface 
to the wind under the most favourable circumstances possible. The 
tremulous movement seen at the tips appears to be nothing more 
than vibrations due to the want of absolute rigidity in the pinions. 
The above suggestions, if tenable, furnish an explanation also of 
the flight of the flying fish — the undiilatory motion, or rising 
over the crest of a wave, which has puzzled so many casual 
observers, being merely a change of some of the v:s viva of its 
flight into potential energy. This means necessarily a loss of 


velocity depending on the amount of rise, and implies the powder 
of the fish to change its wing planes so as to ascend or descend. 
The original vis viva has of course been created by a preliminary 
rush through the water before emerging. 

It will be seen from what has been said that the principle 
suggested, rightly or wrongly, as fully explaining the flight of the 
albatross, is that of a body — gifted with the most perfect power 
of placing itself in a position of advantage — sliding up and down 
inclined planes under the most perfect conditions possible. 

F. A. 

The Use of the Words “Weight” and “Mass” 

Ix the review of Dr. Guthrie’s ‘‘ Electricity and Magnetism ” 
(Nature, vol. xiii. p. 263) the following words occur in refer- 
ence to Dr. Guthrie’s definition of the absolute unit of electric 
resistance : ‘‘Here, irrespective of other considerations, there is 
the fundamental error of using the term weight instead of 7nass,'''' 

It is very unfortunate that the word “ weight ” is ambiguous ; 
and that the ambiguity is actually so great as to lead to all but 
universal confusion of ideas. It is not really improper to use 
weight as synonymous with mass^ and, had Dr. Guthrie meant 
to refer to mass, his using the term weight would not have con- 
stituted any fundamental error. He would only have been using 
an old ambiguous word in the more authoritatively established 
of its two common meanings. By an Act of Parliament (i8th 
and 19th of Victoria, Chapter 72, July 30, 1855) the special 
purpose of establishing standard weights and measures, it is 
enacted that a certain piece of platinum referred to as a “ weight 
of platinuin ” shall be denominated the Imperial Standard Pound 
Avoirdupois, and shall be deemed to be the only standard of 
weight from which all other weights and other measures having 
reference to weight shall be derived, computed, and ascertained. 
The gravity of a mass, or of a piece of matter, is not once named, 
or in any way refen-ed to, in the Act as a thing for which a 
standard is meant to be established by that Act, nor is the word 
force or the notion of force put forward in any way in the Act. 
Thus the meaning attributed in the Act to the word weight is 
the same as is distinctly expressed in scientific language by 
mass. 

However, on turning to Dr. Guthrie’s book itself, I found 
a striking example of the troublesome perplexity which is in- 
volved in the ambiguity of the language in common use, 
A few lines below the passage touched on by the reviewer, 
the following sentence and appended note occur. (Text), 
** From the work done by the current in the experimental 
wire, ^ the resistance in that wire is found, and this resist- 
ance is considered unity when the above measures are 'unit.®, 
namely, i second time, i meter space, and i gram weight or 
force.'” (Note appended), ** The force actually taken as unity is 

9:^1 gram, for this force acting on i gram for i second will 

give it a velocity of i meter a second.” The text and the note 
are utterly irreconcilable. The confusion is complete. 

I do not say that no one can possibly understand the subject 
with the common nomenclature ; but I do say, from considerable 
experience in Glasgow University, where we are in the habit of 
using the absolute or kinetic system of force-measurement in all 
our calculations with the students of the Natural Philosophy 
Class, that it is extremely difficult to explain, with the old nomen- 
clature, the beautiful, and in itself simple, kinetic system of 
Gauss, together with its connection with the gravitation system 
of force-measurement. 

This session, however, I have found a very great simplification 
in adopting a suggestion of Prof. James Thomson to do away 
with the word weight altogether in cases in which its employment 
would involve ambiguity. He would still readily use the 
name, a pound weight, for the standard piece of iron or bra^s 
used in weighing ; and would continue, so long as our prfesefit 
non-decimal system is maintained, to use the commerdal^teni, 
a hundredweight of iron, meaning a certain quantity ori mass of 
iron. But he has proposed that when we mean mass wQ dliohld 
avoid the word weight as far as possible and use the word mass, 
and that where we mean downward -force due to-^gravitation, 
called by Dr. Guthrie and his reviewer, weight, we»should use the 
word gravity. Thus we may speak of .a one pound force, or 
we may say “the gravity of a poui^^” never “ the weight 
of a pound.” We can scarcely get rid altogether of connecting 
the idea of heaviness with the \ydid weight, nor would our dic- 
tionaries at present allow us do so ; but it is quite proper to 
feel that, in speaking of W ceriain weight as being too great, to 
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be resisted by a certain chain, we are using: a colloquial and in- 
accurate expression, like calling a door heavy when we are not 
attempting the feat of Samson, but merely opening or shutting 
it, turning it on its well- oiled hinges. 

During the present session w^e have aided ourselves in Glasgow 
with four very important helps to the teaching of the kinetic 
sjstem of force-measurement. One is the improvement in 
nomenclature just referred to. The second is the use of names 
for the kinetic units of force. The British Association has sanc- 
tioned the use of the name Dyjie for the kinetic unit of force 
founded on the centimetre, gramme, and second, as units of 
length, mass, and time respecively. Prof. James Thomson has 
given the name Pounded for the British kinetic unit of force 
founded on the foot, pound, and second. The third help is the 
construction by Prof. Thomson, for the first time, so far as I 
know, of spring balances for indicating poundals and kilod)mes. 
The fourth aid is Dr. Everett’s admirable book on the C. G. S. 
system of units. J. T. Bottom ley 

University of Glasgow, Feb. 7 


Seasonal Order of Colour in Flowers 

I AM very much obliged to Mr. Buchan for his elaborate paper 
in Nature, vol. xiii. p. 249, on the Flowering of Spring Plants 
(see my query, Nature, vol. xiii. p. 129). Although agree- 
ing with Mr. Pryor that the blue is anticipated by various other 
colours, yet I think that the method of inquiry by averages is 
the only basis we can go upon ; and that is the plan I have 
adopted for some time. 1 have now a carefully-assorted collec- 
tion of hyacinths, and I see that the blue and white are coming 
out nearly together, the red showing as yet no colour whatever. 
What would be the action of light upon blue or red flowers, if 
the blue or red ray was carefully excluded, if this could be 
done ? Would the flower thrive, and if so, woi-ld its col-jur be 
much altered ? C. E. Heron Rogers 

Retford, Notts, Feb. 7 


OUR ASTRONOMICAL COLUMN 

Variable Stars. — Herr Julias Schmidt publishes (in 
Astron. Nac/i., No. 2,074) the results of observations of 
variable stars made at Athens in 1S75, amongst which the 
following may be noted : — 

1. 34 Sootis, a star to which he had directed attention 
some years since, as certainly variable though observed 
with difficulty on account of proximity to e, was found to 
be at a maximum on April 26 — a good detennination. In 
1872 he assigned a period of 369 days from six observed 
maxima, commencing 1867, July 31, and as many minima, 
the first, 1S67, November 18. Between the maxima of 
1867 and 1875, we should have eight periods of about 353 
daj s. The mean place of this star for the beginning of 
the present year is in R.A. 14I1. 37m. 32s., N.P.D., 
63° S 4 "i. 

2. Mira Ceti. Three curves drawn from comparisons 
of this star with a and y Ceti and a Piscuim gave the 
date of maximum, February 27 '5, March i and 3 respec- 
tively, of which the latter is preferred. Calculating from 
the formula of sines in Schdnfeld’s second catalogue, the 
maximum of 1875 is fixed to February 24*2. Observed 
minimum, October 30. 

3. rf Geminorum, — The variability of this star was 
detected by Schmidt in 1865, and has since been con- 
firmed by Schbnfeld, who found for the brighter phase 
small and not very regular fluctuations, but for the minima 
a regular diminution and increase, the first continuing 
about six weeks, and the last perhaps rather longer. This 
is in near agreement with Schmidt’s previous deductions. 
He had found by comparison with Geminorum that rj 
at times remained constant for several months about the 
maxima, of which, writing in 1869, he states he had been 
unable to assign the dates. In 1875, however, two 

s^maxima were noted, Feb. 25 and Sept. 23 ; showing an 
interval of 210 days. The period assigned in the last 
Manheim catalogue is 229*1 days. Tiiis star is of a deep 
yellow colour. Variation between extremes of 3*2 and 
4 * 2 . 


4. € Aurigae. — Schmidt collects the results of his com- 
parisons of the relative brightness of e and tj Aurigae, 
between the years 1843-1875. The star is irregularly 
variable within somewhat narrow limits. 

5. u Herculis. — The principal period appears to be 
about 387 days, but according to Schmidt (A. N. 2,075) 
the curve exhibits waves of about twelve hours^ duration, 
which are of the greatest depth at the principal minimum, 
and comparatively shallow at the maximum, and he has 
given a figure explanatory of what he considers to have 
been the law of variation between 1875, July 4, and 
Aug. 29. So unique a case appears to require further 
investigation. 

6. g Herculis. — This reddish-yellow variable was dis- 
covered by Mr. Baxendell in 1857, and has been carefully 
observed by Schmidt. The period, according to Schon- 

I feld, has varied between 40 and 125 days, the star thus 
resembling in the great irregularity of period the well- 
known R Scuti, which was discovered by Pigott in 1795. 
Last year Schmidt’s comparisons showed three maxima 
and two minima, indicating periods 77, 73, and 77 days. 
The variation extends through little over one magnitud'^ 

7. a CassiopecE. — Of this star Schmidt remarks that 
the fluctuations of brightness in 1875 were not greater 
than in the cases of other stars, which are not yet placed 
upon the variable list. 

8. T Coronae Borealis (Nova 1S66). — Mostly n'nth 
magnitude, or rather fainter ; exhibiting sensible varia- 
tion, but to very small amounh 

9. R Scuti. — Observed maxima on Oc'ober 12 and 
December 8 give the short period of 57 days. The 
period entered in Schonfeld’s second catalogue is 71*1 
days. There are great irregularities in the case of this 
star, not only in the period but in the degree of bright- 
ness at both maximum and minimum ; the former has 
been noted between 4*7 and 5*7, and the latter between 
6*0 and 8*5. 

Minor Planets. — No. 131, Fa/a^ discovered by Prof. 
Peters at Ciintori, U.S., 1873, May 24, has so far been 
unsuccessfully sought at Pol i and Berlin between limits 
of — 30m. and -f- i5in. in respect to the place of the 
ephemeris apparently founded on Stockwell’s elements ; 
the longitude of perihelion in this 01 bit differs materially 
from that given by Knorre’s earlier calculation, and pos- 
sibly a misprint or error of transcription may be the 
cause of the difficulty.— Prof. Tietjen notifies that the 
ephemeris of No. 14 1, Liuncn^ in the Berliner Jahrhitch 
for 1878, is vitiated by an error in Astt\ Nack., No. 2,030, 
where co is substituted for tt; the habit of some com- 
puters of giving the orbital angle between perihelion 
and node, instead of the longitude of perihelion itself, is 
certainly not without its inconvenience, and this is more 
particularly the case with early orbits of comets. — No. 156, 
discovered by Palisa, 1875, Nov. 22, has been named 
Xa7tihippe,—^Qi'fr elements of No. 158 give a period of 
1,889 days, or 5*17 years, 

_ The Saturnian Satellite, Hyperion.— Observa- 
tions of this faint object made with the 26-inch refractor 
of the U.S. Naval Observatory on forty nights between 
1875, June 16 and Nov. 25, appear in No, 2,076 of the 
Astrofu NaeJu It is stated that the observations were 
generally made with difficulty. Prof. Asaph Hall acknow- 
ledges his obligations to Mr. Marth for his ephemerides 
of the satellites of Saturn, by which he has endeavoured 
to facilitate identification of these objects, and which 
could only have been prepared at an expenditure of much 
time and trouble. 


THE DATE OF EASTER 

E revert to this subject with the view to reproduce 
the arithmetical rule to find Easter Sunday in 
the Gregorian Calendar, which was first given by the 
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eminent German mathematician and astronomer Gauss, 
in Zach’s Mo 7 iatliche Correspondenz^ 1800. 

1. From 1800 to 1899 put 7 >i = 23, 71 = 4. 

„ 1900 to 2099 „ m == 24, « = 5. 

2. Divide the given year by 19, and call the remainder a, 

3* jj 4^ jj 

4* 5> 3) 7? j» 

5. Add 771 to 19 times divide the sum by 30, and call 

the remainder d. 

6. Add together 7 i, twice four times c, and six times 

d, divide the sum by 7, and call the remainder i\ 
Then Easter Sunday is March 22 + ^ 4 * or 
d+ e — g of April. 

To apply this rule to the present year, we have — 


1. 771 = 23 = 4 

2. For remainder is 14 a, 

19 


3. For 


remainder is o 
4 


T 9^7 

4, For remainder is o 

7 


h. 

L\ 


5. For remainder is 19 d. 

30 

6. For 4 + Q + Q + 6 X 19 ig 6 .... c, 

7 

And Easter Sunday is March 22 + 19 + ^ ===* March 47 
or Apiil 16; ori 9 + 6 ”’ 9 of April = April 16. 
Note. — The following are the two exceptions to the 
above rule : — 

1, If Easter Sunday is brought out April 26, we must 
take April 19. 

2. If Easter Sunday results on April 25 by the rule, 
the 1 8th must be substituted when the given year, in- 
creased by one, and then divided by 19, leaves a re- 
mainder greater than ir. 


PROF, FLOWERS S HUNTERIAJSf LECTURES 
ON THE RELA TION OF EXTINCT TO EXIST^ 
JNG MAMMALIA ^ 

IL 

T he extinct Marsupialia, Ede 7 iiafa, and U 7 i^ 2 dafa 
were treated of fully in the previous course,^ 
It is only proposed now briefly to recapitulate the prin- 
cipal results as bearing on the derivative hypothesis, and 
to call attention to some recent additions to our know- 
ledge of the past history of these groups. 

The Mo 7 iotremata^ represented only by the Or 7 ii- 
tli 07 'liy 7 icics and Echid}ia of Australia, the lowest and 
most reptilian of mammals, seem to be the survi- 
vors of a group of animals of intermediate structure 
through which the passage from the lower to the 
higher vertebrates was made. But of this palaeon- 
tology has hitherto afforded not the slightest proof. Ex- 
cept some Pleistocene remains of one of the existing 
genera, no trace of any extinct animal allied to the 
Monotremata, or showing any decidedly intermediate 
•characters between Mammals and the Sauropsida, has 
ever been found. The earliest known remains of mam- 
unals — in fact, all those of the Mesozoic period — appear to 
•belong to the Marsupialia, although too little is yet 
'known of their general organisation to pronounce defi- 
Initely on their affinities. As early as the time of depo- 
/sition of the Purbeck beds, below the Wealden, two very 
distinct types of dentition prevailed, bearing some resem- 
blance to those characterising the modern polyprotodont 
I and diprotodont types, the one being mainly carnivorous 

I Abstract of a course of lectures delivered at the Royal College of Sur- 
geons “On the Relation of Extinct to Existing Mammalia, with Special 
Reference to the Derivative Hypothesis/^ in conclusion of the course of 1873. 
<See Reports in Nature for that year.) Continued from p. 30S. 
s See Abstracts in Nature, 1873. 


or insectivorous, and the other frugivorous or herbivorous. 
True Marsupials, allied to the American Opossums, have 
been found in the Eocene and Lower Miocene formations - 
of Europe, but not later. Many of the recently dis- 
covered insectivorous and carnivorous mammals of the 
North American Eocenes also appear to have been Mar- 
supials, but the Tertiaries of no part of the world, except | 
the Australian Pleistocenes, have yielded forms allied to 1 
the Wombats, Kangaroos, and Plialangers, now so cha- '^ 
racteristic of the fauna of that land. 

Palaeontology teaches scarcely anything of the past 
history of the Edentata, an order which might be sup- 
posed from the diversity in structure and geographical 
distribution of the animals now included in it to have 
occupied a conspicuous position formerly in the fauna of 
the world. The American gigantic Pleistocene forms, the 
Megatlmdum^ Glyptodoji^ and their allies, are of great . 
interest, but they are all closely related to the existing 
species of the same countries, and their progenitors have i 
hitherto been sought in vain in the earlier formations of ; 
the country. Apparently they formed no part of the \ 
Eocene or Miocene fauna of the northern part of the I 
Continent. The European Miocene Edentates, Macro- | 
tlmltiiji and A7icylothe7'Lum^ appear to be more related to ^ 
the existing Old World forms, but their structure is as 
yet very imperfectly known. 

The diffen-mce between the Perissodaclyle and Artio- 
dactyle Ungulates was fully established in the earliest 
tertiaries, beyond which we are not able to trace their | 
history. Recent researches of Leidy, Cope, and Marsh | 
have enabled us to form a tolerably connected idea of the I 
history of both these groups in North America. Before 1S69 1 
not a single Eocene Perissodactyle had been discovered ■ 
in that country ; it is now known that while the Lophiodois 4 
and PalcBotJie 7 ‘iu)ns flourished in the Old World, similar 
forms ranged through the sub-ti"jpical forests of the 
regions in which the stupendous mountain ranges of 
Western North America have since been elevated. None 
of these appear to be identical specifically with the 
European forms, and even the generic indicarions, being 
often founded only on very limited portions of the organisa- 
tion, as a few teeth, must be regarded as provisional. 
The best known forms, Hyrachyns and Pakeosyops^ are ‘ 
respectively Lophiodontoid and Palmotheroid. Some are 
allied to the Hy 7 'acotheriiim^ one of which, Ob'ohippiis,, 
seems to connect that form directly with Aiichitheyinm, 
One form only, Dice 7 'athcnu 7 ?i, is Rhinoccrotic ; it is ' 
found in the uppermost Eocene strata of Utah, and gives 
the earliest indications of this group yet known. It seems 
to be connected with the lower Eocene Hyrachyas on the 
one hand, and the Miocene Hyracodo)i on the other. Ini 
the Miocene period, the Perissodactyies attained a great-l 
development of form and size, and the groups became 
more differentiated, and some of them highly specialised. 
True tapirs do not seem yet to have been met with. 
The Palseotheroid and Lophiodont forms had nearly, if not 
quite, died out, but the more horse-like was 

abundant, and appears to have continued the line from 
the Eocene Orohlppus (which had four toes on the fore 
foot) to the true horses of the Pliocene period. Rhino- 
cerotic forms now became ascendant, being represented by 
Diceroiheriufn with a pair of lateral horns on the nasal y 
bones, Hyi'acodon^ a very generalised hornless RMho^'- 
ceros, with the complete number of incisor and;^hme > 
teeth, and several species assigned to the Eurojp'eafi' genus 
AceratJm’kan, But the most remarkable of tfle' Miocene 
Perissodactyies of North America are ' number of 
species of gigantic size, to the first known of which Leidy, 
in 1853, gave the name of TitaTiotkdrium^ and of which 
other, or perhaps the same, forms have been named by 
Marsh Bro 7 itothe 7 iti 77 i^ and Sy^horodo 7 i. Their 

head was large and much Hpi^^ted, as in the rhinoceros ; 
but they had a pair of sfoUt ‘diverging osseous protube- 
rances like horn cotek on the nasals or anterior part of 
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the maxillaries in front of the orbits. Their molar teeth 
were of a simple Palaeotheroid type, and the incisors and 
canines were very much reduced. Their fore feet had 
four and the hind feet three short stout toes. These 
animals which, according to the correct rules of nomen- 
clature, should constitute the family Tita 7 iotheridcB^ be- 
came extinct, apparently without successors, in the Mio- 
cene age. 

In the Pliocene period, RhinoceroHdcB^ in the form of 
Aceratheriiim and Aphelops^ were still abundant, though 
1 towards the end of the period they became entirely 
I extinct. True rhinoceroses, like those of the Old World 
I with median horns, have never been met with in America. 
|Remains of tapirs are also found but sparingly, and a great 
Idevelopment took place in the various forms of three-toed 
PT-ofoJiippiys and Hipparioii^ which replaced the 
\Anchithe7ium of the Miocene. These in their turn gave 
Way to true horses, of which remains of several species 
have been found in Pleistocene deposits, and scattered 
^throughout almost every region of the Continent from 
north to south. These also became entirely extinct before 
the discovery of America by the Spaniards, a most 
remarkable circumstance when the fitness of the country 
for their maintenance, proved by the facility with which 
the descendants of horses introduced by the invaders 

S lave multiplied in a feral state, is considered. The tapir, 
n several modifications, still lingers in some districts of 
South and Central America, the sole direct representative 
)f the vast and varied perissodactyle fauna of ages long 
jone by. 

The remains of Artiodactyles in the hitherto explored 
American Eocenes are very scanty and unsatisfactory as 
affording indications of their characters. Towards the 
’ .close of the period only do we find evidences of well-de- 
fined selenodont {Agriockcsrus) and bunodont [Elotherinm 
and PlatygQnud) forms. No species correfponding to 
the European A^ioplotJierhim^ Dickodon^ or Xipodon, have 
been discovered. During the Miocene period, however, 
Artiodactyles of both types abounded in North America. 
’The selenodonts were chiefly represented by Oreodo 7 i, 
and the allied earlier and more generalised A^nochccf'us. 
These were numerous in species and individuals, but they 
became nearly extinct by the end of the Miocene, only 
surviving in the form of Merychyus, the most modified 
form of the group, into the Pliocene. The first indication 
of the camei-like animals appears in this period in the 
form of Poebrotkermm ; also a few of the generalised 
Pecora are now met with, allied somewhat to Tragjihna, 
as Lepiomeryxj Hyptsodus^ and Hypertraguhis^ the latter 
a very minute species, but no true deer, Bovida or even 
Tragulz, and no giraffes, Helladotheria or Sivaiheria. 
The bunodonts were chiefly species of Elothej'inm^ and 
■an allied four-toed form, Pdonax^ remarkable for horn- 
like lateral processes on its lower jaw, near the symphysis. 
Peccaiy-like forms also are now met with. In the Plio- 
cene or Pleistocene periods, except the somewhat pro- 
blematical Cosoryx, founded on some branched horn 
cores or antlers of a form perhaps allied to Antilo- 
capra from the Niobrara Pliocene, all the animals can be 
assigned to existing families. Of the Suina, all belong 
to Dkotyks^ or Peccary (which had formerly a more 
northern range than at present), or to the allied genus 
Plaiygofzus^ no true Sus, or PJiacochazz'us^ Babirzissa^ 

' or Hippopotamus^ having been found. Thus the Ameri- 
can bunodont Artiodactyles, instead of undergoing great 
and diverse modifications as did the corresponding ani- 
mals of the Old World, have been gradually dwindling 
and contracting to the two closely allied species of 
Peccary, amongst the smallest and most insignificant of 
all the pigs, and a very old form, having existed (if teeth 
alone are sufScient evidence) since the Miocene age. ! 
IBsssi CamelidcBy on the other hand, appear to have 
flourished, species being numerous, and the indi- 
viduals attaining very large dimensions. It is probable, 


in fact, that the family may have originated here, as a 
tolerably complete series of transitions have been traced 
from the Miocene Poebrothermzn, through Procaznelus ; 
and Pliaticheziia, to the modern Llamas, which, though , 
now confined to the south, once overran the North Ame- 
rican Continent. If this view is correct, the Asiatic ' 
camels must have come into that country by immigra- 
tion. A few traces of Cervida have been found in 
American Pliocenes, but their paucity, compared with 
the Old World, until the Pleistocene epoch, would lead to 
the belief that they cannot have originated there, but 
must have been imported from other lands. The same 
applies to the hollow-horned ruminants, of which no 
forms different from those now existing have been found 
in the fossil state. 

{To be conihmedi) 


THE EFFECTS OF THE SUHS POTATION' 

AND THE MOON^S REVOLUTION ON THE 

EARTWS MAGNETISM 

A X fHEN the mean horizontal force of the earth’s mag- 
netism for each day of the year has been deduced 
from well-corrected observations of the bifilar magneto- 
meter, and the results have been projected in the usual 
way, the curves thus obtained show successions of maxima 
and minima occurring in some instances at nearly equal 
intervals and in others abruptly and apparently without 
law. It has been found that these changes are experienced 
similarly at all stations where observatories have been 
placed on the earth’s surface ; they are therefore varia- 
tions of the magnetic force of the whole earth. The 
results now considered, though derived from the observa- 
tions at a single station, may thus be accepted as true 
generally for all places. 

In the projection of the daily mean forces obseiwed at 
Makerstoun in 18^, the first and last quarters of the year 
showed large oscillations of the earth’s magnetic force, 
the maxima occurring near the times of new moon and 
the minima near those of full moon ; the ranges of the 
oscillations were not equally great, and the oscillation dis- 
appeared in the months near midsummer. The mean 
result for the whole year seemed to show that great 
changes of the earth’s magnetic force were due to the 
moon’s position relatively to the earth and sun ; but no 
explanation could be offered for the apparent irregulari- 
ties in the lunar action. Eleven years later (in 1857), 
while discussing observations made near the equator, 
I became persuaded that the variations in question were 
really due to the sun’s rotation on his axis. The re- 
sult of a re-examination of the Makerstoun observations 
gave a mean period of nearly twenty- six days for the most 
probable duration of the magnetic oscillation . 

Astronomers who till then had occupied themselves 
with the determination of the time of the solar rotation 
had found for it from 27*3 to 277 days. It was difficult, 
in the face of this result, to suppose that the magnets were 
better acquainted with the true time of the sun’s rotation 
than the eminent observers, who, with the best telescopes, 
had watched the movement of the solar spots ; and it 
was suggested that a movement of the sun’s magnetic 
poles might explain the difference of the periods obtained. 
More recently, however, it has been found that the spots 
give considerably different times for the sun’s rotation, 
and especially that those nearest the solar equator indi- 
cate, as Spoeref has shown, a period of 26'3 days, thus 
approaching nearly to that obtained previously from the 
magnetic observations. Dr. Hornstein, director of the 
Prague Observatory, discovered, independently, nearly 
the same period from his observations in 1 870. 

There still remained for explanation the irregularities 
already noticed in the lengths and ranges of single 
oscillations, I, on a reconsideration of all the dis- 
cussions previously made by him, arrived some time ago 
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at the conclusion that the results obtained for the solar 
and lunar actions did not exclude each other, but that 
both sun and moon were concerned in the changes of the 
earth’s magnetic intensity ; and that possibly the varia- 
tions in the character of the single oscillations were due 
to the sun and moon sometimes acting in the same and 
sometimes in opposite directions ; just as in the case of 
the oceanic tides, for which the differences would be even 
greater were the solar more nearly equal to the lunar 
action. 

This conclusion is put to the test ; the mean variations 
derived from the observations for each of two successive 
years are calculated for periods of 26, of 273, and of 29*53 
days, the two latter being the times of the lunar, tropical, 
and synodical revolutions respectively. The variations 
for each of these three periods corresponding to the posi- 
tions of the moon and of a given solar meridian for each 
day of the year are then added together; the sums should 
represent the total actions of the two bodies for each day, 
and if no other causes are in question, they should agree 
with the observed variations. 

I have shown that when the calculated results are pro- 
jected so as to form a red curve, on the same mean line 
as a black curve representing the observations, the two 
agree very nearly with each other throughout the two 
years. The different durations and ranges of single oscil- 
lations, and the total disappearance of the latter in certain 
months, are found to be produced, as was supposed, by 
the greater or lesser agreement or opposition of the three 
actions. 

These results demonstrate, I think, not only that 
the sun’s rotation and the moon’s revolutions produce 
variations of the earth’s magnetic force, but that all the 
marked variations are really due to these causes. 

There appears to be one exception to the generality of 
this conclusion, in sudden great changes, generally dimi- 
nutions, of the earth’s magnetism, w^hich appear of variable 
magnitude and apparently at irregular intervals. I 
have examined these cases, and find that if a consider- 
able diminution of intensity happen suddenly when a 
given solar meridian is in the same plane with the earth, 
that a similar sudden diminution generally occurs twenty- 
six days or some multiple of twenty-six days after, when 
the same solar meridian and the earth are again in the 
same plane. In one case the sudden loss of force begins 
five times in succession at the exact interval of twenty-six 
days. 

If we examine these cases of successive disturbance 
when a given solar meridian arrives opposite the earth, 
we are induced to conclude either that the solar action 
exists only for this position, that is to say, that the earth 
is its cause ; or that the action is continuous, but, unlike 
light and heat, is propagated only in one direction (or 
plane) ; or, which seems more probable, that the medium 
through which these actions are transmitted proceeds 
from the sun, is not uniformly distributed around it, nor 
always distributed in the same way. This idea may aid 
in explaining many facts in terrestrial magnetism for 
which hitheito no clue has existed. 

We arrive then at the conclusions that the variations 
of the daily mean magnetic force are due to causes ex- 
ternal to the earth, depending on the sun’s and moon’s 
motions ; that all the principal variations of this force 
can be calculated approximately for each day in twelve 
months, on the hypothesis that the actions of these bodies 
are constant throughout the year for the same positions 
relative to the earth ; and that the great magnetic dis- 
turbances (accompanied by the aurora borealis) are due 
to actions proceeding from certain parts of the sun’s 
surface, since so many of them repeat themselves at inter- 
vals of twenty-six days, when the same solar point returns 
opposite the earth. It appears from other investigations 
that the sun’s rotation produces marked effects on our 
atmosphere. J. Allan Broun 


PHYSICAL SCIENCE IN SCHOOLS 

■yt/'E have received the following important commu- 
* ^ nications on this subject : — 

Dr. Watts has shown in last week's Nature, p. 311, 
how the Regulations of the Oxford and Cambridge 
Schools Examination Board affect injuriously the in- 
terests of science in certain schools, viz., those in which 
boys have “ studied science instead the older well- 
established subjects of classics and mathematics.” 

But it is fair to say that these are not the schools 
which are common in the country, even if they are to be 
found at all ; and the business of the Board was rather 
to examine effectively what schools profess to teach, than 
to direct their studies into a new line. 

I do not think, or mean to say, that the Board and the 
headmasters, who are believed to have influenced its 
regulations, have acted in the interests of science alto- 
gether ; but the way they have damaged its interests in 
all the principal schools of the country is not by making 
it a refuge of fools,” as Dr. Watts suggests. 

I will, with your permission, point out how the Regu- 
lations affect the position of science at Rugby and similar 
schools. 

The main inducement a boy has to go in for a cer- 
tificate is to be excused the Little go,” if he is going to 
Cambridge ; or “Responsions,” if he is going to Oxford. To 
be excused any part of the Little go he must pass in Latin, 
Greek, Elementary Mathematics, and Scripture Know- 
ledge ; to be excused the whole of it, he must also pass 
in Additional Mathematics. And since four subjects are 
all that is required, these four or five are all that he will 
take up. To be excused Responsions, he must pass in 
Latin, Greek, and Elementary Mathematics, and in some 
one other subject. Naturally, he selects the easiest. This 
will be French, or Scripture Knowledge, or History, or 
English, according to his tastes. That the three last of 
these subjects^are easier than any Natural Science is cer- 
tain. All boys know something of them ,* they are not 
wholly new to any boy, and it is at any rate commonly 
believed here that boys have passed and obtained distinc- 
tions in them with very great ease. And boys have pro- 
bably learned French for the last eight years of their lives. 

It follows that boys destined for Oxford who know 
something of science do not take it up, as it would be 
profitless to do so, unless it is distinctly easier to them 
than any other subject they could select as a fourth sub- 
ject ; and boys destined for Cambridge do not take it 
at all. 

It should also be observed that though the examina- 
tion papers last year were very easy, yet the range they 
cover is rather large. What does “ the Elementary Parts 
of Inorganic Chemistry” mean? This can only be dis- 
covered by a study of the examination papers. And 
certainly the wording is loose enough to enable the ex- 
aminers ta set har&r papers, if it is found that the 
boys can do them. 

The only important alteration in the description of the 
examination in Natural Science that 1 would make is a 
very obvious one, and one that might at once be made if 
any of the headmasters on the Committee would care to 
aseWain and represent to the University Board the in- 
terests of science at schools. It is to divide Group IV. 
like Group IL, making the present part the elementary 
subjects, and adding to it an additional subject, viz., a 
I practical examination in analysis (inorganic, qualitative), 

I as necessary to be passed by those who wish to gain 
ho 7 iours in science. To make this change would at any 
rate be a guide to a sound opinion on teaching science, 
though, while the grouping remains as it is, few boys 
will trouble the examiners. 

The study of science at schools has now, it seems to 
me, entered on a fresh and not altogether unhealthy 
phase. Ten or twelve years ago there was an outcry for 
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it, anti it was introduced into public schools, and pro- 
tected, and nursed, and encouraged by scholarships at 
the Universities, &c. On the whole it got quite as fair 
play and more favour than could have been expected. 
Now it is no longer nursed ; it is left to find its level. It 
is protected by regulations against the extinctive power 
of headmasters, and that is all. Meantime, the methods 
of teaching it are improving ; the supply of teachers is 
increasing ; the number of scholarships at the Universi- 
ties is quite adequate to the demand for them ; and the 
examinations for them are very good. With these favour- 
able circumstances, and a slowly maturing opinion in the 
minds of most people that education in science is valuable 
as a part of training, I think we can afford not to be very 
impatient at the Regulations of the Universities Board, 
or at the strict neutrSity of headmasters when the inte- 
rests of science are concerned. 

James M. Wilson 

May I be allowed a few words with reference to some 
criticisms passed in last week’s Nature on the Regula- 
tions adopted by the “ Oxford and Cambridge Schools 
Examination Board ” in regard to science ? 

I fully concur with the writer (Mr. N. M. Watts) that 
these Regulations and the two papers printed point to a 
low standard of scientific knowledge in our great schools. 
It must be borne in mind, however, that the Board does 
not issue these Regulations as an ideal scheme of school 
work, but merely intend them to answer the existing state 
of the case. With the curriculum of any school they 
have nothing to do, their function being to appoint 
examiners to such schools as apply for them, leaving 
the schools free, within reasonable limits, to choose their 
subjects. 

Now granting Mr. Watts’ premises that certificates can 
be obtained very cheaply by taking up two sciences 
instead of Latin and Greek, this would give an impetus 
to the study of those subjects in schools, ^resulting in a 
large fiock of scientific candidates. 

^Vhether this has been the case, the following abstract 
from the examiners report of last July shows : — 


Subjects. 


Latin 

Greek 

French 

Mathematics ... ) 
(Elementary) J 

English 

History 

Nat. Philosophy ) j 
(MechanicaJ) \ 
Nat Philosophy / ; 
(Chemical) ... f i 

Botany j 

Phys. Geogra- j ^ 
phyandEIem. ; i 
Geology ... ) j 


Number of Can- 
didates offering 
the subject. 

Number who 
satisfied 
E.xaminsrs. 

Number wdio 
obtained 
distinction. 

43S 

30S 

' 37 

433 

253 

35 

51 

■ 34 

13 

455 

32S 

_ 

43 

26 

9 

305 

234 

. 82 

21 

1 10 

1 

3 

2S 1 

! 16 

3 

6 

^ 4 

— 

IS 

7 

— 


These results show that the number of candidates 
offering any branch of science is comparatively very 
srnall, only seventy out of a total of 461, of whom only 
thirty-seven succeeded in satisfying the examiners out of 
a total of 232 ; and of these thirty-seven only six suc- 
ceeded in gaining distinction. These figures show, I 
think, that in proportion to the time and attention given 
to science in the schools examined last July, the papers 
set were neither unreasonably easy nor difficult. I wish 
especially to point out that increasing the difficulty of 
obtaining certificates by help of science would tend as far 
^ possible to exclude science from the school curriculum, 
while retaining a low- standard encourages boys who have 


gained a certain crude scientific culture in the lower forms, 
not, as is so often the case, to let it drop entirely on 
reaching the sixth. 

It does seem to me therefore wiser to commend the 
wisdom than to deplore the ignorance of the compilers of 
these Regulations, who aimed at testing the soundness of 
the small modicum of existing knowledge, rather than 
fixing a standard which would have practically acted as a 
prohibition of science. 

In considering the amount of knowledge to be expected 
from boys of eighteen, we must remember the time usually 
devoted to science work. The following will, as far as 
my experience goes, be not an unfair statement of the 
case. A boy commences Latin and French at about 
eight years of age, at the same time imbibing the first 
ideas of Mathematics in Elementary Arithmetic ; Greek 
(or German when it is substituted) at twelve or thirteen, 
and probably Euclid about the same age ; Science seldom, 
if ever, before fourteen or fifteen. Thus the candidate 
offering himself for examination at eighteen has given 
ten years to Latin, six to Greek, and about three to 
Science, the number of hours in those three years given 
to Science being certainly less than that given to Greek. 
This programme would be true of certainly nine-tenths of 
our public school-boys who offer themselves for the exa- 
mination, the remaining tenth consisting of boys who at 
seventeen show a distinct aptitude for Science or Mathe- 
matics, and who then drop a large proportion of their 
classical work and are enabled to devote one-half of their 
time, or thereabouts, to their special subjects. The com- 
plaint might with more reason be urged by the classical 
boys proper against these specialised boys, who are 
allowed to gain their certificates too easily. When the 
necessity arises, the standard will doubtless be raised, 
perhaps, by a division (similar to that made in the Ma- 
thematical Group) into Elementary and Advanced Science, 
with a provision that only one elementary science can be 
taken up. 

Mr. Watts, in the article referred to, asks, rather con- 
temptuously, whether the knowledge of the composition 
of the air, the reasons for belief in the rotundity of the earth, 
the meaning of the words watershed, dip, &c., is the ut- 
most that can be demanded of a boy of eighteen who has 
studied science instead of the older well-established sub- 
jects of classics and mathematics.” I hope I have shown 
that the standard of the examination papers was not too 
low for the candidates who offered themselves. With 
reference to the desirability of the change in our whole 
system of education to which Mr. Watts refers, I may be 
allowed to say that there is by no means at present an 
agreement even amongst science teachers that such a 
change is desirable. I refrain from opening up this very 
wide subject, because I feel that the experiment has not 
yet had a fair trial. 

Rugby Linn^us Cum?.iing 


TI/£: ORGANIC IMPURITIES OF DRINKING 
WATER 

/^N Thursday last Prof. Frankland delivered a dis- 
^ course to the Fellows of the Chemical Society at 
Burlington House on the detection and analytical deter- 
mination of the organic impurities in potable waters. He 
said that the more his inquiries into the influence of water 
upon the public health had extended themselves the more 
had he become convinced of the great importance of this 
application of chemical analysis to the community at 
large, contending that, in the interests of the public 
health, the bringing to perfection of this branch of 
analysis was worthy of the greatest efforts of chemists. 

The two chief objects to be kept in view in the analysis 
of potable water are, firstly, the discovery of the evidence 
of past pollution by organic matter ; and secondly, the 
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quantitative determination of present or actual organic 
impurity. . 

The past history of a water is made out chiefly through 
the mineral products of 'oxidation which the polluting 
organic matters have yielded, and which are still present 
in the water. As these products are innocuous, it^ is 
obvious that if all kinds of organic matter behaved alike 
under the influence of oxidising agents, such evidence of 
previous pollution might be safely disregarded ; but it is 
almost superfluous to point out that there are wide differ- 
ences between various kinds of organic matter in regard 
to the rapidity with which they combine with oxygen ; 
and of all kinds, that which is organised and living 
opposes by far the greatest obstacles to oxidation. 
Now the researches of Chauveau, Burdon Sanderson, 
Klein, and others, scarcely leave room for doubt that the 
specific poisons of the so-called zymotic diseases consist 
of organised and living organic matter, and it is now cer- 
tain that water is the medium through which some, at 
least, of these diseases are propagated. It is evident, 
therefore, that an amount of exposure to oxidising influ- 
ences which may resolve the dead organic matters present 
in water into innocuous mineral compounds, may, and 
probably will, fail to affect those constituents which are 
endowed with life, and Dr. Frankland adduced, as a 
striking instance of the persistency of the typhoid poison 
when diffused in water, the outbreak of a violent epidemic 
of typhoid fever in a Swiss village through the use of ! 
spring water, which, after contamination with the poison, 
had filtered through nearly a mile of porous earth, but 
which had nevertheless lost none of its virulent properties. 
As the typhoid poison is always liable to be present in 
sewage, and as there is no test for it, except its effects 
upon man, the discovery of previous sewage contamina- 
tion in potable water ought to be one of the chief objects 
of the analyst. 

The actual^ or present, as distinguished from the 
past^ polluting organic matter of potable water can 
only be ascertained from the amount of carbon and 
nitrogen found as constituents of the organic matter 
present in the water at the time when the analysis is 
made. The method of performing this operation, known 
to chemists as the combustion method, was fully de- 
scribed to the Fellows of the Society by the speaker 
eight years ago. Improvements since made were men- 
tioned, and tne following proofs of the delicacy and 
accuracy of the analytical method were adduced : — 

To 100,000 parts ,of a sample of water, rendered as 
nearly chemically pure as possible, parts of sul- 

phate of quinine were added. The water was then 
submitted to the method for determining organic carbon 
and nitrogen just mentioned. The following data com- 
pare the quantities of organic carbon and organic nitrogen 
thus actually added to the water, with those afterwards 
extracted in each of two analyses : — 


Present. F ound. 


Organic carbon in 100,000 ) 
pai-ts of water ... ... [ ° part. 

Organic nitrogen in ditto o'loo „ 


1. il. 

0'9I3 0*904 part. 

0*0996 0*098 „ 


To 100,000 parts of a similar sample of water 0*7786 
part of sulphate of quinine was added, and the following 
results obtained on analysis : — 


Present. Found. 

L IL ill. 

Organic carbon in } 

100,000 parts of ^ 0*429 part. 0*435 ®’44'2 0*440 part, 

water \ 

Organic nitrogen in ) . ^ ^ 

ditto ... ... >» 0'047 0*048 0*048 „ 

To 100,000 parts of a third similar sample of pure 
water 0*07786 part of sulphate of quinine was added. On 
analysis this water yielded the following numbers ; — 


Present. 


Found. 


II. 


III. 


0*043 part. 0*047 0*050 0*055 


0*006 0*005 o’Oo6 


Organic ’ carbon in 
100,000 parts of 

water 

Organic nitrogen in ) 

ditto ) ^ 

The close approximation of the experimental to the 
calculated numbers is the more striking when it is remem- 
bered that the weight of nitrogen actually determined in 
the litre of water used for analysis was, in the last series 
of experiments, only -T-crffTrfrth of a gramme. 

Applied to actual specimens of potable water, the 
accuracy of the method was tested by the uniformity of 
results obtained in the following duplicate analyses of the 
same samples of water : — 

Results of analyses expressed in parts per 100,000 . 


I. 

0*280 

0*033 

0*231 

0*042 

0*054 

0*016 


IL 
0*285 
0-035 n 
0*239 part. 
0*042 ,, 

0*056 part. 
0*017 „ 


Thames water as sup- ( Organic carbon 
plied to London ... ( „ nitrogen 

River Lea water as j Organic carbon 
supplied to London. ( „ nitrogen 

Kent Company’s water ( Organic carbon 
as delivered in London ( ,, nitrogen 

But as practical illustrations of the trustworthiness of 
the process, the speaker relied most upon the results of 
the monthly analyses of the water delivered by the eight 
metropolitan companies made for the Registrar-General 
during the last eight years, and embodied in two large 
diagrams which exhibited, at a glance, the results of 
nearly Soo separate analyses. One of these diagrams 
showed, by means of curves, the mean proportions of 
organic elements (organic carbon and organic nitrogen) 
in the waters of the Thames and Lea, and compared them 
with that found in the deep well-water of the Kent Com- 
pany. It also showed the rate of flow of the Thames 
nearly opposite Hampton Court Palace, and consequently 
near the place where the Thames water companies ab- 
stract their supplies. This diagram showed how sharply 
the distinction between these three waters is drawn by 
the method of analysis. In no instance did the curve 
representing the average organic impurity in the Thames 
approach near to that indicating the like impurity in the 
deep-well water, whilst the curve of organic contamina- 
tion in the Lea water intersected the Thames curve but 
thrice, and the deep-well curve only once in eight years ; 
and even these intersections, i len closely studied, were 
found to be striking illustratiLns of the delicacy of the 
analytical method. 

The second diagram might be regarded as a magnified 
representation of the first. In it the curve representing 
the average organic impurity in Thames water was de- 
composed into five constituent curves showing the organic 
impurity in the water delivered by each of the five 
metropolitan water companies which abstract their sup- 
plies from the Thames ; whilst the corresponding curve 
of impurity in the River Lea was split into two, one 
representing the impurity in the New River Company's 
water, and the other that in the beverage delivered by 
the East London Water Company. As deep-well water 
is delivered to London 'by one company only, the curve 
representing the minute impurity in this water was the 
same in both diagrams. 

These diagrams demonstrated how faithfully the analy- 
tical results recorded, firstly, the well-known supe-' 
riority of deep well over river water ; secondly,. tSe 
superiority of the water of the Lea to that of the Ths^ihes,* 
thirdly, the variations in the three great conditions* which 
g:ovem the intensity of organic contaminatidh in the 
river waters, viz., heavy floods, small floods when the 
river is low, and decay of vegetation in autumn ; and 
lastly, the method has shown itself competent to reveal 
the finer shades of quality in watefis iravm simultaneously 
from the same source, but fiP^ted differently by the 
various companies who mahiputate them. 
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Against these advantages the process of analysis advo- 
cated by the speaker involves more trouble and more 
careful manipulation than are usually bestowed upon what 
are called “ commercial ” analyses, and although these 
drawbacks ought not to be paramount considerations, 
where such important issues are involved, yet if any other 
more simple method existed from which trustworthy 
quantitative information about the organic matter in water 
could be obtained, the more troublesome process would 
cease to have a ratso^i d'etre. 

Such a simple alternative method of determining organic 
nitrogen, but not organic carbon, is now very extensively 
used by chemists. It is known as the “albuminoid 
ammonia method, and depends upon the fact that, by 
boiling with an alkaline solution of potassic perman- 
ganate, most nitrogenous organic bodies are decomposed 
with evolution of ammonia. From the amount of am- 
monia so evolved, the proportion of organic nitrogen is 
calculated. A critical examination of the results obtained 
by this method conclusively demonstrates that it is in- 
capable of converting into ammonia either the wrhole, or 
any definite proportion, of the organic nitrogen of potable 
waters. Indeed, this is shown not only by the following 
instances, but also by numerous others in which known 
quantities of nitrogenous organic matters of known com- 
position were submitted to the process. 

Results of analysis expressed in parts per ioo,oco : — 


Artificial M^'atcrs confamwg Peaty Matter. 


Organic nitrogen 
b}’ combustion. 

Organic nitrogen 
by albuminoid 
ammonia process. 

Sample No. i 

‘068 part . 

. '016 part. 

„ No- 2 

'042 

jj 

. -Old 

33 

No. 3 

'076 

a 

. 022 

33 

„ No. 4 

I ‘015 

31 

. -308 

33 

.» No. 5 

I -175 

* 

. '422 

33 

„ No. 6 

*029 

»» 

. oil 

33 

Natural V/aUrs. 




Chelsea Company’s water 

'058 

J 5 

. 'Oil 

33 

West Middlesex Company’s water 
Southwark Company’s water ... 

*027 

33 

. *012 

33 

‘c6i 


. *024 

33 

Grand Junction water 

■031 


. *006 

33 

Lambeth Company’s water 

*062 

33 

. -030 

33 

Artesian well water 

'033 

33 

j -003 
( ■004 

33 

33 

Sea water, No. I ... 

•217 


■006 

33 

.. No. 2 

*^34 

;? 

. -OIS 

33 


It is almost superfluous to say that any opinion as to 
the quality of a sample of water, based upon the albu- 
nfinoid ammonia obtained, must be entirely untrust- 
worthy. 

Dr. Frankland sun.med up with the following con- 
clusions, to which he had been led by the experiments of 
himself and others — 

1. That the “albuminoid ammonia process of ana- 
lysing water affords no evidence whatever of the absolute 
quantity, either of organic matter, or of organic nitrogen 
present in potable water. 

2. That it does not indicate, even approximately, the 
relative quantities either of organic matter or of organic 
nitrogen in different samples of such water. 

3. That it affords no indication, either of the presence 
or of the proportion, of albummoid as distinguished from 
other nitrogenous organic compounds. 

4. That the “ combustion ” process, though more 
troublesome, is the only method at present known which 
affords any trustworthy information respecting the orga- 
nic matters present in potable waters. 

5. That it is the only method which even professes to 
determine organic carbon in such waters. 

6. That the determinations by it of organic carbon and 
nitrogen are fairly accurate, notwithstanding the very 
minute quantities of matter dealt with, and that the errors 
even of a comparatively inexperienced analyst faill far short 


of the limits which would affect a verdict upon the quality 
of the water submitted to investigation. 

7. That it is the only process which discloses the pro- 
portion of nitrogen to carbon in the organic matter of 
waters, such information being often of prime import- 
ance in reference to the origin of the organic matter. 

8. That since the improvements which have been made 
in the mode of evaporating the water to be analysed, the 
process can now be conducted in any laboratory and with 
a moderate expenditure of time and labour. 


RELATION BETWEEN THE LIMIT OF THE 
POWERS OF THE MICROSCOPE AND THE 
ULTIMATE MOLECULES OF MATTERS 

T he subject which I have selected for my address is 
the relation between the limit of the powers of the 
microscope, and the ultimate molecules of organic and 
inorganic matter. I think I may at all events claim for 
this question sufficient novelty. Until the last few years 
the subject could scarcely have been attempted, and even 
now so many necessary facts are imperfectly known, that 
nothing more can be done than to fill the gaps with plausible 
assumptions. This necessarily imparts more or less of a 
speculative character to some of my remarks ; but it 
appears to me that in his annual address the president of 
a society cannot do better than endeavour to point out the 
general bearings of what is already known on some great 
question, even if for no other object than to prove the need 
of further inquiry. 

Though fully impresse'd with the imperfect state of our 
knowledge, yet, even now, the facts are sufficiently definite 
to indicate, if not to prove, the existence of as wide a 
world of structure beyond the limit of the power of the 
microscope, as what has been revealed to us by it is 
beyond the powers of the unassisted eye. 

I propose to divide my subject into three heads — 

I. The limits of the power of the microscope. 

2. The size of the ultimate molecules of organic and 
inorganic matter. 

3. Conclusions to be drawn from the general facts. 

In considering the limits of the power of the micro- 
scope, I shall assume that the instrument itself is perfect, 
and that the invisibility of the objects examined is in no 
way dependent on the want of the neceiisary characters. 
The point to which I particularly wish to direct attention 
is the limit of visibility depending on the constitution of 
light, beyond which light itself is of too coarse a nature to 
allow' of our seeing objects distinctly defined. This' 
question has been treated of in an admirable manner by 
Helmholtz in the jubilee volume oi Pogge 7 idorff''s A?tnalen 
(1874, p. 573). The conclusion to which he arrives is tha' 
the limit depends on the confusion in the image due tc 
the bright interference fringes overlapping the dark out- 
lines of the object. This limit varies directly as the 
wave-length of the light, and inversely as the sine of half 
the angle of the aperture of the object-glass when illumi- 
nated by means of a condenser of equal aperture. Accor- 
ding to this principle the limit for dry object glasses of 60° 
aperture is, roughly speaking, about equal to the wave- 
length of the light, and for the largest possible aperture 
equal to h the wave-length. In the case of immersion 
object gla'sses of the same aperture, the limit is about | of 
that for dry. 

On comparing this theory with the results of observa- 
tion, the agreement is very striking. It indicates exactly 
the same law for the increased defining powers of lenses of 
large aperture, as has been determined by experiment, and 
gives for the theoretical limit of distinct visibility y^f-J<yc>th 
part of an inch, which is exactly the same as the mean 
of the experimental determination of a number of the 
naost skilful micros copists. It also shows why in the case 

^ Anniversary Address of the President of the Royal Microscopical Society, 
H. C. Sorby, F.R.S., &c. Abstract by the Author. 
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of lines at equal intervals, like Nobert’s bands or the 
markings on Diatomacece, it is possible so to manage the 
illumination that the dark fringes of interference may 
coincide with the true lines of structure, and give rise to 
good definition, even beyond the normal limit, and also 
agrees with the fact that lines less than of an 

inch apart can photograpJied.^hoM^ seen with extreme 
difficulty, if indeed truly resolved, except under very 
peculiar and exceptional conditions ; since the waves of 
light at the blue end of the spectrum, which are concerned 
in photography, are short enough to give good definition 
of lines so near together that the interference fringes due 
to the longer waves at the red end would give an indis- 
tinct image. Taking everything into consideration, the 
agreement between observation and the theory is so close 
as to make it extremely probable, and to justify the con- 
clusion that the normal limit of distinct visibility with the 
most perfect microscope is J of the wave-length of the 
light. If so, we must conclude that, even with the very 
best lenses, except under special conditions, light itself is 
of too coarse a nature to enable us to define objects less 
than y-yJooth or according as 

. a dry o • an immersion lens is used. We must also conclude 
that, as- fa 7 ^ as this questioii is concerned^ our microscopes 
have already reached this limit, -whatever improvements 
may remain to be made in other respects. 

2. The Size of the UUhnate Atoms of Matter. 

After discussing the results obtained by Stoney, 
Thompson, and Clerk-Maxwell, mainly derived from the 
properties of gases, I come to the conclusion that in the 
present state of our knowledge the best approximation 
that we can make to the size of the ultimate atoms of 
matter is the mean of their determinations. I adopt for 
simplicity the unit of length, and 

icfcoth of an inch cube, or ^ cubic inch, as 

the unit of volume. In the case of a true gas the number 
of atoms in the length of TTi^^th of an inch at o® C., and a 
pressure of one atmosphere, would be 21,770, and hence, 
in ici^inrth of an inch cube, about 10,320,000,000,000. 

If this gas were a mixture of two volumes of hydrogen 
and one of oxygen, on combining to form water there 
would be a contraction to §, and on condensing into 
liquid water a* contraction to of this ; but since the 
molecules of the resulting liquid would contain three 
atoms of the gases, the total number of molecules of 
liquid water in a given volume would be g X 770 X J = 
385 times the number of atoms of a gas. This gives for 
the number of molecules of liquid water in jirVrth of an 
inch cube about 3,900,000,000,000,000. 

As an illustration of a far more complex substance I 
take albumen, and calculating as well as one can from its 
chemical composition, and from the specific gravity of 
horn, I come to the conclusion that the diameter of the 
. ultimate molecule of dry albumen is about 3-82 that of 
;the molecules of water, and that n^th of an inch cube 
would contain about 71,000,000,000,000. 

If such be the case, we must conclude that in the 
length of of an inch (the smallest interval that 

could be distinctly seen with the microscope) there would 
be about 2,000 molecules of liquid water lying end to end, 
or about 520 of albumen. Hence, in order to see the 
ultimate constitution of organic bodies, it would be neces- 
sary to use a magnifying power of from 500 to 2,000 times 
greater than those we now possess. These, however, for 
reasons already given, would be of no use unless the 
waves of light were some TirVrth part of the length they 
are, and our eyes and instruments correspondingly per- 
fect. It will thus be seen that, even with our highest and 
best powers, we are about as far from seeing the ultimate 
structure of organic bodies as the naked eye is from 
seeing the smallest objects which our microscopes now 1 
reveal to us. As an illustration, I have calculated that 
with our highest powers we are as far from seeing the 


ultimate molecules of organic substances as we should be 
from seeing the contents of a newspaper with the naked 
eye at the distance of a third of a mile ; the larger and 
smaller types corresponding to the larger and smaller 
molecules of the organic and inorganic constituents. 

3, Ge 7 ieral Cofidnsions to be deduced fro7n the above facts. 

When we come to the application of these principles to 
the study of living matter we are immediately led to feel 
how very little we know respecting some of the most 
important questions that could occupy our attention. As 
illustrations I do not think I can select better than the 
facts bearing on the size and character of minute germs, 
and on Darwin’s theory of ultimate organised gemmules. 

For the sake of simplicity I will take into consideration 
only the albuminous constituent of animals, using the 
term albu 7 ne 7 i in a sort of generic sense. Whatever be 
the special variety of this substance, it is so associated 
-with water in living tissues, that in most, if not all, cases 
they would cease to live, if thoroughly dried. Much of 
the water is no doubt present simply as water mechani- 
cally mixed with the living particles ; but it appears to 
me that we ought to look upon some portion as being in 
a state of 7 nolecular co 7 }ibi 7 iatio}i. The existence of such 
a state of union is clearly proved by the optical cha- 
racters of various solutions of the same coloured sub- 
stance. These are by no means such as would result 
from the mere mechanical diffusion of very minute par- 
ticles of the solid substance in the liquid, and cannot be 
explained unless we suppose that the coloured substance 
is to some extent in the state of molecular combination 
with the solvent. This molecular affinity is also in some 
cases manifested by a swelling up of a solid substance 
when placed in certain liquids, even when perfect solution 
occurs to a veiy limited extent. Such a condition appears 
to he very characteristic of the living tissues of animals, 
and makes it very probable that the ultimate living particles 
are molecular compounds with water, and not molecules 
of free dry albuminous substances. So little is known 
of the true proportion of water thus combined, that the 
only course now open is to suppose, for illustration, that 
living albuminous matter contains half its volume of 
water mechanically mixed, and one-fourth of free albu- 
men, united with one-fourth of molecularly combined 
water. On this supposition a sphere of such living matter 
T-oiHTth of an inch in diameter would contain the following 
number of molecules : — 

Albumen 10,000,000,000,000 

Water in molecular combination . 520,000,000,000,000 


530,000,000,000,000 

The very small relative amount of dry matter in some 
living animals makes it probable that the molecularly 
combined water plays such an important part in their 
ultimate structure, that we may base our provisional con- 
clusions on this total number of molecules. 

Thco 7 y of hwisiblc Germs. 

Calculating then from the various data given above, we 
may conclude that a spherical particle one-tenth the dia- 
meter of the smallest speck that could be clearly defined 
with our best and highest powers, might nevertheless 
contain no less than one million structural molecules. 
Variations in number, chemical characters, and arrange- 
ment would in such a case admit of an almost boundless 
variety of structural characters. The- .final velocity with 
which such particles would subside in air must be "s o 
slow that they could penetrate into almost every place to 
which the atmosphere has access. 

Darwm's Theory of Pangemsis, 

Full particulars of this theory will be found at p. 374 
of vol. ii. of his work on the varratron of animals. He 
nowhere gives any opinion as to the actual size of gem- 



334 


NATURE 


\ Fed . 24, 1876 


mules, or the number present in particular cases, but it 
appears to me interesting to consider how far the theory 
will hold good when examined from this more physical 
point of view. 

For the sake of argument, I assume that gemmules on 
an average contain one million structural molecules of 
albumen and molecularly combined water. Variations in 
numbei*, composition, and arrangement would then admit 
of an almost infinite variety of characters. On this sup- 
position it would require a thousand gemmules to be 
massed together into a sphere, in order to form a speck 
just distinctly visible with our highest and best magnify- 
ing powers. By calculation I find that a single mamma- 
lian spermatozoa might contain so many of such gem- 
mules, that, if one were lost, destroyed, or fully developed 
in each second, they would not be completely exhausted 
until afcer the period of one month. Hence, since pro- 
bably a number are concerned in producing perfect fertili- 
sation, we can readily understand why the influence of 
the male parent may be very marked, even after having 
been, as regards particular characters, apparently dormant 
for many years. 

In a similar manner I calculate that the germinal 
vesicle of a mammalian ovum might contain enough 
gemmules for one to be destroyed, lost, or fully developed 
in each second, and yet the entire number not be ex- 
hausted until after a period of seventeen years, and the 
entire ovum might contain enough to last at the same rate 
for no less than 5,600 years. 

These calculations are made on the supposition that the 
entire mass is composed of gemmules. Of this there is 
little probability ; but still, even if a considerable portion 
of the ovum consists of completely formed material and 
of m'ere nutritive matter, it might yet contain a sufficient 
number of gemmules to explain all the facts contemplated 
by the theory of pangenesis. The presence of any con- 
siderable amount of such passive matter in spermatozoa 
would, however, be a serious difficulty in the way of the 
theory, unless indeed very many spermatozoa are in- 
variably concerned in producing fertilisation. 

Taking everything into consideration, it does not 
appear to me that any serious objection can be raised 
against pangenesis when examined from a purely physical 
point of view, as far as relates to the inheritance of a very 
complex variety of characters by the first generation, 
though there would have been may serious difficulties to 
contend with, if the ultimate atoms of matter had been 
very much larger than is indicated by the properties of 
gases. 

When we come to apply similar reasonings to the 
second or following generations, we are compelled, along 
with Darwin, to conclude that gemmules have the power 
of producing other gemmules more or less closely re- 
sembling themselves, and of being collected together in 
the sexual elements, since otherwise the number that 
could be transmitted in a dormant state for several gene- 
rations w ould be far too small to meet the requirements 
of the Oase. 

Conchision, 

In my remarks I have made no endeavour to conceal 
our present ignorance of many very important questions 
connected with my subject. Want of the requisite data 
necessarily imparts a speculative character to many of 
my conclusions ; but perhaps there is no more fruitful 
source of knowledge than to see and feel how little is 
accurately known, and how much remains to be learned. 

THE lUFTED DEER OF CHINA 

A MONG the many most valuable additions which Mr. 

R. Swinhoe has made to our knowledge of Chinese 
zoology, there are none more important than his disco- 
veries in the deer-tribe. The Water Deer of Shanghai 
{HydropoUs inermis)^ first described in 1S70, is one of 


I the most interesting of these. It is of small size, without 
horns of any kind, and with long canine teeth present in 
I the males only. In outward appearance it in these re- 
spects closely resembles the Musk Deer. Its colour is 
lij^ht chestnut, and the hairy coat is harsh. It is called 
the Ke and the Chang by the Chinese. Sir Victor Brooke 
has demonstrated that its skull differs in important points 
from that of Moschus. 

Still more recently, in 1S74, Mr. Swinhoe has described 
another small deer from the mountains near Ningpo, of 
much the same size as HydropoRs ; it also resembles that 
genus in being hornless and possessing large canine tusks 
in the males. Mr. Swinhoe, in the Proceedings” of the 
Zoological Society (1874, p. 452), writes as follows : — 

“ My friend and correspondent, Mr. A. Michie, wrote me 
a letter dated Shanghai, December 19, 1873, as follows : — 

‘ I send another note to overtake the mail, to tell you I 
have just found a new deer from the Ningpo country. It 
is a dark iron-grey or pepper-and-salt colour, like some 
Scotch terriers, with white tips to its ears, square-built (that 
is, straight back and pointed hip), with very short tail. On 
its forehead is a thick black mane, like the bristles of a 
boar. ... It has the lachrymal sinus, but not so large as 
the Muntjac ; in size the beast about equals the Muntjac.’ ” 
An excellent figure accompanies this description. It was 
drawn from a skin sent by Mr. Michie to Mr. Swinhoe, 
who has named the animal Lophotragus inichianus, 

A living example of this species, the first ever brought 
to this country, has just reached the Zoological Gardens 
in Regent’s Park. From this male specimen it can be 
seen that the drawing above referred to, made from the 
flat skin, excellently represents the figure of the rmimal, 
and is truthful in that it shows the canine teeth and the 
absence of horns. In the living specimen there is a pair 
of hair-covered tuberosities on the frontal regions, at the 
postero-lateral angles of the hairy head-tuft, but, as in 
the Giraffes, these have no horns upon them. Comparing 
this condition with that of Elaphodus cephalophas^ also 
from China, described by M. A. Milne-Edwards, the inti- 
mate relation of Lophotragus to the Munrjacs {Ccrvulus) i? 
evident ; the series of gradual antler-reduction being ii 
the following order : — Ccrvulus, Elaphodus, Lophotragus. 
Whether Hydropoies^ or Moschus, or both arc extremes o< 
this series, remains to be proved ; and it must be men 
lioned that it is not perfectly certain, though highl} 
probable, that the above-described individual specimer 
of Lophotragus exhibits its highest degree of antlci 
development. 

NOTES 

Some weeks since it was stated that the collection of fishes 
made by Mr. Francis Bay, Inspector- General of Indian Fisheries, 
would be deposited in the New Indian Museum at South Ken- 
sington* It was offered to and accepted by the Secretary of 
State for India, but it was subsequently considered that neither 
the expense of bottles in which to exhibit them, nor of spirit for 
their preservation, could be rightly debited to the resources of 
India. Mr. Wood, the well-known artist, very liberally pro- 
posed, in exchange for the type collection, numbering about 
1,200 species, to increase Mr. Day’s plates in his work, the 
Fishes of India,” from 160 to 190, or to 1,140 figures. The 
Director of the Indian Museum in Calcutta hearing of this 
arrangement, proposed to the trustees that he should secure it 
at once on these terms, and we understand that he has been 
instructed to do so. It will doubtless render the Museum in 
Calcutta the most complete in Indian fishes in the world ; but 
whether this collection finding a place in the British hluseum 
might not have proved more beneficial to science we leave for 
the decision of our readers. 

Mr, Willett has just issued a report on the Sub-Wealden 
boring, stating that the bore-hole has been widened and lined to 
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a depth of 1,760 feet, and that boring was recommenced on the 
Sthinst. at a depth of 1,825 feet, when the hard limestone passed 
into soft shales, and mentions the occurrence of imperfect speci- 
mens of ammonites, at 1,849 feet. Geologists will probably not 
be disposed to agree wi^h Mr. Willett, “that the theory of the 
presence of a ridge of old rocks north of the English Channel 
and south of the Thames is no longer tenable,” for we believe 
tl:at no one ever denied that the AVealden axis was “ a true anti- 
* clinal elevation.” In stating that the Cretaceous rocks are the 
same thickness on both sides of the axis, Mr. Willett appears to 
forget that the old Palseozoic rocks were contorted and their 
upturned edges denuded, before the Secondary rocks, much less 
the Tertiary, were deposited, and in stating that the T,Soo feet 
of strata, explored by the boring, as well as the overlying beds, 
were “deposited during a prolonged and continuous subsidence 
of this part of the earth’s surface,” we believe few men of science 
will coincide with him. In the conclusion of his report, he 
offers personally to bear the cost of any boring in Kent or 
Sussex, above the Weald en horizon, which may reach the Paloeo- 
zoic rocks, within a depth of 2,000 feet. 

In answer to Dr. Playfair on Monday, Mr. Cross said the 
recommendations of the Royal Commission for Scientific Instruc- 
tion and the Advancement of Science had been for some time 
under the consideration of the Government. With reference to 
what steps the Government proposed to take in the matter, he would 
rather not anticipate, he said, the statement which it would be 
the duty of his noble friend the Vice-President of Council to make 
on the subject. We look forward wdth considerable interest to 
the statement which Lord Sandon has to make, and hope we 
shall not have long to wait for it. 

Mr. Ward Hunt stated last Thursday in the Plouse of 
Commons that Capt. Nares will send a sledge party down to the 
entrance of Smith’s Sound in the spring of this jear, if possible, 
with despatches, for the chance of a ship from England calling 
there. The Admiralty have arranged with Mr. Allen Young, 
who is contemplating a voyage to the Arctic regions this 'year 
in his yacht, to look for cairns in which such despatches might 
be deposited, and he has, with great public spirit, consented to 
make this the primary object of his voyage, undertaking to bring 
home any such despatches, unless he cun find means for sending 
them to England otherwise. 

A LARGE and influential meeting of the citizens of Glasgow was 
held on Wednesday, Feb. 16, to make arrangements for the meeting 
of the British Association on Sept. 6. The Lord Provost pre- 
sided. The University buildings were granted for the Associa- 
tion meetings. Most of tlie guarantee fund of 4,000/. was 
subicribed, and resolutions were adopted to extend the hospi- 
tality of the city to strangers attending the Association. 

The death of the well-known French engineer, M. Thome 
de Gamond, is just announced. M. de Gamond is probably 
best known as the originator of the Channel Tunnel, and he 
died on the very day on which the Commissioners took the 
Ij nal^eps for the completion of that great work. He w'as 
born in 1798 at Paris, but was educated in the Nether- 
lands, where he gave great attention to hydrography. 
His great scheme was remodelled by him many times be- 
fore it took its final form. It w'as brought before several 
International Exhibitions and Commissions, and he pub- 
Pished a great number of pamphlets, documents, and books 
before the scheme gained the favour of those who were able 
to help him in carrying it out. He was not destined to see 
the boring actually commenced, but he saw all obstructions and 
objections removed. M. Thome de Gamond had also con- 
ceived a vast scheme for the improvement of the streams and 
rivers of France. He proposed to enable the country to utilise 
the , whole of its hydraulic resources, and was anxious to put 


an end to the immense loss of water which might be used 
for irrigation and as a motive power. He was modest, ener- 
getic, and benevolent. 

The death of M. Adolph Brogniart, Professor of Botany and 
Member of the French Academy of Sciences, was announced in 
Paris on Saturday. 

Prof. Nils Peter Angelin, Intendent of the Palteoiito- 
logical Department of the Riks hluseum, Stockholm, and 
author of “ PalKontologla Scandinavica,” died at Stockholm on 
1 the 13th inst., aged upwards of seventy years. 

The death is announced of M. d’Orbigny, Assistant Naturalis 
at the Natural History Museum, Paris. 

Herr von Loeher has recently read a 'paper before the 
Munich Academy of Sciences in which he argues that the 
Guanch or Wandsch population of the Canary Isles, who for 
more than a century repulsed all invaders, are the descendants 
of the Vandals. Most of the names of places are barbarian, 
but some Germanic. Many common expressions are a mixture 
of both, and names of persons are almost Germanic, as also 
religious phrases and the titles of public functionaries. Plerr 
Loeher believes that the Vandals or Goths settled in the Isles in 
the eighth century, finding there a weak barbarian population 
whom they subjugated, that they gradually lost the use of iron 
and shipbuilding, and mostly relapsed from Christianity into 
German heathenism, but, though degenerating in their complete 
isolation, retained the features and customs of their race in all 
essential points until tbeir discovery by Europeans. Fair-haired 
mummies have been found in their tombs, and the dimensions of 
the skulls agree with those of Germanic races. 

In a letter to the Vice-Chancellor of Oxford, Prof. Max 
hlliller expresses his great gratification with the decree passed in 
Convocation on Tuesday week. “ It was solely,” he says, “in 
order to secure the leisure necessary for the completion of my 
labours connected with the ancient literature of India that I 
came to the decision to resign my professorship. Now that you 
Iiave in so generous a way granted me that leisure, I look forward 
with great satisfaction to spending the remaining years of my life 
at Oxford, and, if my health be spared, I still hope to be able to 
prove to the members of the University that they have bestowed 
this privilege on one not quite unw^orthy of their confidence.” 

A MAGNIFICENT new map of France has recently been com- 
pleted by the French Engineering Department, and is now being 
published in sheets. It is on the scale of 1*500000, and must 
take the place of all previous maps, most of which are, \7e 
believe, inaccurate in many important particulars. By means of 
various easily understood devices, the new map shows all the 
main natural and artificial features of the country, and by means 
of its metrical divisions, the distances of places from each other 
may be observed at a glance. 

A VERY interesting museum will be opened in a few weeks at 
the village of Castleton, in the Peak of Derbyshire, a place 
much visited by geologists, &c. It will contain : {a) a series of 
articles of the Bronze and Neolithic periods from Switzerland, 
Denmark, Cissbury, Yorkshire, with a large number of the pre- 
historic remains from the tumuli, &c., near Castleton, the result 
of the explorations of Mr. Rooke Pennington, F.GS., and Mr. 
John Tym during the last few years, {d) Paleolithic imple- 
ments. (<r) A magnificent series of the Pleistocene animals of 
the Derbyshire district — bison, grizzly bear, reindeer, rhinoceros, 
hyena, &c. {d) A good geological series, of about 1,500 species 

of fossils numbering about 3,500 specimens, from Crag to Lau- 
rentian, and including a good Ichthyosaurus, Plesiosaurus, Crag 
and Eocene mammals, some good fish, See. Most of the forma- 
tions are well represented, but particularly those prevailing 
near Castleton (mountain limestone, Yoredale series, and coal 
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measures), (e] A series of minerals and roclvs, tlie Derbyshire 
minerals being specially good ; and some educational sets of 
fossils and minerals. All the above are properly arranged with 
explanatory notes^ so as to be useful to the uninitiated and to 
teach geological rudiments, whilst affording advanced students 
opportunity of comparing their finds and naming them. 
(/) A series of the fauna and flora of North Derbyshire, including 
mammals (stuffed), birds, and their nests and eggs, ferns and 
mosses, &c. (g) Collection of old china, entirely obtained from 

the older houses in the neighbourhood, with old books, orna- 
ments, coins, &c. [k) Set of archaic mining tools from the old j 

lead mines of Castleton. (/) The natural and commercial pro- 
ductions of the neighbourhood. (i^) Geological maps and sections, 
guide-books, and a small scientific reference library. Mr. Pen- 
nington’s collections are all included in the museum. I 

The investigation into the cause of the explosion at the J abin ! 
pit, near Lyons, in France, seems to show that the workmen j 
were not to blame for any imprudence in the use of their lamps, 
but that the catastrophe was probably produced by the inflam- 
mable air escaping from the coal beds by a great diminution 
of barometric pressure, which reached 10 millimetres in a few 
hours. This connection of explosions in mines with a diminu- 
tion of barometric pressure has been frequently referred to 
recently in connection with explosions in England. The ques- 
tion has been asked whether it is not desirable to extend the 
system of storm warnings to coal-mining districts ; if the miners 
could only be induced to attend to them there seems no doubt 
that a great saving of life would be thus effected. 

A VALUABLE and in many respects exhaustive memoir on the 
temperature of the air at Brussels, by Prof. E. Quetelet, based 
on forty years’ observations ending with 1872, appears in Vol. 
XLI. of Memoirs of the Royal Academy of Belgium. The 
paper presents in a more extended and permanent form the 
leading features of the most important element of the climate of 
Brussels, which appeared about a year ago in the form of a small 
tract, briefly reviewed in Nature at the time (vol. xl, p. 444). 

Mrs. IvIarshall Hall, sen., writes that the lady who made 
a successful ascent of Mont Blanc on the 31st ult., mentioned in 
our last number, was Miss Stratton, a Welsh lady, not an 
American. 

An apparatus of great delicacy has lately l^ecn devised by Dr. 
Mosso of Turin, for measuring the movements of the blood- 
vessels in man. A description of it, vrith figures, appears in 
Comptes Rendtis of Jan. 24. The arrangement of the pldhys 7 no- 
gy'aph (as it is called) consists in enclosing a part of the body, 
the fore- arm, e.g.^ in a glass cylinder with caoutchouc ring, filling 
the cylinder with tepid water, and measuring, by a special appa- 
ratus, the quantity of water which flows out or in through a tube 
connected with the cylinder, as the arm expands or contracts. 
An opening in the cylinder is connected by a piece of caoutchouc 
tubing with a glass tube opening downwards into a test tube 
suspended from a double pulley with counterpoise to which the 
recording lever is attached, in a vessel containing a mixture of 
alcohol and water. When the vessels of the arm dilate water 
passes from the cylinder into the test tube, which is thereby im- 
mersed further, so that the counterpoise rises ; in the opposite 
case water flows back from the test-tube into the cylinder, the 
test-tube rises, and the counterpoise descends. Among other 
applications of the apparatus, Dr. Mosso employs it in studying 
the physiology of thought and cerebral activity. The slightest 
emotions are revealed by the instrument by a change in the state 
of the blood-vessels. The entrance of a person during the ex- 
periment, in whom one is interested, has the effect of diminishing 
the volume of the fore-arm four to fifteen cubic centimetres. 
The work of the brain during solution of an arithmetical or 
other problem, or the reading of a passage difficult to understand. 


is always accompanied by contraction of the vessels proportional 
to the effort of thought. 

The Perthshire Society of Natural Science has recently con- 
ferred a great benefit on the City of Perth by drawing attention 
through one of its members, Dr. Lauder Lindsay, to the many 
imperfections of its water-supply. Perth, as our readers know, 
stands on the banks of the finest river in the kingdom, and yet 
its water-supply is lamentably deficient in quantity and quality. 
Tlie present system of supply was organised about fifty years 
ago, and Dr. Lindsay brought it to the test of the universally 
recognised principles of sanitary science, with the result stated. 
Unfortunately Perth lies very low, and on that very account iiu- 
usual care must be taken to keep the supply of water pure. After 
the lesson which Dr. Lindsay has read the inhabitants, it will be 
their own blame if they do not exercise what would be genuine 
economy, and remedy a state of matters which must undoubtedly 
exercise a deleterious influence on the health and prosperity of 
the fair city. We think this practice of bringing science to bear 
on matters of local importance is one quite within the sphere of 
local scientific societies. 

The Meteorological Commission of Allier have now twenty 
regular meteorological stations at different heights, varying from 
686 to 3,773 feet. These stations, together with eighty others 
for the observation of thunderstorms, have been established for 
the investigation of the local climates of the department. It is 
resolved by the Commission, in the interests of general meteoro- 
logy, to connect its observations as much as possible with those 
which are collected at Paris. 

The additions to the Zoological Society’s Gardens during the 
past week include a Bay Bamboo R?t [^Rhvzonys badius) from 
India, presented by Mr. Jas. Wood Mason ; an Anderson’s 
Koleege {Etiplocamus andersoni) from Burmah, two Hill Franco- 
lins [Arboricola iorqiieold) from India, presented by Mr. W. 
Jamrach; a Sociable Vulture {Vnltur auruularis)^ two Cape 
Francolins (Fi’ancolimts capensis) from Africa, presented by Mr. 
J. C. Hobbs ; two White-necked Storks [Ciconiaepuc&pu^) from 
India, received in exchange ; two White-backed Pigeons ( Co- 
Jamba Icticoaoia) from the Himalayas, a Tiger Bittern ( Tvpisonia 
brasiIiaiso)j five Geoffrey’s Doves [IWisttra gtvp/roii) from South 
America, purchased. 


THE INDUSTRIAL APPLICATIONS OE 
OXVGEN^ 

II. 

■^^E must now direct our attention to a small group of pro- 
' ^ posals for extracting oxygen from the air by purely me- 
chanical means, without the aid of any chemical action. They 
are founded on one or other of two physical principles, diffusion 
or absorption. 

T. Graham, whose “inquiries into the laws of the diffusion of 
gases ” will always be remembered as one of the most perfect of 
his numerous and great researches, observed in i866 - that air 
drawn through a small fissure of a thin india-rubber leaf contains 
the constant proportion of 41*6 parts of oxygen to 58*4 parts of 
nitrogen, so that half of the nitrogen of the atmospheric air is 
kept back, and that this mixture makes red-hot coals burn with a 
flame. Deville,^ however, tested this method with regard to its 
industrial merits, and found that it required too much time to be 
considered practical. 

Endeavours to utilise absorption have been made in two diffe- 
rent ways. Messrs. Montmagnon and De Laire obtained a patent 
in France in 1868 for a process, founded on the observations of 
Angus Smith, ^ according to which charcoal takes up more oxygen 

I Translated, by permission of the editor, from the “ Report on the Deve- 
lopment of Chemical Industry, in conjunction with friends and fellow- 
workps, by A. W. Hofmann." The present article, as well as the previous 
one, it should be understood, are by Dr. A. Oppenheiin. Continued from 
p. 29s. 

= Omham, Compt. Rend. Ixiii, 47r. 

3 Deville, Wagn. Jahresber., 1867, 216. ^ Bull. Soc. Chim. [cj, ;-.i , 26X. 
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than nitrogen from the air. They have found that 1,000 litres 
of charcoal absorb 925 lit. of oxygen and only 750 lit. of nitrogen. 
When moistened with water, 350 lit. of oxygen and 650 lit. of 
nitrogen are given off; so that 575 ht. of oxygen and 55 of 
nitrogen remain, which may be extracted by means of the air 
pump. By repealing the same process with this gaseous mixture, 
they succeeded in obtaining oxygen in almost a pure state. 
Whether this method was ever employed on an extensive scale 
is unknown. But this has been the case with Mallet’s ^ method, 
founded on the higher coefficients of absorption of water for oxy- 
gen, as compared with nitrogen. The coefficients of absorption of 
these gases m water are 0*025 nitrogen, and 0*046 for oxygen. 
Multiplied by their volumetric proportion in the atmosphere 
0*79 and o*2i, these figures yield the proportion in which 
thesegases occur in water = 0*0197 ^ ^itd 0*0097 0 ; or, the air 
absorbed in the water contains in one volume o 67 N, and 0*33 
O. If the non-absorbed nitrogen is now allowed to escape, and 
tlie absorbed mixture of the two gases is extracted from the water 
and submitted a second time to absorption, we shall find by 
multiplying their coefficients with the numbers just obtained, 
0*67 (N) and 0*33 (O), that the mixture now absorbed will con- 
tain 0*525 N and 0*475 O. A third absorption will raise this 
proportion to 0*375 N : 0*625 O ; a fourth to 0*25 N : 0*75 O; a 
fifth to 0*15 N ; 0*85 O ; that is the same relation in which the 
gases occur in the mixture ordinarily produced by Tessie du 
Motay’s process. After the eighth absorption, the gas evolved 
is almost pure oxygen (0*973 O and 0*027 N). 

M allet’s apparatus consists of a greater or smaller number of 
strong iron water- reservoirs, connected by forcing and sucking 
pumps. Into the first air is pumped through fine openings, at 
a pressure of about five atmospheres. After this the non-ab- 
sorbed nitrogen is removed by opening a valve, and then by means 
of the second forcing and sucking pump the absorbed gas is drawn 
out of the first vessel and forced into the second. With four 
vessels a complete operation is performed in five minutes. If 
the vessels vary in size, decreasing from the first of 10 cb.m, to 
the fourth of 5 cb.m, in capacity, uninterrupted working will 
produce a result of 7, 760 litres of a mixture containing 75 per 
cent, of oxygen per hour ; or, 168 cb.m, in twenty -four hours. 
The cost of working and keeping this system in order is said to 
be trifling, and a small amount of superintendence will suffice if 
the machine is made automatic. Where working power is 
cheap, such as water power, or the lost heat of metallurgical 
processes, these methods might possibly be of use, especially 
for metallurgical processes themselves, which could be efifectually 
assisted by mixtures containing a smaller proportion of oxygen. 

Summing up the practical results of this long list of inven- 
tions, we find in the foremost rank the well-established method 
of Tessie du Motay. The next place is taken by the mechanical 
method of Mallet, just described ; which, however, has not yet 
met with a practical verification. 

We arrive at last at the question, What uses has pure oxygen 
hitherto served? As the supporter of combustion, we are 
indebted to it for warmth and light ; as a means of respiration, 
it is the foundation of our lives. 

Let us look at it then, from these tliree points of view. Its 
metallurgical uses claim our first attention. The important part 
it has performed in the history of platinum has been already 
described. We have learned to do without it in lead soldering ; 
hydrogen or coal gas, burnt in air, supplying a sufficient quantity 
of heat. The example of this industry encourages us to cherish 
the greatest hopes for its further and wider employment. “Just 
as gold,” says an esteemed metallurgical chemist, “ “ while it was 
still used in soldering platinum, destroyed its appearance by yellow 
marks, in the same w'ay white soft solder offends the eye when 
applied to coloured metals. This unsightliness induced the 
Society for the Promotion of Industry in Prussia to offer a prize 
for the discovery of a yellow solder. It would be difficult to 
solve this question, unless a new easily fusible metal of a red or 
yellow 3 colour could be discovered. A better chance of success 
offers in the self-soldering of metals by means of the oxyhydiogen 
blow-pipe, w'hich has already gained triumphs in the manipula- 
tion of two metals of different natures. Is it not possible with 
this powerful agent, which has succeeded in soldering lead 
with lead, and platinum with platinum, to solder every other 
metal and every alloy, just in the same manner ; as tin with tin, 

r Mallet, Dingl. pol. J. cic , 112, and Philipps on Oxygen, Berlin, 1874, 
24 ff. 

; ^ Clemens Winkler, Deutsche Industrieblatter, 1871, S. 182, and Zeitschr. 

’ d. Vereins deutsch. Ingen. xvi. 714. 

3 For which reason the offer of reward has since that time beeir with- 

l drawn. 


copper with copper, brass with brass, silver with silver, gold 
with gold, and even iron with iron ? 

“The probability of such an innovation exists, and there is no 
question of the tangible benefits to be derived from it. 

“We need only picture to ourselves the neatness of a work- 
shop in which soldering is effected by means of a light, elegant 
gas burner, instead of the soldering iron or forge ; the workman 
remaining uninjured by the glowing heat, smoke, and vapours, 
able at any moment, by the turning of a cock, to regulate the 
supply of heat with the greatest nicety. We need but look at 
the solidity of a soldering which no longer depends on a foreign 
substance, but is the actual blending together of the two parts, 
thus saving material and work, as no filing of the soldered part 
would be required. Such palpable advantages must silence 
every prejudice, and give a strong impulse to the setting on foot 
of thorough and persevering researches on this subject.” 

Since oxygen has become cheap, however, its use has likewise 
been recommended in that largest branch of metallurgy, the pro- 
duction of iron and steel. 

Cameron^ advises th^ use of oxygen or enriched air, as 
produced by Mallet’s absorption cylinders, instead of common 
air from the bellows for high furnaces ; and here it will be well 
to remember that the absorption of oxygen in water has already 
accidentally contributed to this result, in a manner which leaves 
room for improvement. Br, Kerl” calls attention to the fact 
that air from water blowing machines is richer in oxygen than 
common air. Besides, it has already been observed that char- 
coal, when stored up, burns with increased vigour, because it has 
absorbed oxygen from the air, and that this forms a valuable 
assistance in refining iron.^ 

Kuppelwieser ^ recommends oxygenised air for the Besse- 
mer process, and he is of opinion that the price of Tessie du 
Motay’s method need not be greatly reduced to allow the use of 
oxygen for this purpose. A great future seems here to dawn on 
the application of oxygen ! Nevertheless, we must not omit Le 
Blanc’s® objection, that the necessity of using fire-proof mate- 
rials would render the economical advantages very question- 
able. 

But turn from the metallurgical application of oxygen to its 
use for illuminating purposes. The discovery of the oxyhydro- 
gen light by Drummond in 1S26, and its employment in 
surveying and for lighthouses, has destroyed every doubt as to 
the value of oxygen Tor these purposes. The reduction of the 
price of oxygen brought it into wider use. This time America 
led the way. 

H. Vogel ^ found oxygen successfully employed in New York 
in 1870, not only for lighthouses, signals, and ordinary buildings, 
but also to illuminate the beds of rivers, for the building of 
bridges, and for various appliances of the magic lantern. The 
building of the great Brooklyn Bridge over the East River, then 
in an early stage of construction, was facilitated by twelve 
oxyhydrogen lamps, which consumed about 2,000 cubic feet® of 
oxygen daily. Instead of chalk cylinders, the more durable 
zirconium- cones were employed with great advantage, and in 
the same way the Theatre de la Gaite and the Alcazar, in Paris, 
were lit up with fairy-hke brilliancy. In the opera house in 
New York, a diagram of about ten square metres was thrown 
on a screen of damp muslin, the lamp placed behind the stage, 
producing wonderful effects. The magic lantern has with the 
help of this light become very popular in lecture rooms, for the 
projection of apparatus, glass-photographs, and drawings, 
especially since Outerbridge ® taught us to draw pictures with 
pen and ink on thin gelatine plates. The effects are easily ex- 
plained when we remember that the oxyhydrogen gas yields a 
light sixteen-and-a-half times stronger than the same quantity of 
ordinary gas would yield. 

The daily amount produced in 1870 by the New York Oxygen 
Company was 30,000 cubic feet {850 cb.m.) The oxygen is sold 
in iron cylinders (patent of Robert Grant, New York), nine 
inches in diameter and thirty inches in length, which are filled 
with oxygen under a pressure of twenty to thirty atmospheres. 

* Cameron, Berg-u. Hiitten Zeitung, 1S71, 132. 

- Br. Kerl, Grundriss der Huttenkunde, i , 217. ^ 

3 J. pr. Chem. ci. 397 ; Bergwerks treund, iii. 513, 

4 Kuppelwieser, Berg-u. Hutteu Zeitung 1873, 354 * 

5 Le Blanc, Journal i. Gasbeleucthung, 1872, 641. 

6 Drummond, On the means of facilitating the ohseivadon of distant 
stations in geodetical operations. Phil. Trans. 1826. 

7 H. Vogel, Ber. Chem. Society, iii. 901. 

8 In Vogel's Report, cubic metres is printed by mistake. 

9 Morton, Journal of the Franklin Institute, bii. liv. Iv. See also Vogel in 
the passage quoted before 
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The cylinder is sold at one dollar per cubic foot (35 dols. per 
cb.m.), including the oxygen it contains under ordinary pres- 
sure ; the refilling with oxygen costs five cents per cubic foot 
under the pressure of one atmosphere,^ a veiy high price, ex- 
ceeding the calculation of Kiippelwieser more than twenty-two 
times. Tessie du Motay tried to apply oxygen to the lighting 
of streels and public places. The “Places’’ before the Tuile- 
ries and Hotel de Ville were at that time brilliant with light 
given off from zirconium-cones under the influence of coal gas 
and OX} gen. The unsteadiness of the flame and its great cost 
led him to prefer the carburation of hydrogen and of coal gas, 
by passing the gases through a vessel of heavy hydrocarbons 
fixed to every lamp before it entered the burner. In this way the 
Boulevards were illuminated from the Rue Drouot to the Rue 
Sciibe with seventy oxygen burners. But this method was given 
up, and the preparation of a very h avy gas instead of the usual 
coal gas was at last resorted to, to be burnt by means of oxygen. 
In this new form the visitor to the Vienna Exhibition met with 
it at the railway station, Kaiserin-Elizabeth-We^tbahnhof. We 
are permitted to extract the following description from an im- 
printed report of Herr Karl Plaase, director of the Berlin Gas 
Company, given before the Berlin Town Council : — 

“ The appearance of the grounds surrounding the Elizabeth 
railway station, and of the hall itself, lighted up by a mixture of 
coal gas and oxygen, is in the highest degree surprising. The 
effects caused by the little bluish flames are quite peculiar, and 
cannot be compared with any other light. The green of the 
trees seems more vivid, the colours of the dresses more brilliant, 
and, above all, the faces of the people appear clearer, every shade 
and colour showing almost as distinctly as in full daylight, not- 
withstanding which the light did not tire the eyes. 

“The iavourable impression made on entering the grounds is 
heightened on entering the large second-class waiting-room, 
where everything, down to the minutest detail of ornamentation, 
is most distinctly seen by the light of the little flames of only two 
moderate-sized gaseliers. 

“ However, the best conception of the new method of lighting 
is produced in the up-train station-hall. Here, in order to make 
, die comparison more striking, the ordinary platform used by 
up-train passengers was lighted with heavy gas and oxygen, only 
half the number of jets being lit as were used on the opposite 
platform, where the old gas was burning with the aid of oxygen. 
Notwithstanding the double number of lamps and the good 
quality of the gas, the space lighted by the new method was 
incomparably more brilliant. The shadows of the candelabra, 
and even of the smoky flames, were perceptible on the white 
walls, ” 

In spite of this favourable impression, Herr Haase comes 
to the conclusion that the new double gas, conducted in 
two pipes, is not adapted for general private use, particu- 
larly for the following reasons: — “The advantage of its bril- 
liancy is more than counterbalanced by its cost, which in 
Berlin, taking the usual lighting power as the standard of 
comparison, would amount to double the price of the ordinary 
gas : the consumer would not understand the working of the 
cocks : the oxygen would deteriorate in the long conducting 
pipes, and the repairs would be expensive, &c. Although for 
public buildings, for shops, and some other purposes, the new 
method might answer, it would be impossible to lay down three 
gaspipes for these limited ends.” This opinion stands diametri- 
cally opposed to that of Schiele, ^ who warmly recommends the 
new method of lighting, but it is in close accordance with the 
opinion stated by Le Blanc, ^ about a year before, in a report to 
the Town Council of Paris. This report is the result of exten- 
sive researches by Messrs. Peligot, Lamy, Troost, De Mondesir, 
and Le Blanc, appointed a commission for the purpose by the 
Prefect of the Seine in 1869. They undertook to test the 
method on the Place de P Opera, as well as in the laboratory, by 
burning with half its volume of oxygen, in separate burners, ordi- 
nary coal gas, Boghead gas, and gas saturated with fluid hydro- 
carbons according to various systems. They came to the con- 
clusion that at equal illuminating powers Tessie du Motay’s 
meihod is almost always more expensive, mostly twice as expen- 
sive, as the usual illumination. Only in one case, where the 
fluid hydrocarbons of Boghead coal were used for carburation, 
according to Leveque’s method, by satui-ating wicks with the 
oil and letting the gas pass over them, the price of the new 

^ Deutsche Gewerbezeitung, 1867, 18 ; see also Voi^el. 

. , Scliicle, Journal fiir Gasheleuchtung, January 1873. 

ie Blanc sur le nouvel eclairage oxhydrique.” 

Short extracts in the Journal f. Gasbcl, XB72, 641, 


light appeared twice as cheap as the ordinary method, and that 
only when large burners were used, and consequently a greater 
quantity of light was produced. 

The calculations were of course founded on the data furnished 
by the Tessie du Motay Gas Company respecting the prices of 
oxygen, of the carburation, &c. In truth, however, it appeared 
that in the last-named experiment I cb.m, of gas, instead of taking 
up 50 gr. of fluid hydrocarbon.s, as the company pretended, 
actually absorbed 266 gr. ; and thus the economy, to say the 
least, became very questionable. As to the lighting power, it 
was possible to increase it so as to form thiee to seven times the 
poiwer of ordinary street-burners. But Boghead gas can also 
produce three times the quantity of light, in suitable burners, 
without having recourse to pure oxygen, and for general pur- 
poses such an intensity of light is not desired ; on the contrary, 
the light is lessened 30 per cent, by globes or shades. The 
Commission came to the decision, therefore, of advising the 
Corporation of Paris not to authorise the laying down of oxygen 
pipes, but rather to leave it to the company to supply oxygen 
and carburetted coal-gas in portable vessels to the comparatively 
few who stand in need of such an increased intensity of light. 

The results arrived at in Brussels were no more favourable. 
During the last year lighting by oxygen was tried for a short 
time in some cafes, as well as in the Passage St. Hubert, and 
then discontinued 1 on account of the aforesaid objections. In 
Vienna, in April 1S74, Westbahnhof was still lighted with 
oxygen, but the system had spread no further ; for in spite of 
its intensity and acknowledged beauty, the bluisl moonlike light 
did not produce anything like a general satisfaction." 

The jury of the Vienna Exhibition inspected the oxygen light 
ing at the Westbahnhof. In tlie Exhibition building itself, 
oxygen industry was not represented. 

If further experiments confirm the above opinions, the industry 
of oxygen will have lost the root from which it comme need to 
grow, because wherever it has sprung up it was fostered by the 
hope of being employed for illuminating purposes. 

Many of the alleged disadvantages, especially the cost of the 
laying down of pipes, are avoided in the arrangement which 
Philipps^ proposed for oxygen lighting. According to this 
proposition lamps (manufactured by George Berghausen, of 
Cologne) were to be fed with very heavy tar oil containing 
naphthalin, whilst oxygen was introduced through the middle of 
the wick, It is, however, very doubtful if any larger city w'ould 
renounce the advantages of gas-light in favour of this arrange- 
ment, and consequently, if there is any chance of its application 
on a large scale. 

Let u.s be all the more hopeful that oxygen industry will find 
its saving ally in metallurgy. 

In medicine it has won no friend, lip to tlic present time 
there is notliing to contradict Pereira’s opinion in spile of many 
more recent praises of the medicinal powers of oxygen,*' and we 
can thereft>re do no better than quote it anew : — 

“Soon after the discovery of oxygen, its therapeutical applica- 
tion wa.s in great favour. The want of a proper .supply of 
oxygen to the body wa5 considered to be the cause of many dis- 
eases, such for example as scorbute, and it was asserted to have 
been used in many cases wirh brilliant success. Beddoes and 
Hill employed it in England, The latter declares that he found 
it useful in cases of asthma, weakness, ulcer, humor albus, and 
scrofulous bone diseases. 

“ These opinions have nevertheless been greatly modified on 
chemical, no less than on physiological grounds. In cases of 
asphyxia, caused by want of air, or by inhaling noxious gases, 
the respiration of oxygen may possibly be useful. For this 
reason it has been administered in cases of asthma threatening 
suffocation. But as the patients in such cases are scarcely able 
to inhale it, if it acts at all, it can only act as a palliative, and is 
decidedly incapable of preventing fresh attacks. In most cases 
where oxygen has been inhaled it was therefore powerless to 
help ; and from the physical reasons stated above, very little 
success can be anticipated from its employment, 

* Letter dated April 14, 1874, of M. Melsens, l^rofessor of Chemistry ia 
Brussels, to A. W. Hofmann. 

® Verbal communication of Professor Hlasiwetz. 

3 Philipps on Oxygen. Berlin, 1871, 46. 

4 Pereira, “Art of Healing," Translated into German by Buchheim, i. 217. 

5 Verbal communication of Prof. Dr. Oscar Liebreich. 

6 “ Considerations on the use of factious a\rs, and on the manner of obtain- 
ing them in large quantities." By F. Beddoes and J. Watt. Bristol, 1794-95. 
There was a Pneumatic Institute established in Bristol in 1798, in which 
the medical properties of gases were tried, and it was here Humphry Davy 
discovered, the effects of protoxide of nitrogen, 
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This did not prevent medical speculators from opening an 
institution iniBerlin for inhaling oxygen, where it is now being 
sold at the cubic foot, while oxygen water is sold at zd. the 
bottle. As water of 0° does not absorb 4 per cent, of its volume, 
a half-litre bottle contains less than 20 cb.m., or o’ooiy 
grammes of this gas ! It seems incredible that such a dose 
should be expected to produce any effe :t whatever. Just as travel- 
lers are recommended to provide themselves with concentrated 
food, those who wish to climb the highest mountain tops, or by 
means of ball* )ons reach great heights, where the thinness of the at- 
mosphere might cause them dangerous inconveniences, are advised 
to use pure oxygen as a concentrated means of respiration.! 
P. Bert" exposed himself and others in proper apparatus, to 
degrees of rarefaction of air, which far surpassed that of the 
greatest heights ever reached by man. The want of breath and 
symptoms of suffocation which ensued, when the barometer 
stood at from 300 to 250 mm., were, according to his account, 
at once relieved by one breath of pure oxygen. A mixture of 
the same with atmospheric air proved even more effectual than 
the pure gas, and, on an aerial voyage which the late MM. Croce 
SpinelH and Sivel undertook from Pans on the 22nd ot March, 
1874, they provided themselves with mixtures containing 45 and 
75 per cent, of oxygen to 55 and 23 { er cent, of nitrogen. 
They were enabled by the help of this gas to make valuable 
physical observations,^ at heights of more than 6,000 metres, 
leisurely and without any bodily inconvenience ; and although 
Glaisher had succeeded in reaching still greater heights without 
this assistance, oxygen offers a means of gaining strata hitherto 
inaccessible.” 

These words, however, were scarcely written when the news- 
papers announced the death of the courageous navigators on a 
nev/ aerial voyage ; suffocation appears to have set in so suddenly 
as to incapacitate them at once from using their respiratory 
apparatus. 

The physiological applications of oxygen form the bridge to 
some considerations on the practical uses of ozone, the discovery 
of which had been greeted by exaggerated hopes. 

A. Oppenheim. 


SOCIETIES AND ACADEMIES 
London 

Chemical Society, Feb. 17. — Prof. Abel, F.R.S., president, 
in the chair. — The president announced that Mr. James Duncan 
had presented the Society with a most lile-like and spirited 
marble bust of Dr. Plofmann. He then called upon Prof. 
Frankland to deliver his lecture “ On some points in the analysis 
of potable waters.” A report of this we give on another page. 
— A full discussion of the variation in purity of the water sup- 
plied during the past eight years by the various London com- 
. panies followed, illustrated by most excellent diagrams, and the 
lecturer concluded by pointing out some of the objections to the 
other well-known processes employed for water analysis. 

Zoological Society, Feb. 15. — Prof. Mivart, F_.R.S,, iiithe 
chair.— Mr. Sclater exhibited the parrot called in Tschudi’s 
** Fauna Peruana” Conitfus ilhgeri, and observed that it had 
been certainly wrongly determined. Mr. Sclater was of opinion 
that the bird belonged to a species hitherto unrecognised, and 
proposed to call it Ara cotdoni, alter M. Coulon, ot Neuchatel, 
who had sent the specimen for exhibiiion. — Dr. Cobbold, 
F.R-S., exhibited and made remarks on a Parasite {Echino- 
rhynchus)^ obtained from the Tamandua Anteater, which had died 
in the Society’s menagerie. — Mr. \V. K. Parker, F.R.,,S,, read 
the second portion ot l 3 s memoir on ^githognathous Birds.-— 
A communication was read from the Rev, O. P, Cambridge, in 
which he described a new order and some new genera and 
species of Arachnida from Kerguelen Island, from specimens col- 
lected by Mr. Eaton during the Transit of Venus Expedition. — 
Mr. G. French Angas communicated descriptions of four new 
\ species of land shells from Australia and the Solomon Islands, 

i which he severally proposed to name Helix moreshyi. Helix 
ramsder.it Helix beatrix^ and Helix rkoda. Mr. Angas also 
made some remarks on the nomenclature of Helix anga^ia 7 ia of 
Pfeiffer, and Helix ktceniata of Cox. — Mr. Sclater read some 
notes, by himself and Mr. Salvin, on some ot the Blue Crows of 

I America, taken from specimens lately examined, and pointed 

I Fonvielk (La Science en Ballon Paris, 1869), and elsewhere. 

^ Bert, Compt. Rend. 1874, 911. 

3 Compt. Rend. 1874,945. - 


out certain changes which it would be necessary to make in the 
nomenclature of the group adopted in their Nomenclator 
Avium Neotropicalium.” 

Geological Society, Feb. 2. — Mr. John Evans, F.R.S., presi- 
dent, in the chair. — Edward Richard Alston, David Corse Glen, 
Thomas Vincent Holmes, William G. M'Murtrie, Charles Bine 
Renshaw, Robert Drysdale Turner, and George Ferris Whid- 
bourne, were elected Fellows of the Society. — Evidence of a carni- 
vorous reptile {Cynodrakon 7 najort Ow.) about the size of a lion, 
with remarks thereon, by Prof. Owen, F. R. S. The specimens 
described by the author consist of the fore part of the jaws and the 
left humerus of a reptile obtained from blocks of Triassic (?) rock 
from South Africa, forwarded by the late Mr. A. G. Bain. The 
upper jaw displays a pair of enormous canine teeth much lesem- 
bling those of Machairodusy being of a very compressed form, 
with the hinder trenchant margin minutely toothed. There is no 
dentated border to the fore part of the crown. No teeth can be 
detected in the alveolar border of the right ramus of the lower 
jaw, which extends about an inch behind the upper canine. In 
the symphysial parts of the lower jaw the bases of eight incisors 
and of two canines are visible, the latter rising immediately in 
front of the upper ones, to which they are very inferior in size, 
and being separated by a diastema from the incisors. In this 
character, as in the number of incisors, the fossil resembles 
DiddJ)hys ; and in structure both canines and incisors resemble 
those of carnivorous mammals. The left humems is lo.^- inches 
long, but is abraded at both extremities. It presents characters 
in the ridges for muscular attachment, in the provision' for the 
rotation of the forearm, and in the presence of a strong bony 
bridge for the protection of the main artery and nerve of the 
forearm during the action of the muscles, which resemble those 
occurring in carnivorous mammals, and especially in the Felidae, 
although these peculiarities are associated with others having no 
mammalian resemblances. The author discusses these characters 
in detail, and indicates that there is in the probably Triassic 
lacustrine deposits of South Africa a whole group of genera 
{Galesaurus, CynochavipsUt Lycosaurus, TigrimeJmSt Cynositchus, 
NythosauriiSt Scaloposaurast Frocolophorit Gorganops, and Cyno^ 
drakon)t many of them represented by more than one species, 
all carnivorous, and presenting more or less mammalian analogies, 
for which he proposes to form a distinct order under the name 
of Theriodontia, having the dentition of carnivorous type ; the 
incisors defined by position, and divided from the molars by a 
large laniaviform^ canine on each side of both jaws, the lower 
canine crossing in front of the upper, no ectopterygoids, the 
humerus with an entepicondylar foramen, and the digital formula 
of the forefoot, 2, 3, 3, 5 ; 3 phalanges. The author further 
discussed in some detail the remarkable resemblances presented 
by these early reptiles, in some parts of their organisation, to 
mammals, and referred to the broad questions opened out by 
their consideration. He inquired whether the transference of 
structures from the reptilian to the mammalian type has been a 
seeming one, due to accidental coincidence in species indepen- 
dently created, or whether it was real, consequent on the in- 
coming of species by secondary law. In any case the lost 
reptilian structures dealt with in the present paper are now mani- 
fested by quadrupeds with a higher condition of cerebral, 
circulatory, respiratory, and tegumentary systems, the acqui- 
sition of which, the author thought, is not intelligible on 
either the Lamarckian or Darwinian hypotheses. — On the oc- 
currence of the genus Astrocrinites (Austin) in the Scotch 
Carboniferous Limestone Series, with the description of a 
new series {A, ? Benniei), and remarks on the genus, by Mr. 
R. M. Etheridge, jun. The author, in his introduction to the 
paper, commenced with a general history of the genus Astrocn- 
nites of Austin, commenting upon the change of name it had 
received from the several authors who had written upon and 
noticed the species A. tetragonus of Austin. In 1843 Major T, 
Austin described this aberrant Echinoderni under the name 
Astrocrinites^ assigning its geological horizon to be the Carboni- 
ferous Limestone, and locality Yorkshire. Dr. H. G. Bronn 
rejected the name Astrocrinites on account of its resemblance to 
Aster ocrinites of Munster, and proposed instead that of Zygk 
crinus, Kbmer, from the four-rayed structure of our Astroert* 
mtes, allied it to the Cystoidea rather than to the Blastoifiea. 
Prof, de Koninck, and M. le Hon, however, referred Zygocrinus 
to the Blastoidea, and stated their reasons for so doing. Prof. 
Morris, in 1854, altered Austin’s Astrf^crinites into Aslrocrinnst 
and does not notice Bronn’s name, Zygoermus. Prof. Pictet 
provisionally referred the latter genus sbrtictmally to Codonastevt 
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noticing, however, its four instead of five pseudambulacra. The 
author then notices at some length the species he proposes to 
call A. Benniei, which appears to differ much from Austin^s A, 
ietragonus. The body or calyx of A. Be>miei is tetraradiate, 
having four convex lobes, three of which are alike, the fourth 
differing considerably from the others, the deep re-entering 
angles between the lobes are occupied by the psendambulacra, 
the dorsal surface is densely covered with closely-set tubercles, 
but shows no point of attachment, the ventral surface is flat- 
tened, having a large central aperture, from which radiate the 
four pseudambulacra ; excentric as compared with the ambu- 
lacra! system is a second and pyriform aperture of complex 
structure. The component parts are then minutely described, 
followed by careful descriptions of the pseudambulacra, aper- 
tures, and ornamentation, also a discussion as to the presence of 
a madreporifonn tubercle. The second part of the paper treats 
upon the affinities of A, Benniei (Ether.) with A, tetragonus 
(Austin). Part the third enters fully and critically into the syste- 
matic position of Asiocrinites amongst the Cystoidea and Blas- 
toidea. In the concluding and fourth portion of the paper, the 
localities and geological horizons are given. Twenty-seven 
figures, occupying three plates, accompanied the paper. — On 
the genus 'Merycockarus (family Oreodontidse), with descriptions 
of two new species, by Mr. G. T. Bettany, B.A. Communi- 
cated by Prof. T. McKenny Hughes. An account was given of 
remarkable vertebrate tertiary skulls and other remains brought 
from Upper Oregon by Lord Walsingham, in 1872, and pre- 
sented by him to the Woodwardian Museum, Cambridge. The 
characters of the family of Ungulates (Oreodontidse), to which 
they belong, and of the genera of the frmily, were referred to, 
and supplemented from examination of these remams. The 
genus M^rycocJiarus^ previously known only from teeth and por- 
tions of jaws, was further defined and described from large 
skulls' and portions of skulls. The remarkable size of the tem- 
poral fossse, the form of the zygoma, and especially its great 
posterior transverse crest, are special points of interest. Finally 
two new species, M. temporalis and M, Leid}% were defined and 
described. 


high and harsh temperature, have been concuirent ufith several 
attacks in Mysore and Southern India. At such times the open 
reservoirs or lakes and wells are much below the usual spring 
level, and any contamination received at such a time is obviously 
much less diluted, and more harmful. The author then gives an 
account of several attacks that have come under his own personal 
knowledge, which shows beyond doubt that the disease has been 
arrested by change of air and surroundings, and that ordinary 
sanitary practice has prevented a possible outbreak. After re- 
ferring to the recent outbreaks at Bangalore and Madras the 
author says that everywhere the same story is told of the occur- 
rence of cholera coincident with long absence of rain and a tem- 
perature abnormally high. — On sixteen months’ rain at Bristol, 
by W. F. Denning. 

Entomological Society, Feb. 2.— Sir Sidney Smith Saunders, 
C.M.G., vice-president, in the chair. — Mr. McLachlan directed 
attention to an article by M. Flaminio Baudi in the Fdites Nazi- 
velles Rzitotnologiques^ respecting the habits of Cychrus cylmdri- 
collis, which he had taken on Monte-Codeno, feeding on the 
body of a snail [Helix frigidd). into the spiral of which the beetle 
was enabled to enter by means of its long prothorax. Some 
interesting remarks were made by Mr. Bates and others on the 
peculiar structure and habits of the insect, which appeared to 
have been found only on a very sterile portion of the plateau of 
the mountain, and in no other part. — A valuable paper w’as 
communicated by Dr. D. Sharp, entitled “ Contributions to an 
Insect-Fauna of the Amazon Valley (Staphylinidm).” Of this 
important group of Coleoptera, 487 species were enumerated as 
inhabiting the valley, of which 463 were described as new ; sug- 
gesting forcibly how little is really known of the Staphylinidm of 
Tropical America. Dr. Sharp also stated that he had devised a 
method of covering and hermetically sealing the type specimens 
which, he believed, would accomplish their almost complete 
preservation, and that he hoped soon to be able to publish a 
description of the method. The author concluded with remark- 
ing on the great importance of certain sexual characters in dis- 
tinguishing the species. 


^ileteorolpgic^ Society, Feb, 16.— Mr. H. S. Eaton, pre- 
sident, in chair. — C. Capel, Zophar Humphreys, 
Edward Mawley, Rev. George H. Mmims, 'William H. "Watson, 
and C. Theodore Williams were elected Fellows of tie Sodety, 
— The following papers were read : — On an improvement in 
aneroid barometers, by the Hon. R. Abercromby. The im- 
provement consists in jew’effing the ends of the arbor of the 
index hand like the ordinary pivots of a watch, and making the 
hand work under the cap instead of in the usual manner. The 
advantages gained are ; (i) increased sensitiveness ; (2) increased 
definiteness of the indications ; and (3) diminished influence of 
weather on the bearings. — Meteorology in India in relation to 
cholera, by Col. J. Puckle, M.S.C. The author in this paper 
lays bdore the Society some facts in connection with several 
serious outbreaks of cholera in different parts of the Mysore 
country during the last fifteen years, and draws attention to the 
similarity of the abnormal meteorological conditions that existed 
on each occasion. Except in a few of the largest towns in India 
there are no sew'ers, and no sewer gas proper. Even in these 
exceptional towns the drainage is incomplete. The- general 
sanitary arrangements are of the most primitive draracter. In 
the rural districts the inhabitants adhere to the Mosaic law, in so 
far that they go forth to the fields, but they do not carry the 
“ paddle ” wflth them for the purpose' that was the exponent of 
the dry earth ” system ; Mat necessary portion of the work is 
left to the drying action of a powerful sun, to the kites and other 
carrion birds, and, korrihile diciu, to the pigs and poultry that 
afterwards are doubtless turned into food. In this way it is not dif- 
ficult to conceive that sewage of the direst and most unadulterated 
kind may possibly be taken into the system through poisoned j 
meat, or during rainfall it may find its way to open reservoirs or j 
wells ; from which two sources the inhabitants depend for their 
water supply. At other times during the hot, dry weather, when 
no rain falls, malaria may arise and befdistributed through the 
agency of the atmosphere. Notwithstanding all that has be^ 
said and done, the clue to the mystery of the origin of the 
disease remains undiscovered. It is the same with the treat- 
ment. Remedies that at one time appeared to be most effectual 
have, at another, most signally failed. Even during the same 
attack, the same remedy that cured one person would fail in 
another, even where the same conditions apparently existed. 
Failure of the usual rainfall at the proper time, and abnormally 


Institution of Civil Engineers, Feb. 15. —Mr. Geo. Robt. 
Stephenson, president, in the chair, — The paper read was on 
estimating lie illuminating power of coal gas, by Mr. William 
Sugg, Assoc. Inst C.E. 

Edinburgh 

Roy^ Society, Feb. 2i.~-Prof. ICelland, vice-president, in 
the chair, — The following communications were read : — On tire 
structure of the body-wall in the Spionidse, by Dr. W. C. 
MTutosh. — On circular crystals, by E. W. Dallas. — Preliminary 
note on the flame produced by putting common salt in the fire, 
by C. M. Smith ; communicated by Prof. Tait. 
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THE GOVERNMENT SCHEME OF 
UNIVERSITY REFORM 

T he speech of Lord Salisbury in the House of Lords 
on Thursday evening, on introducing a Bill for 
regulating the reform of Oxford University, will probably 
satisfy the expectations with which the declaration of the 
’ Government policy has been awaited, is a fortunate 
; circumstance that the conduct of the measure should be 
placed in the hands of one who is, at the same time. 
Chancellor of the University, a minister in whom both 
his party and the country have entire confidence, and 
also a well-known friend of the physical sciences. The 
' Government scheme, therefore, is introduced under 
favourable auspices ; and, in itself, so far as it has been 
J yet revealed, it seems calculated to disarm all opposition. 
It is true that much yet remains to be learned concern- 
ing the modes in which the scheme is to operate. The 
names of the Commissioners, to whom a certain degree 
of control is apparently to be entrusted, will be looked | 
for with anxiety ; and the details, 'which will only be 
understood when the bill is printed, will also be of much 
interest to those who will be directly affected by them. 
But the general public, who are after all the party most 
concerned, is contented with the enunciation of principles 
which Lord Salisbury’s speech contains. He argued, 
with great ingenuity, that it is not possible for Parliament 
to dictate to the University and College authorities the 
precise lines of reorganisation along which they are to 
proceed. This argument suggests much that a party 
critic may object to as involving an abnegation on the 
part of Ministers of their own proper responsibility. 
However that may be, it is certain that people at large 
are totally incapable of giving an intelligent approval to 
anything more definite than the proposals which Lord 
I Salisbury has sketched. Indeed, it may be doubted 
1 whether the absence of complete knowledge to which 
Lord Salisbury himself pleaded guilty, though it may 
somewhat surprise and disturb Oxford residents, will not 
have the effect of bringing him into closer harmony with 
the general feeling of the country. The case for reform 
does not rest upon minor matters of detail which require 
research to discover and particular experience to appre- 
ciate, and of which the meaning might be altogether 
altered by further research and wider experience. The 
plain statement of the facts is enough, and upon that 
plain statement Lord Salisbury has wisely relied. 

The collective revenue of the Oxford Colleges, after 
making certain necessary deductions, amounts to some- 
thing over 200,000/. per annum ; and as the number of 
undergraduates is less than 1,000, it follows that the 
average income per undergraduate is a little more than 
200/. a year. It is important that this estimate should 
hot be interpreted as if it meant the average cost of edu- 
cating each undergraduate, as Lord Salisbury has not 
1 sufficiently guarded himself against the possibility of this 
confusion. The real meaning of the calculation is to 
indicate forcibly that at the present time endowment is 
out of aU proportion to educational efficiency. Looking 
at the figures from another point of view, we find that, 
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out of the total endowments, Fellowships of one kind or 
another take just one-half or ioo,oooL Of this sum, 
again, Lord Salisbury estimates that “ idle Fellowships,” ; 
or those to which no duties are attached, absorb from ' 
one-half to four-fifths. There is thus left a balance of| 
from 50,000/. to 80,000/. a year, which is admittedly not 1 
devoted to academical purposes. It is important to recol- | 
lect that this calculation comes to us upon the authority ; 
of Lord Salisbury. The late University Commission,^ 
rigidly limiting itself to its immediate functions, merely 
presented a general account of the income and expendi- 
ture of the Universities and their Colleges, and did not 
attempt to estimate the number of non-resident Fellows, 
or even to suggest what proportion of the endowments 
were unremuneratively expended. But this large sum is 
far from being all that University reformers will have to| 
deal with. Lord Salisbury states that there must be ? 
added no less than 123,000^ per annum, which represents '■ 
the probable augmentation in the rents of the College i 
estates within the next fifteen years, as ascertained by the | 
Commission of Inquiry presided over by the Duke of f 
Cleveland. A yet further addition is suggested by Lord 
Salisbury, arising from the appropriation to educational 
purposes of certain ancient trust-funds vested in the 
Colleges, which are now misapplied. Of the amount of 
this latter source of income, it is impossible to give even 
an approximate guess. Lord Salisbury carefully refrained 
from hinting at any specific trust ; and it is doubtful 
whether there are, at Oxford at least, any misapplied 
trust-funds of any magnitude, except perhaps the Hul- 
sean endowment connected with Brasenose College. 
Lord Salisbury seems rather to have been glad to take 
the opportunity of stating his views with regard to the 
general question of modifying old endowments, than to 
have referred to any changes of practical importance. It 
is noteworthy, however, that his views entirely coincide 
with those expressed by Lord Derby before the Univer- 
sity of Edinburgh last December ; and thus the two most 
influential members of the Conservative Ministry are 
found in agreement upon a policy which has sometimes ^ 
been claimed as the peculiar heritage of the Liberal 
party. Whatever may come from minor trusts, the whole 
available surplus of the endowments at Oxford may be 
fairly estimated at about 200,000/. a year. This sum, of 
course, is not at the present moment ready for distribu- 
tion ; but it is the amount which, allowing for vested in- > 
terests and the slow processes of change, Lord Salisbury 
appropriates to the purposes of his scheme of reform. 

That scheme itself has only, as yet, been indicated with 
very vague touches ; but enough has been said to satisfy 
all reasonable hopes, and to encourage us to wait con- 
fidently for the filling-in of the details. In the first place, 
Lord Salisbury proposes to restore to the University, so 
far as money can do so, her ancient pre-eminence over 
the Colleges. The demands of the University for btiild- 
ings and for professors are to be supplied out of 
forfeited idle Fellowships,” It may be wise tOrmhmtainf 
a few of these latter, limiting the holding of them to a 1 
certain number of years ; but I do ventme to lay down \ 
that all the University wants, in the shape of museums, I 
libraries, lecture-rooms, and the , prbp^ payment of j 
teachers, should be provided the subject of | 

furnishing incomes to rhen'wlibdo nothing can be enter- 1 

T 
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i tained.^ The second principle enunciated by Lord 
Salisbury is the endowment of research—a principle 
which has been long advocated in these columns, but 
Iwhich now for the first time appears destined to obtain 
-^legislative sanction. In the case of its distinguished 
sojourner, Prof. Max Muller, the University of Oxford 
has already admitted its duties in this matter ; and now 
research in the physical sciences, under the aegis of Lord 
Salisbury, and with all the authority that Parliament can 
lend, will put in its claim to be “ made a part of the regular 
and recognised machinery of the University To many 
persons this will be thought the greatest novelty con- 
tained in the speech, and it is significant that none of the 
I three peers who followed the mover made any allusion to 
\ it in their brief remarks. But it is not necessary now to 
’ expatiate upon the importance of the proposal, or the 
^ valuable results that will flow from it. It is the first fruits 
i of the Royal Commission on the Advancement of Science, 
land will lead, we trust, to the adoption of more of the 
recommendations made by that laborious body. It is of 
more importance on this occasion to call attention to a 
i distinction which Lord Salisbury has apparently drawn, 

^ and to which the Colleges would do well to take heed. 
If we understand his words aright, he would impose upon 
the University the duty of supplying, of course from the 
College endowments, the capiti sum that will be required 
from time to time for buildings and apparatus, neces- 
^sary for the purposes of research while he would leave 
to the individusd colleges to provide for the maintenance 
and benefit of persons of known ability and learning, who 
nay be engaged in study or research in the realms of 
lit and sdence ” This distinction seems to us an im* 
portant one, partly because it assigns to each the functions 
which they can best perform, with the least revolution in 
their characters ; and still more because it insists upon 
two separate modes of endowing research, which are of 
equal value, and must be both demanded alike. We 
cannot forbear quoting at some length the comprehensive 
views of Lord Salisbury on this subject : — We are of 
opinion that the mere duty of communicating knowledge 
to others do^ not fulfil all the functions of a U niversity, and 
that the best Universities in former times have been those 
in which the instructors, in addition to imparting learning, 
were engaged in adding new stores to the already acquired 
accumulation of knowledge. There are new sciences 
which have gained, and which are pressing for, admission 
! to the Universities, and I think no one can doubt that it 
I is for the interest alike of the students and of the nation 
I at large that such sciences should have full encourage 
ment . . . What I am particularly anxious for is that all 
branches of culture should have equal encouragement, and 
should be regarded, not as rivals, but as allies in the great 
and difi&cult task of cultivating and developing the human 
Imind.^' Apart from these two leading features of the 
'Government scheme of University Reform — ^the endow- 
ment of the University by the Colleges, and the endow- 
■ ment of Research— it remains only to notice the ease with 
which Lord Salisbury, in one short sentence, brushes 
aside " the religious difficulty as unworthy of attention. 
“ The teachers at Oxford are not clergymen now, and if we 
want to get the best men, we must get them from other 
sources than that which formerly supplied them.^' 

With regard to the machinery by which these great 


reforms are to be effected, it is better that criticism 
should wait until fuller explanation is given. On a first 
glance, it would seem that the colleges are to be allowed 
a year and a half to devise their own schemes of reform, 
subject only to the approval of the Commissioners. On 
this point we confess to a feeling of distrust of such 
“ permissive legislation ; ” and are disposed to adhere to 
the old-fashioned liberal theory, which had its advocate 
in the Archbishop of Canterbury. “ He believed that the 
Colleges are not an exception to the general rule which ^ 
has been found to exist everywhere, that hardly any cor-; 
poration was capable of entirely reforming itself without! 
external pressure.” It should never be forgotten thatt 
some colleges have already tried their hands at reform, i 
and that none have yet made adequate provision for the 
wants of the University or of scientific research. The 
College which, in all educational matters, is usually re- 
cognised as the most efficient, has obtained final sanction 
to a scheme which does not allude to either of these 
subjects. Another college imagined but a few years ago 
that it was reorganising itself in accordance with the 
most modern ideal, when its teaching staff obtained per- 
mission from their episcopal visitor that they might one 
and all incontinently many^ and bought off his natural 
opposition by agreeing to retain all the existing clerical 
restrictions. It is whispered, at the present moment,! 
that a third college has just matured a scheme by whichl 
each of the tutors shall receive a fixed salary from endow-j 
ment of 800/. per annum. With these instances in view,^ 
it will manifestly be the duty of all sincere reformers tOj 
urge that the powers given to the Commissioners should 
be strong enough to override the possibility of such 
abuses. If only this be done, and if the name of Cam- 
bridge be added to the bill, the Government project will 
become in all respects praiseworthy. 


LEGISLATION REGARDING VIVISECTION 

I N our observations last week upon the Report of the 
Vmsection Commission, we remarked that some 
might be inclined to think that in the legislative measures 
recommended Science has made too great concessions 
to popular feeling, and a more careful perusal of this 
bulky volume tends to convince us of the correctness of 
this opinion. One of the most astonishing things referred 
to in the whole report is the small number of persons 
for whose restraint the new law is to be passed. Judging 
from some of the statements made by opponents of 
vivisection, one would think the vivisectors in this 
country must be counted by hundreds ; but the Commis- 
sioners inform us that, on the contrary, not more than 
fifteen to twenty at the utmost are systematically engaged 
in the performance of experiments on living animals. 
They add, however, that experiments are, there is little 
doubt, occasionally performed by private persons, of 
whose number they can form no accurate computation. 
As there might be many such, and their experiments 
taken collectively might give good grounds for the belief 
that vivisection is extensively carried on in this country, 
we have tried to gain some information on this point from 
the statements of various witnesses. The Society for the 
Protection of Animals liable to Vivisection has published \ 
a pamphlet containing such extracts from the Report of ; 
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the Commission as tend to justify the position taken up 
by the Society, leaving the advocates of vivisection, as it 
iells us in a prefatory note, to give publicity to such parts 
W the evidence as favour their views. We have selected 
witnesses quoted by this Society as giving evidence 
upon the extension and abuses of vivisection, in order that 
we might not run the risk of being misled by jpartial 
statements and of under-estimating the extent to which 
the practice prevails in this country. 

The first of these, Dr. Acland, observes that the number 
of persons in this and other countries who are becoming 
I biologists without being medical men is very much in- 
creasing ; but beyond this statement, in which he appears 
to have in view professional physiologists rather than 
occasional experimenters, there is nothing in his evidence 
to lead to the belief that vivisection is practised to any 
extent by the latter class. Mr. G, H. Lewes tells us that 
so far from ignorant people exercising theii fancy in 
. cutting up live animals, even medical students are ex- 
I tremely reluctant to perform experiments at all on 
\ account of the trouble involved in doing so. Sir 
\ William Ferguson states that the impression on his 

J mind is that experiments are done very frequently 
in a most reckless manner ; but when we look for 
the grounds of this belief we cannot find anything 
except the accounts given by students of experiments 
they had seen during lectures. We should have 
thought a man of Sir William’s experience would not have 
trusted to such hearsay evidence without farther inves- 
tigation, knowing, as he must do, how students delight to 
exaggerate and to tell frightful stories of the dissecting- 
room for the pleasure of seeing their mother’s or sister’s 
eyes grow wide with horror at the tale. The evidence of 
other witnesses shows that such exaggeration must have 
' been practised here, and that no such experiments as Sir 
I William describes have been performed in any medical 
school in this country. But this witness is of opinion that 
it is only in laboratories and schools that vivisection is 
can-ied on, as in this country surgeons do not employ it 
for the purpose of acquiring dexterity, and he thinks there 
is not much amateur physiology. Such evidence from an 
active opponent of vivisection goes far to show that the 
number of occasional' experimenters cannot be great, 
and that the practice of vivisection is almost entirely con- 
fined to the fifteen or twenty persons alluded to by the 
' Commissioners. Small as this number is, we would have 
' consideredit rightto legislate if anything like wanton cruelty 
had been shown to be practised by them ; but the Secretary 
of the Royal Society for the Prevention of Cruelty to 
Animals admits that he does not know a single case of 
the sort, and that in general English physiologists have 
used ansesthetics where they think they can do so with 
safety to the experiment. Such being the case, it seems 
to us that the objections raised to legislative interference 
by several witnesses carry great weight. Those made 
by Mr, John Simon are especially worthy of considera- 
tion, not only on account of his well-known ability and 
clear-sightedness, but because his official position has 
given him a better opportunity of becoming acquainted 
with the working of laws and of forming a correct judg- 
ment regarding the probable operation of any proposed 
bill than other witnesses who are constantly engaged 
either in the laboratory or with the cares of practice. 


The opinion he expresses that incompetent experimen- 
ters, careless of the sufferings they inflict, do not exist 
as an appreciable class in this country, is borne out by 
the evidence we have already referred to, and it does " 
seem hard that physiologists of high reputation and{ 
unblemished character should be treated as a dange- ^ 
rous class, and should be licensed and regulated like | 
publicans and prostitutes under the licensing system ; ” I 
Mr. Simon considers that it would afford facilities for ^ 
the persecution of physiologists, and would enable 
those who are so inclined to hold them up individually to 
popular odium. That the inclination is not wanting is 
shown by the advertisements of the Society for the Abo- 
lition of Vivisection constantly appearing in the daily 
papers. In these an attempt is made to destroy what- 
ever medical practice the authors of the “ Handbook for 
the- Physiological Laboratory ” may have, and by thus \ 
reducing their means of livelihood to starve them as far • 
as possible. This is done by representing them as so ^ 
hardened by their pursuits and so callous to suffering as j 
to be unfit for attendance at a sick-bed ; although we * 
learn from the evidence of Prof. Rolleston and Mr. Simon ** 
that two of them at least are exceedingly kindhearted 
men, and the other two have devoted themselves to re- ^ 
searches having an unusually direct bearing on the pre- 
vention of disease or the alleviation of suffering. 

Much and careful consideration is therefore wanted lest 
in the endeavour to prevent abuses which may hereafter 
creep into the practice of vivisection of animals we do 
not afford facilities for the mental vivisection so graphi- j 
cslly described in the evidence of Mr. G. H. Lewes, of | 
honourable, kind-hearted and sensitive men, whose pur- 1 
suits are not merely advantageous to science but produc- , 
tive, as the Report clearly shows, of great benefit, both to 
the human race and the lower animals. Legislation may 
still be wanted in the interests of physiologists themselves, 
not less than of the animals on which they experiment, 
but what we have said is, we think, sufficient to show that 
this must be undertaken in no hasty spirit. 


MISS BUCKLEY^S HISTORY OF NATURAL 
SCIENCE 

A Short History of Natural Science^ By Arabella 
B. Buckley. (London : John Murray, 1876.) 

T he object of this book is, as stated in the Preface, 
“to place before young and unscientific people 
those main discoveries of science which ought to be 
known by every educated person, and at the same time 
to impart a living interest to the whole, by associating 
with each step in advance some history of the men who 
made if 

We are also told that — 

“ When treating of such varied subjects, many of them 
presenting great difficulties both as regards historical and 
scientific accuracy, I cannot expect to have succeeded 
equally in all, and must trust to the hope of a fiiture 
edition to correct such grave errors as will doubtless be 
pointed out, in spite of the care with which I have en- 
deavoured to verify the statements made. 

“ As the size of the book makes it impossible to give 
the numerous references which wonld occur on every page, 
I have named at the end of eajdi chapter a few of the 
works consulted in its preparation, choosing always in 
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preference those which will be useful to the reader if he 
cares to refer to them.” 

This last sentence fully accounts for the character of 
the work. We may say at once that'we have not read it 
through. Our readers \vill probably soon see why. But 
. we may get a good idea of its contents'by dipping in here 
and there. Geologists do not require to break a mountain 
j down into road metal in order to discover its structure. 

^ The book is by no means a paste and scissors production ; 
it is evidently the outcome of very considerable mental 
exertion, not only in reading, but in thinking. But, un- 
fortimately, the author seems to have accepted as equally 
^ trustworthy guides some of the best and most authorita- 
tive works extant, and along with them some, often 
of the trashiest, volumes [of the popular scientific lite- 
rature of the day. In several, especially of the earlier 
chapters, the first class of works is mainly referred to, 
in others the second,* a few chapters are based upon 
a mixture, consequently the result is extremely curious 
and instructive, at least to the scientific critic. 

As a whole, the work is decidedly superior to any of 
the popular ones on which part of it is based ; though of 
course, as they have to a certain extent leavened it, it is 
in many places not only inaccurate, but positively as- 
tounding in its misrepresentations. It is quite easy, how- 
ever, to trace in each case the more extraordinary 
blunders to their popular scientific source. 

Recent British popular scientific works, at least since 
we have lost such masters as Faraday and Herschel, 
have, in general, one or other of two marked charac- 
teristics. The honest but ignorant man, too %aorant to be 
aware of his ovrn ignorance, complacently and in good 
faith writes preposterous nonsense. Our author has 
wisely let him alone. 

Other quasi-scientific men are acute enough to know, 
perhaps even to admit to themselves (but only under the 
strictest seal of secrecy) their own ignorance. Some- 
times they may condescend so far from their pedestals as 
to seek assistance from those who are really competent 
to give it, but even then they do not save themselves. 
The true critic easily perceives by a single loose word or 
phrase which such writers cannot refrain from adding to 
the accurate periods of their mentor (if only to save their 
own consciences on the question of originality) the true 
state of the case. 

When the quasi-scientific writer feels diffidence in 
asking assistance, he gets out of his difficulty by adopting 
what has been well called the “ cuttle-fish dodge,” and 
bewilders bis readers by squirting in their faces a cloud 
of inky verbiage. Our author has trusted too implicitly 
to him. 

Our readers must now have a notion of what seems 
to us, at least, the character of this book. The style 
is clear and good, and many of the incidental re, 
marks and comments are happy. The early chapters, 
referring as they do mainly to subjects little treated by 
the modem popular science writers, are, as a rule, very 
much superior to the later ones, and in many places may 
be not merely passed as satisfactory, but even highly 
commended. For instance, the discovery of the law of 
compression of gases such as air, at constant tempera- 
tures, is, for once in a popular book, actually assigned to 
Boyle himself, though even here the pernicious influence 


of the popular quasi-scientific writers has asserted itself in 
the unwarrantable introduction of the perpetual Mariotte. 
There are some very sensible remarks on Werner and 
Hutton, and we are glad to see that William Smith's 
geological labours are heartily recognised. But what 
shall we say of passages like the following ? — 

^^We owe to him [Scheele] the discovery of chlorine; 
and of manganese, barytes, fluor spar, and many other 
earths whose names I cannot expect you to know.” 

Or this — 

The determination of nitrogen completes the history 
of the discovery of those gases of which air, and 
water are composed ; but you will have noticed that we 
have not yet arrived at the new explanation of chemical 
changes which was to take the place of ‘phlogiston.* 
The fact is that Black, Bergmann, Cavendish, Scheele, 
and Priestley, were all so cramped by the old theory, that 
though they discovered the facts they could not make the 
right use of them. The man who did this, and who laid 
the foundation of modem chemistry, was the celebrated 
French chemist, Lavoisier.” 

We have taken the liberty of italicising two words in 
each of these extracts. 

Again, Fresnel “ found that [Dr. Young] also had the 
same idea [interference], and this led to a number of ex- 
periments, by which they proved at last that the waves in 
a natural ray of light do not move 7 mrely up and down 
like waves in a pond, but also from side to side ; and that 
when light is polarised this complex vibration is destroyed 
and the waves of each separate ray move only in one 
direction.” The italics here are in the text ! 

From the later chapters we make but two extracts ; 
these will, we fancy, be thought quite sufficient : — 

^ If the water were free [in Joule’s paddle experiment for 
the determination of the dynamical equivalent of heat] it 
would pass on into the air and we should lose sight of it ; 
but the water is shut in and the force cannot escape, so 
now it employs itself in dashing to and fro all the little 
particles which make up the water, and producing the 
effect we call heat ; and as it produces exactly i° Fahr. 
of heat by the time the i lb. weight has fallen 772 feet, we 
say that yj2 foot-pounds of force equals 7® Fahr, oj heat 
You might easily prove to yourself in a somewhat unpleasant 
way that the force is there ; for if you were to go on 
turning the paddle violently for many hours, and there 
were no means for the heat to escape, the motion of the 
particles would be so violent against the sides of the 
boiler that it would burst” 

Here again the italics are not ours ; but the whole pas- 
sage shows clearly that the author has read this part of 
the subject in works in which scientific terms are used 
loosely or even inaccurately ; while difficulties have been 
avoided, not explained. F or when ‘‘ we say that 772 foot- 
pounds of force equals 1° Fahr. of heat ” we commit so 
many and such astounding blunders that it would be 
altogether impossible to enumerate them them all in such 
a notice as this. 

Let us, however, do what we can in a few lines to point 
out a few of them. Suppose them put as questions by a 
teacher employing this work as a text-book. 

I. What is a foot-pound of force ? 

To this question the late William Hopkins, perhaps 
the ablest instructor whom Cambridge ever produced^ 
would have at once replied, “ The old story ; the height : 
of King’s College Chapel in acres ! ” When %vm our 
elementary writers at last recognise that a force may b ^ 
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represented by so many pounds’ weight, but ca^moi j>os~ 
sibly be represented by so many pounds’ weight overcome 
through so many feet ? ^ 

2. What is 1° Fahr. of heat ? 

One might just as correctly ask, “ What is i oz. troy of 
time ?” We have heard of degrees of temperature, and of 
quantities of heat, but we are totally unable to conceive 
what could correctly be designated by Fahr. of heat, j 
though it is clear that it is here used for the quantity of 
heat which can raise the temperature of a pound of water 
by 1° F.” But let us proceed to our final extract : — 

If you have understood this explanation, you will have 
some idea of the theory that heat is altered motion ; but 
to complete the history we require not only to turn work 
into heat, but also to turn heat into work. This had 
already been done many years before by a French engi- 
neer, M. Carnot, though he did not understand its real 
significance, but it has now been most beautifully proved 
by a long series of experiments made by M. Him, of 
Colmar, in Alsace. What M. Hirh practically did was to 
find out how much heat can be obtained from a ton of 
coals, and then to find out how much work was performed 
in an engine by that amount of heat. This was by no means 
a simple task, for much heat is lost in various ways in 
passing through the engine ; and even when he thought 
he had allowed for all this, it was found that some of the 
steam had turned back into water on its way, and thus 
used up some of the heat. At last, however, when all 
was carefully measured and calculated, he found that Jor 
every pfiimd of water heated K, enough work had beeti 
done to raise a weight of i lb. to a height of y’jR feet. 
This, you will notice, was exactly the converse of Joule’s 
experiment, and proved that exactly as much motion is 
produced by means of confined heat as there is heat pro- 
duced by means of checked motion.” 

This is certainly very novel information. We have 
hitherto been accustomed to think that “ What M. Him 
practically did was [not] to find out how much heat can 
be obtained from a ton of coals,” but to find how much of 
that heat disappeared by having been actually converted 
into useful work in an engine. 

But enough has been said to show the necessity for the 
correction of those grave errors” alluded to in the 
second extract made above from the Preface. 

I As to the chronological table with which the volume 
> concludes, and which is carried on to 1874, we would 
only remark that it would not have been unduly extended 
if a little space could have been found for even a bare 
mention of a few such names as Andrews, Forbes, 
Graham, Stokes, Thomson, and Clerk-Maxwell in our 
own islands, and a few more like Helmholtz, Foucault, 
Pliicker, and Weber abroad. Surely such names ^should 
have been caught at the very first cast of a net whose 
meshes were found small enough to seize Drebbel, 
Franklin, Celsius, Reaumur, Fahrenheit, and Humboldt ! 

HASS ALL ON FOOD 

Food: its Adulterations and the Methods for their 
Detection, By Arthur Hill Hassall, M.D. (London ; 
Longmans, 1876.) 

T his book is practically a new edition of the author^s 
former work on '^Adulterations Detected in Food 
and Medicine ; ” the main difference being, at least so far 

I We cau hardly blame our author for this blunder, great as it is, when 
we find substantially the same in a recent work by so learned and careful a 
writer as Guthrie. In § 129 of his Magnetism and Electricity ” we are 
surprised to read that a body falling to the ground ** will, just before reach- 
ing the ground, have acquired a momentum, which is equal to the work 
done in lifting it'* The small capitals are ours — and they but faintly express 
the agony with which we peruse such a passage. 


as the plan of the work is concerned, that in the present 
volume.it has been thought judicious to exclude the articles 
on drugs, which occupied indeed a very subordinate 
position in the older one. We cannot but commend the 
discretion thus shown : unsatisfactory as are many of the 
processes employed by the public analyst, viewed as 
methods of precision, none are more so than those appli- 
cable to the analysis of pharmaceutical preparations. It 
is probably to this fact that we must attribute the immunity 
from the raids of the inspectors which the apothecaries 
have on the whole enjoyed ; otherwise we must assume 
that a higher standard "of commercial integrity prevails 
with our druggist than with our grocer or milkman, a 
supposition to which, possibly, the milkman and the 
grocer would demur. 

Despite the omission referred to, the present volume 
is nearly double the size of the former one ; the in- 
crease in bulk may indeed be taken as commensurate 
with the increase in importance which the subject has 
of late years assumed. The additional matter com- 
prises articles on the Function, Quantity and Pre- 
servation of Food, and on the influence of the utensils 
employed in its Preparation and Storage : on Unwhole- 
some and Diseased Meat ; and on Water and its Impurities 
A considerable quantity of fresh analytical work has been 
incorporated, and the author has been at the pains to test 
the greater number ’ of the various methods commonly 
employed in the detection of adulteration, and in the 
determination 'of its amount. In one or two instances, 
as for example, in the determination of milk-residues, 
he is scarcely just to his contemporaries. The 
chemistry on the whole is fairly go od ; thanks to the co- 
operation of Mr. Otto Hehner, whose assistance Dr. 
Hassall freely acknowledges. But we are inclined, in 
I common, we are sure, with those who have attempted to 
I make absolute alcohol, to doubt that this liquid is best 
! prepared by digesting spirit of 90 per cent, with well- 
dried chloride of calcium (p. 795). It is well known 
that calcium chloride unites with alcohol to form a 
compound in which the alcohol plays the part of 
water of crystallisation, and which is only decomposed 
with difficulty. Much is said respecting the composition \ 
of "fusel oil” and "potato spirit,” although neither the \ 
author nor his collabo 7 'ateur thinks it necessary to indi- ] 
cate anything with respect to the existence of isomerism in I 
the alcohols mentioned. On p. 676 we see Payen and 
Chevallier’s analysis of hops given : on the following page 
precisely the same analysis is_. repeated as indicating the 
composition of crude lupulin, which we are further in- 
formed, amounts in good samples to about one-sixth of 
the weight of the hops. 

The public generally, and Messrs. Allsopp and Co. in 
particular, will be alarmed to learn that the water used in 
the brewery of that eminent firm contains 7 65 grains of 
sulphate of zinc to the gallon ! In the face of such a state- 
ment it is hardly sufficiently reassuring to be told that 
" the water is remarkable for its complete freedom from ' 
organic matter” (p. 681). The memory of the strychnine 
“scare” in connection with the national beverage has 
; scarcely died out: we trust that Dr. Hassall will be the! 
first to allay our anxiety as to the existence of white j 
vitriol in our “ pale^” and “ Burton.” 

A considerable section of thb hobk is devoted to the 
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subject of wine and its adulterations ; for much* on this 
matter the author is indebted to the valuable work of 
Thudichum and Duprd. The question of plastering ” 
meets with due consideration. This time-honoured opera- 
tion (it appears to have been practised by the Greeks and 
Romans) consists in adding finely-powdered plaster of 
Paris, or sulphate of lime, to the must in the proportion 
of about 40 lbs. of the plaster to a butt of must, with the 
view of separating out the vegetable acids in the grape- 
juice, and thereby, in the opinion of our author, substi- 
tuting for the healthful and beneficial tartrates, a bitter 
and aperient salt” — sulphate of potash. The wines 
more particularly subjected to this process are sherry, 
port, and certain French and Greek wines. It ap- 
peared to Dr. Hassall ^’^that any process whereby the 
sulphuric acid can be removed and the original tartaric 
acid restored, and in the form in which it previously 
existed, namely, as a tartrate of potash, is highly desir- 
able, and would improve greatly the Savour and quality 
of all wines which had been plastered, and increase very 
considerably their money value.” Accordingly he has 
devised such a process in conjunction with Mr. Hehner, 
and has obtained for it provisional protection with the 
intent to take out a patent : it consists in treating the 
wine with tartrate of barium, with occasional shaking, for 
three or four days. “ At the end of this time all but the 
normal quantity of the sulphuric acid of the wine is pre- 
cipitated as sulphate of barium, while the tartaric acid is 
restored in exactly the same amount in which it was 
originally present ,* this, uniting with the now liberated 
potash, gives rise once more to the formation of tartrate 
of potash, the most characteristic saline constituent of all 
genuine wines.” This deplastering” process may have 
all the virtues which its authors claim for it, but since 
barium salts are in the highest degree poisonoas, we, at 
least, should prefer that our sherry retained all its aperient 
qualities unimpaired, rather than it should be manipulated 
wdth compounds of that element. 

In reading this book the question has more than once 
occurred to us ; What must be its effect on the non-pro- 
fessional mind — or indeed on the mind of anybody "who, 
with the view of extending his notions of the principles 
of alimentation, takes it up for an hour or so in the 
evening? He will find that the water he drinks 
I may be swarming with Sccnedesmns quad?- 7 cauday NauU 
ada sphcB?’opkora^ and numerous other ‘‘living orga- 
nisms,” whose names and appearance are equally dis- 
tracting ; he is told that the tea which he adds to it may 
be largely composed of the leaves of Ckloranihus incon- 
spzcuus, or of “Ke-tea,” a vile compound of tea- dust, 

• foreign leaves, sand, and oxide of iron, the whole occa- 
sionally coated with ‘‘Prussian blue, turmeric, China 
clay, or other white mineral powder.” The sugar with 
which he sweetens the infusion may be infested with the 
Aca?'iis saccharic which, he is informed, belongs “ to the 
same genus as the A earns scabiei^ or itch- insect, than 
which, however, it is larger, and possessed of an organi- 
sation still more formidable.” The milk which he adds 
to it may be “ blue ” not merely as he is content to 
believe through the machinations of the vendor, but from 
the presence of what the author in one place, following 
Fuchs, calls Vibrio cyanogencus^ and in another place 


Oidium laciis, or Penicillium^ The question whether 
fungus or vibrio pales into insignificance before the fact 
that milk of this kind gives rise to “ gastric irritation ” or I 
“ severe febrile gastritis.” His bread may contain Pent - . 
cilliinn glaiicum^ or Oidium orantiacuin ; or it may be ^ 
made from flour harbouring Uredo segetnm, or Puccinia 
graminis, or it may contain the poisonous darnel, the 
symptoms produced by which, as he learns from a 
quotation from Pereira, “ are two-fold : those indicat- 
ing gastro-intestinal irritation —such as vomiting and 
colic ; and those which arise from disorder of the 
cerebro-spinal system— such as headache, giddiness, lan- 
guor, singing in the ears, confusion of sight, dilated 
pupil, delirium, heaviness, somnolency, trembling, con- 
vulsions, and paralysis.” After this, such common- 
place sophistications as alum, bone-earth, and mashed 
potatoes, can have no terrors for him. His butter, j 
as indeed we learnt from a recent case referred to inf 
Nature (vol. xih. p. 242), may be made from other pro-| 
ducts of the cow than milk, and even his modest rasherj 
may have death lurking in its folds in the form of Cys-\ 
ticei'CHS celhdosus or Trichina spiralis, concerning which ; 
he is told that the former finding its way into the intes- \ 
tines, “ there fixes itself by its little hooks, and quickly 
grows, joint after joint, into a tape- worm ; ” and that 
the latter is the cause of “ frightful disorder, killing 
about 50 per cent, of its victims in terrible agony.” N o» 
wonder that some of us make a ‘ poor ^ breakfast ; thej 
marvel is that so many of us survive the dreadful meal.l 
We can only account for the fact that numbers are known! 
to exist and even to thrive on such food on the suppo- 1 
sition that, like physostigma and atropia, the horrible 
things we eat act antagonistically and mutually obviate 
evil consequences : a supposition which we commend to 
the notice of Dr. Fraser ; or it may be, and with equal 
probability, that' the ‘living organisms' devour each other, 
like the Kilkenny cats, and leave no trace, not even their 
tails, behind them. We refrain from recounting the horrors 
which may await us at luncheon and at dinner. Even Dr. 
Hassall is merciful ; it was with a profound sense of 
relief and satisfaction that, turning to the end of the 
book, we discovered, on the strength of numerous certifi- 
cates published by him, that some articles of food are, as 
a certain noble lady should have been, actually above 
suspicion, although, unfortunately, many of these 
articles rejoice in fanciful names which hardly serve 
to recommend them to prudent matter-of-fact house- 
waves, doubtless long ago inured to the all-preva- 
lent adulteration. Dr. Hassall no doubt considers ^ 
himself a scientific man ; but there are cavillers who 
deem it an act of questionable taste that he should 
have appended to his book a series of advertisements 
extending over fifty pages, the greater number of which 
contain reports issued from his “ Analytical Sanitary In - 1 
stitution.” We are inclined, however, to look on the " 
matter from what is doubtless Dr. Hassall’s point of view, 
that having made existence scarcely tolerable to some of 
us by the revelations which it was his duty to make, it 
was simply an act of kindness to indicate how we might 
eat our daily bread (to ask for which would otherwise be 
a mockery) in peace and comfoit, even though it should 
consist of Infants' Food and Angostura Bitters, T, 
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LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 

by his correspoiidents. Neither can he undertake to reiupi^ 

or to correspond with the writers of rejected nia?iuscripts. 

No notice is taken of anonymous comMumcationsP\ 

Prof. Tyndall on Germs 

I AM very glad I wrote to yoii putting my questions to 
Prof. Tyndall. It has drawn from him a letter, full of all 
sorts of hints and prophecies and information and pleasant 
observations on details with which I had not thought of 
troubling him ; and there is even a delicate bit^ of flattery 
for poor me, of whom the Professor knows nothing. It is 
‘really quite a gem of a letter, a beautiful example^ of that 
'“tour piquant” referred to by M. Pasteur, which the 
'Professor gives to everything he touches, and which we 
jat home know how to value as well as any Frenchman. 

I There is only one fault in it, and that is that the Pro- 
Jfessor, in the exuberance of his kindness, has unfortunately 
Torgotten to answer my modest questions. But why does he 
.Jliken himself to Horatius, and talk of enemies yet to be dealt 
with ? Horatius did not sing his psean before going into battle. 
And how can Prof. Tyndall have any enemies ? I thought that 
scientific investigators w^ere all brothers. I regarded 'Prof. 
Tyndall as a brother keeping a bright look out due north, and 
Dr. Bastian as a brother with his eye firmly set towards the 
south, while Dr. Sanderson seemed to me to be a remarkably 
silent brother gazing somewhere about souhsoiP-west-and-by- 
south- a-quarter-south. 

But to be serious. Briefly put, the situation seems to be this. 

Prof. Tyndall has propounded a theory — no mere speculation | 
raising a trifling controversy to be settled privately with Dr. 
Sanderson or Dr. anybody else, but a momentous theory on 
which, as he says, “ the lives of men depend,” and the truth of 
which it concerns all men to sift. It is not addressed to any 
scientific coterie, but widely published for the benefit of the 
outside world, the like of me among the rest. 

The theoiy as propounded stands or falls with the assertion 
that when, with due precautions, an organic fluid is boiled for a 
few minutes in a flask, which is then hermetically sealed, it is 
impossible to obtain bacterial putrefaction. 

What Prof. Tyndall declares to be impossible, that Dr. San- 
derson declares that he has done. 

If Dr. Sanderson is right there is an end of the theory, and 
\ the lives of men must rest on some other ba^is. 

If Prof. Tyndall is r ght, Dr. Sanderson (not to put too fine a 
point upon it) has bluntoed in his very careful experiments. 

Anxious to know where I should look for the truth, I ven- 
tured to ask Prof. Tyndall which alternative he adopted. Instead 
of helping me out of my difficulty he has responded with a 
flourish of rhetoric about not crossing swords with Dr. Sander- 
son. It is plainly from no want of courtesy that Prof. Tyndall 
has declined to satisfy my curiosity. He can’t help being 
courteous \ and to the class to which I belong — simple students 
who hang upon the lips of Professors for their scientific sus- 
tenance — ^he invariably overflows with courtesy. 

I am sure he would have answered me if he could. 

Even now I should be grateful (and so I believe would many 
more of us outsiders) if on second thoughts he should resolve to 
I put his rhetorical sword into the unadorned scabbard of common 
I sense, and kindly try to answer three plain questions : — 

I I. Does he accept Dr. Sanderson’s experiments, and give up 
I his theory ? 

I 2. Does he reject Dr. Sanderson’s/experiments as untrust- 
* worthy, and why ? 

3 - Can he suggest any tliird view which will reconcile his 
theory with established facts ? 

Unless Prof. Tyndall feels constrained by his regard for human 
life to give me a reply, I will not press him to do so, if it would 
be in the least embarrassing. Only, if there is to be an answer, 
I hope this time it will be diiect to the point. Perhaps, after 
i all, it is not absolutely necessary. Silence is sometimes more 
eloquent' than speech, 

Feb. 19 Inquirer 

[This letter was unavoidably delayed last week.— Ed.] 


The Mechanical Action of Light 

In his recent lecture at the Royal Institution upon the Me- 
'chanical Action of Light, Mr, Crookes stated that^ his investi- 


gations into this subject had enabled him to measure the repulsive 
force of light, and he calculated that the sun’s light exercised a 
repulsive force upon the surface of the earth of 3,000 millions of 
tons, a force sufficient, he said, to drive the earth into space, 
vrere it not for the attraction of gravitation. 

Let us look for a moment at this conclusion of Mr. Crookes. 
Granting that gravitation and a (hypothetical) tangential force 
cause the planets to revolve round the sun, the continuous action 
of a repulsive force emanating from the sun and impinging upon 
the surfaces of the planets, would cause them to spin round upon 
their axes just as a ball spins round when it is propelled along a 
resisting surface. This rotation would be in the same direction 
— ^right to left — as the revolution of the planetary bodies in 
their orbits. 

But such an explanation of the rotation of the planets upon 
their axes will not, unfortunately, hold good, as upon this hypo- 
thesis their axes ought to be perpendicular to their orbits, whereas, 
with the exception of Jupiter, the equators of the planets are 
largely inclined to their orbits. If, then, the rotatory movement 
of the earth is not caused by the friction of a repulsive force eman- 
ating from the sun, it is clear that the effect of the 3,000 millions of 
tons which Mr. Crookes says continuously press against that half of 
the earth’s surface which is exposed to the sun’s rays, would be 
to retard not only the earth’s diurnal rotation, but also its annual 
movement round the sun. Now there is no evidence whatever 
of retardation from any such cause, either as regards the earth 
or the planets with whose movements we are most familiar. 

I do not in the least question that under certain circumstances 
light may repel solid, liquid, or gaseous bodies, and, indeed, if 
Mr. Crookes’ general conclusions be confirmed, it may be found 
that the rapid extension of the tails of comets as they approach 
the sun may be due to the repulsive action of the sun’s rays. As 
this force would be inversely as the square of the distance, the 
effect of the sun’s light, acting in a straight line upon the highly 
attenuated matter of which a comet’s tail is composed, would 
repel it with enormous velocity in a direction opposite to the 
sun as the comet approached its perihelion. 

Manchester, February George Hicks 


Metachromism and Allied Changes 

The laws of metachromism, enunciated by Mr. W. Ackroyd 
(ill his recent paper read before ihe Chemical Society, Nature, 
vol. xiii. p. 298), have an apparent parallel in the order of 
colours shown by various series of combinations ; there being but 
few exceptions to tlie following rale, in its application to binary 
compounds. Increase of the eUciro-^negative elemeftt produces a 
colour change iowa?’ds the red end of the spectrum^ and vice versa. 
Thus the sub-oxides are generally blue, and the per-oxides yellow ; 
the sub-sulphides white or yellow ; and the per-sulphides red. 

The examples which lead to this generalization are as 
follows : — 

K4O blue grey, K3O white, KoO^ chrome yellow. 

KgS reddish yellow, KoSo orange, K2S5 liver brown. 
KgCl blue, K.C 1 white, Na and Rb chlorides the same, 
Na^O blue, NaoO yellowish white, Na^Og orange. 

CS4O blue, CsgO white. 

(H^NjjjSg yelloV, (H^NjgSs orange yellow. 

CeO white, CegOa fawn red. 

U3O4 green, UgOg brick red. 

FeCl2 white, FeCIs brown. 

CroOg green, CrOg yellow green, Cr03 
MnO olive, MnaO^ red brown, MiigOj brown black. 

MnS dark green, MnSg brown red, 

SnO olive brown, SnOg yellow. 

SnS blue grey, SnSg yellow. 

MoO purple brown, MoOg dark brown. 

MoSg lead grey, MoSg dark brown. 

MoCIo deep blue, M0CI4 dark red. 

WgOg'blue, WO3 yeUow. 

SbgOg grey white, SbgOs pale yellow. 

SbgSg blue black, SbgSg orange yellow. 

BigOg yellow, BijOg brown. 

CugClg white, CuClg liver colour. 

Pbb yellow, Pb304"red, PbO.> brown, 

PbS lead grey, PbSo red. 

TlgO yellow, TliOg brown, 

Hgl green, Hgig yellow or re<l 
AuoO dark green, AugOg brown. 

PtCla olive, PtCl^ orange^ 

OsClg green, OSCI4 red. 
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With fuller information on the rare and unstable compounds, 
than is to be found in ordinary text books (such as “ Miller’s 
Elements”), no doubt numerous other instances might be 
noticed ; these, however, will suffice to exemplify the general 
law. 

With regard to black compounds, I have not included them 
in the above list, as they only complicate it unnecessarily ; the 
urdinaiy term black being used to describe a very minute amount 
of any possible colour. It is only when the predominating 
colour is observed (as blue- olive- red-black, &c.), that the 
description is of any value. “ Brown ” is likewise ill-defined in 
its spectral position, as various tints called brown generally 
include a sm^ quantity of any colour except blue. Black and 
brown compounds are therefore inconclusive without a spectral 
examination of the colour in each case. 

The real anomalies to the above law are the following com^- 
pounds. CrCL white, Cr^Clg violet ; MnCU pale pink, MnCl3 
green brown j As^So red, As 083 yellow; HgCl yellow white, 
HgCU white ; Aul yellow^, Aulg green. In these five pairs the 
law is apparently reversed, but they cannot be said'to nullify an 
induction from thirty-five pairs, as enumerated above. A con- 
formity of six cases in seven to a rule is sufficient to establish it 
as a law, from which the modifying causes have not yet been 
eliminated. 

One or two other cases might at first seem to be also excep- 
Uons ; but as they are really sails, in which the electro-positive 
of the base is the same element as that of the acid, they are not 
necessarily to be compared with binary compounds. 

In the order of the colours, it will be observed thaf^ in nume- 
rous cases, white occurs between blue and yellow compounds ; 
and there is only one instance of a violet compound with more 
of the electro-negative element than its white connection. As 
white light comes (in the natural arrangement) between blue 
and yellow, this order is more in accordance with the spectrum 
than is the order of metachromism announced by Mr. Ackroyd, 
in which white occurs before violet 

It may be worth notice that the electro-negative elements 
(whose increase reddens the compounds) are, on the whole, 
rather more red and yellow than the electro-positive, many of 
whkh are bluish, and even dark blue, as Na. 

This order of colours in suecesave compounds of a series 
(which might be cadled taxichromism) was observed by the wnter 
some few years ago, in connection with the spectral order in 
metachromism ; the latter, however, was only traced through a 
dozen or so, of the oxides, without pursuing the subject farther. 

Bromley, Kent W. M. Flinders Petrie 


Seasonal Order of Colour in Flowers 

I THINK it may be useful to mention, in reference tt> several 
letters on this subject in Nature, that light appears to have no 
direct influence on the tints of flowers, I quote the following 
from Sachs^s Textbook, Engl, transl, p- 675 : — 

‘‘As long as sufficient quantities of assimilated material have 
been previously accumulated, or are produced by green leaves 
exposed to the light, flowers are developed even in continuous 
deep darkness which are of normal size, form, and colour, with 
perfect pollen and fertile ovules, ripening their fruits and pro- 
ducing seeds capable of germination.” 

W. T. Thiselton Dyer 


; Rainbow Projected on Blue Sky 

An instance of this phenomenon, which is referred to as rare 
in Nature (voL vh. p. 68), occurred to-day, Feb. 22, 4*30 p.m. 
The sky was almost quite dear and a light shower of rain faHing, 
caused one to look upwards for the clouds whence it proceeded, 
but the air was uniformly clear near the zenith, though bordering 
ihe horizon all round there were some detached cumuli, and a 
few thin filmy modificatious higher in N.E. There were no 
visible signs of the origin of the falling drops. On turning round 
to east, a solar bow was seen, for the most part on a bad^ound 
of azure. It was a compute bow and moderatdy intense. Near 
the vertex it rested on thin douds, as did the extremities on the 
horizon, but they had no sensible effect on the phenomenon, for 
it was observed that as they receded from the upper portion, the 
bow remained intact and equally bright in all its parts. Ibe 
arms spanned areas of blue sky. ■ It was very transient, like the 
^wer, and fading rapidly, was gone within 10 sec. after it was 
first ob^rved. At 4.45 p.m., the left side of an incomplete bow 
was seen in N.E, on dear sky, except at the lower extremity : 


no rain accompanied it. It was as evanescent as the first. The 
weather was very unsettled and showery with low barometer. 
Thermometer 50°, with brisk wind from W.S. W. — inches of 
rain had faDen during the previous 9 days. 

William F. Denning 

Ashleydown, Bristol, Feb. 22 


OUR ASTRONOMICAL COLUMN 
Olbers’ Comet of 1815. — The comet discovered by 
Gibers, at Bremen, on March 6, 1815, and with which his 
name has been usually associated, belongs to the group, 
the members of which revolve in periods a few years less 
than the period of the planet Uranus. The deviation 
from parabolic motion was remarked independently a 
few months after the discovery by Bessel, Gauss, Gibers, 
Nicolai, and Triesnecker. Bessel calculated elliptic 
dements so early as the middle of May, and was followed 
by Gauss in June, and the former subsequently investi- 
gated, as completely as was practicable at the time, the 
dements resulting from the whole course of observation 
and the effect of perturbation in the actual revolution. 
When first detected, the comet is said to have been barely 
visible in a good achromatic, and according to the ZeiU 
schrift fiir Asironofnie, was not discernible without tele- 
scopic aid at any time ; it is, however, upon record that 
in Russia it was seen with the naked eye. The last ob- 
servation was made by Gauss at Gottingen, on August 25. 
At discovery on March 6, at 10 P.M., it was in R.A. 49° '3 
and N.P.D. 6i°*3, distant from the sun 1*47 and from the 
earth 1*30, and at Gauss’s final observation it was in 
R.A. N.P.D. 84°'5, distant from the sun 2T0, and 

from the earth 2*36. Representing the intensity of light 
at discovery (calculated according to the usual expression 

by 'unity ^ a maximum of 1*4 was attained on May 

3, and it had diminished ^on August 25 to ot 6, or one- 
sixth of that at discovery, 

Bessefs determination of the elements of this comet 
and of the perturbations to the next return will be found 
in AhkandL der BerL*Acad. Maihem, CL 1812-15. His 
definitive figures are as follow : — 

Perihelion Passage, 1815, April 25*99867 M.T. at Paris. 

Longitude of the perihelion 149° i' 56^' 

„ „ ascending node 83° 28' 34” 

Inclination to ecliptic 44° 29' 55" 

Excentricity 0*9312197 

Semi' axis major 17*63383 

These elements apply to the date of perihelion pas- 
sage ; the longitudes from mean equinox of 1815. 

To the above value of the semi-axis corresponds a 
period of revolution of 74*049 years. The distance in 
perihelion is 1*213 (the earth’s mean distance from the 
sun being taken as u?iify)y and the aphelion distance 
34*055; the minor semi-axis is found to be 6*427. The 
ascending node is situate near the orbit of the planet 
Mars, and if the actual form of orbit is due to planetary 
attraction, it is probably to be ascribed to a near approach 
of the comet to Mars at some distant period. At the 
other node the radius- vector is 3*81 in the region of the 
minor planets. The comet, it will be seen, recedes be- 
yond the orbit of Neptune, but near the aphelion it has 
a depression of nearly 40° below the plane of the ecliptic. 

According to Bessel, the mean motion at the instant of 
perihelion passage in 1815 corresponded to a period of 
revolution of 27046'9 days, and he found that this would 
be diminished 824*5 <3ays by the united action of the 
planets Jupiter, Saturn, and Uranus, thus obtaining 
26222*4 days for the actual revolution, and fixing the 
next arrival at perihelion to 1887, February 9*4. Beyond 
doubt, however, this date may now admit of a closer 
determination, and veiy probably we may soon hear of a 
furtherinvestigation being undertaken. The original obser- 
vations made at the Observatory of Paris, and those at one 
or two other observatories in greater or less detail, are 
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in our possession, and will admit of more accurate reduc- 
tion than has yet been effected ; while a more complete 
computation of the perturbations with the improved 
values for the masses of the disturbing planets must tend 
to diminish the uncertainty that at present exists with 
regard to the possible error of Bessel’s determination of 
the date of next passage through perihelion. If this 
should fall about 1887, February 9, as he computed, we 
might expect that the comet would be detected in Sep- 
tember previous in the constellation Monoceros ; its 
intensity of light would gradually increase until its nearest 
approach to the earth (0*5) at the end of the year, when 
it might be a conspicuous naked eye object in Ursa 
Major, within 20° N.P.D., and possibly it would be ob- 
servable till the following May. Subjoined are figures 
which will enable any reader who is interested in the 
matter to trace the cornet’s course more precisely, upon 
the above supposition^as to perihelion passage. 
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Minor Planet, 

, No. 160.— 

-A telegram 

to the Astro- 


nomer Royal, through the Smithsonian Institution, no? 
tifies the discovery of another small planet on February 
25, in R.A. loh. i6m. N.P.D. 75° 28^ ; eleventh magnitude. 

The Binary Star w Leonis.— Dr, Doberck, of Col 
Cooper’s Observatory, Markree Castle, Sligo, publishes 
in AsL Nach., No. 2,078, provisional elements of this 
interesting star, viz., peri-astron passage, 184277 ; node, 
151° 34^; to peri-astron on the orbit, 123® 54'; in- 
clination, 65° 22' ; excentricity, 0*5028 ; period of revolu- 
tion, 107*62 years. 


SCIENCE AND ART IN IRELAND 

I N our number for February 17, we reprinted from 
the Times an article on the proposed action of the 
Government in connection with the Scientific Institutions 
in Dublin, That article contained the substance of 
Lord Sandon’s letter which was forwarded both to his 
Grace the President of the Royal Dublin Society and 
to the President of the Royal Irish Academy. This letter 
was laid before the Irish Academy at their meeting of 
the 14th Feb., and was by them referred to the Council 
of the Academy. This latter body having in several 
meetings fiilly considered the whole subject, submitted to 
the Academy on Monday evening, the 28th Feb., the fol- 
lowing Resolutions : — 

" I. That the Royal Irish Academy is desirous of co- 
operating with Her Majesty’s Government in the measures 
necessary for the establishment of a National Science and 
Art Museum in Dublin, provided that the independence 
and usefulness of the Academy be not injuriously 
affected by such measures. 

“ 2. That, while we consent to the transfer of our 
Museum to the Government, we think that its arrange- 
ment, as well as the purchase of additions, should be 
done through the Academy. 

“ 3. That, in thus assenting to the transfer of its Mu- 
seum to the Government, the Academy also thinks that 
adequate provision should be made for the continued 
acquisition of Irish Antiquities^ which may hereafter be 
discovered or offered for sale ; and that the collection of 
the Academy, together with such other Irish antiquities 
as shall be added to it, should be for ever kept apart from 
Miscellaneous Art collections in the possession of the 
Government, and be permanently maintained as a Mu- 


seum of our National Antiquities, no portion of its con- 
tents being ever removed from the City of Dublin. 

“4. That, considering the position which the Academy 
has long held, and will continue to hold, as the first 
Scientific, Literary, and Antiquarian Society of the 
country, the proportional representation proposed to be 
given to it on the Board of Visitors (sect. 12 of Lord 
Sandon’s letter), is altogether inadequate ; and the Aca- 
demy further think that no paid official of the Science 
and Art Department should |be eligible to act as ' a repre- 
sentative on the Board. 

“5. That, as the Academy is making a substantial 
concession in respect to its Museum, there should be 
provided in the yearly estimates, as laid before Parlia- 
ment, instead of the several sums now armually voted, a 
sum of 2,000/., to enable the Academy to discharge more 
completely its functions as a Scientific, Literary, and Anti- 
quarian body, by making grants in aid of original re- 
search, by publishing the results of such research, by main- 
taining a library specially adapted to assist learned investi- 
gation, and by editing and printing ancient IrishTexts. 

" 6. That the Academy should be accountable, as at 
present, to her Majesty’s Treasury, through the Irish 
Government, for the sum to be thus voted by Parliament, 
and should not be subject, in the conduct of its affairs, 
or the expenditure of its grants, to any control on the 
part of the Science^ and Art Department, or any of its 
officers.” 

After some discussion the Academy adjourned to the 
6th of March, when it is probable that the resolutions of 
the Council may be adopted by the Academy, and a 
deputation appointed to confer with her ^Majesty’s , Go- 
vernment on the subject 

The Council of the Royal Dublin Society have also, 
we understand, drawn up a report with resolutions, to be 
submitted to a special meeting of the Society which is to 
be held to-morrow. 

We hope in our next number to be able to report the 
resolutions come to by both bodies, and in the meanwhile 
refrain from making, any comments on the subject 


THE LOAN EXHIBITION OF SCIENTIFIC 
A FRA RAIDS 

A MEETING of the General Committee for this 
approaching Exhibition was held on Thursday last 
at the Science Schools, South Kensington Museum. The | 
chair was taken by the Lord-President of the Council, i 
the Duke of Richmond and Gordon, the Vice-President, 
Lord Sandon, M.P., sitting at his side. Many well-known 
representatives of science were present. 

The Lord-President spoke as follows : — 

“ It gives me very great pleasure to meet you at the 
expiration of some twelve months since we first assembled 
to set in motion a plan for holding a scientific exhibition, 
and I am happy to be able to congratulate you uppn the 
success which has attended your efforts. The exhibition 
promises to be the most brilliant one of the kind that has 
ever taken place in this country. Indeed, I doubt very 
much whether there has ever been any exhibition in Eng? 
land at all approaching in importance or merit the one 
which is to be held within the next few months ; and I 
caimot refrain from tendering the thanks of her Majesty’s 
Government to those gentlemen who by their exertions 
in bringing about this exhibition have ^ contributed 
much to the success which we hope will follow. .Wfe 
appreciate the efforts of those gentlemen the more becai^e 
we knpw that, engaged as they are in various stiehtific 
pursuits, the time which they have devoted to this matter 
must have caused them considerable inOonvenience, 
and only their love of science could have induced 
them to render the services which have done for tqe 

carrying out of the object tt is gratifying to find 

that this exhibition has met with such a large amount 01 
favour in all parts of the ConUn&it, and more especially 
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in Germany^ where the Crown Princess seems to have 
evinced in this case her great interest in the country from 
which she came, and I believe it is mainly owing to her 
exertions and those of the Royal Family in that country 
that so far as Germany is concerned we are to be so ably 
assisted. It may not be uninteresting to the meeting that 
I Should describe in a very few -words what has been 
done in the present state of matters with regard to the 
exhibition. At meetings of the various sub-committees 
(appointed at the General Committee meeting in June 
last) during the months of February and November, 
reports were made of the results of visits to foreign 
countries by officers of the department. The sub-com- 
mittees made various suggestions to the department as to 
objects to be procured. These have been acted upon, 
and many most interesting objects obtained. The com- 
mittee also advised that gentlemen should be employed 
to -visit various towns and leading manufacturers. This 
has been carried out with the best results by Prof. Shelley, 
Mr. Akroyd, Dr. Martin, Prof. Morris, Mr. Judd, and 
Mr. Norman Lockyer. The Foreign Secretary having 
through her Majesty's Ministers abroad urged the im- 
portance of co-operation on the part of foreign Govern- 
ments, our appeal has been most cordially responded to. 
The Governments of Belgium, France, Germany, Holland, 
Italy, and SwitzGrhuid, have appointed committees to act 
in union with the general committee ; and the Government 
of the United States has placed itself in communication 
-with the various institutions and Government departments. 
Russia intends to contribute an interesting collection from 
the Paedagogical Museum ; and the Russian Academy 
have formed a committee under Prof. Struve. The 
Austrian Minister of Instruction has taken the matter in 
hand for that country, and one of his officers, Mr. Fidler, 
is in correspondence -with the Science and Art Depart- 
ment. i mention this to show you the intense interest 
that foreign countries have taken in the matter, and that 
to their assistance and co-operation -we feel -very much in- 
debted. The appeals made to Government departments^ 
scientific institutions, and men of science at home have 
been very well received. The Admiralty contributes a 
complete scientific outfit of a surveying ship, dredging 
apparatus, iS:c. The Post Office- contributes as complete 
a historical collection of telegraphic apparatus as exists ; 
much, however, unfortunately, has been broken up for 
want of a physical museum in which to deposit it They 
also propose to communicate Greenwich time, and fire a j 
time gun, to illustrate their method of communicating j 
time throughout the country. The Trinity House, ’ 
Ordnance Survey, Royal Observatory, and Geological 
Survey have also promised to contribute. From the 
War Office and India Office no replies have been 
receiv^ed, but we understand they are -taking steps to 
contribute several objects of interest, especially from 
the Royal Arsenal at Woolwich, The Royal Society 
contributes a most important collection, including some 
of Newton’s apparatus. The Royal Institution contri- 
butes bistorical apparatus used by Faraday and others, 
and some of Dr. Tyndall’s instruments. The Astronomi- 
'cal Society contributes Baily’s apparatus for the Cavendish 
experiments, and^ Sir W.^ Herschel’s telescope. The 
Geographic^ Society contributes maps and instrumentSi.^- 
The Microscopical Society has promised to organise a 
collection of microscopes, which Mr. Sorby especially 

in charge ; the Horological Institute a collection of clock 
escapements, &c., and the Royal CoUege of Surgeons has 
promised an interesting collection. King’s College has pro- 
mised to contribute the collection of the late Sir C. Wheat- 
stone. At Owens CoUege, Manchester, Professors Roscoe, 
Stewart, Schorlemmer, and Reynolds have promised to 
contribute valuable apparatus, as have also Professors Tait 
and Crum Brown at Edinburgh, and Sir W. Thomson at 
Glasgow. Trinity College^ Dublin, has also promised 
to contribute. Contributions have been promised by 


the foUowing noblemen and gentlemen, viz. ; — Dr. Joule, 
Prof. Andrews, Mr. Gore, Lord Rosse, Mr. De la Rue, 
Lord Cork, Dr. Frankland, Prof. Guthrie, Mr. Norman 
Lockyer, Dr. Ball, Prof. O’Reilly, Prof. Barrett, and Prof. 
Stokes. Among instrument makers who will contribute 
specimens of their apparatus may be mentioned Messrs. 
Elliott, Apps, Browning, Adie, Grubb, Cooke, and Tisley. 
The following map makers will contribute : — Messrs. 
Stanford, Murby, and Keith Johnston. Numerous collec- 
tions for teaching have been promised. Among these may 
be mentioned an exceedingly interesting collection pre- 
pared by Prof. Guthrie. All this apparatus is made out 
of simple materials by the students themselves. A com- 
mittee, consisting of Dr. Stone, Dr. Pole, Mr. W. Chappell, 
and Mr. Baillie-Hamilton, are forming a most interest- 
ing collection illustrative of the scientific principles on 
which the construction of musical instruments is based. 
Mr. Markham is forming a collection of Arctic maps, Mr. 
F. Galton a collection of exploratory apparatus, Mr. Scott 
a collection of meteorological apparatus, and Dr. Mann a 
collection of instruments connected with atmospheric elec- 
tricity. Various local committees have been formed to for- 
ward the objects of the Exhibition, Amongst them may be 
mentioned one at Leeds for Yorkshire, arising from the 
exertions of Prof. Thorpe, Among other interesting objects 
from Germany, we may look for some of Tycho Brahe’s 
instruments, and the original air-pump of Otto von Gue- 
ricke, From France we have as yet no very definite 
information, but we expect a very interesting collection, 
as the French Commission, consisting of members of the 
Academy of Sciences, have devoted considerable attention 
to the Exhibition, and the Conservatoire des Arts et Me- 
tiers have promised some of their finest things. From 
Italy it is hoped that some of the instruments used by 
Galileo, Torricelli, Volta, and Galvani may be obtained. 
In consequence of want of room in the South Kensington 
Museum, it is intended to hold the Exhibition in the 
western galleries of the buildingslately used for the 
Annual International Exhibiti6iis7**Her Majesty’s Com- 
missioners having most obligingly placed them at our 
disposal for the purpose, I cannot overrate the advan- 
tages we have derived from the services of Mr, Norman 
Locky^er, who has been transferred temporarily to this 
department. Professors Guthrie and Goodeve have also 
assisted us most remarkably, and various learned societies 
have been invited to organise conferences and conver- 
sazionL” His Grace concluded [by suggesting the desira- 
bleness of forming one or two sub-committees for the 
purpose of making the necessary arrangements for the 
reading of papers, conferences, and receptions, and ex- 
pressing his confidence that a cordial welcome will be 
accorded to distinguished scientific visitors from other 
countries. 

Dr. Hooker moved “ that a sub-committee be formed, 
consisting of the presidents and one vice-president of each 
of the learned societies, to consider the reading of papers^ 
conferences, and demonstrations ; and, secondly, the ar- 
rangements for the receptions.” Mr. Warren De la Rue 
seconded the motion, which was carried. 


FLOWERS S HUNTERIAN LECTURES 
ON THE RELATION OF EXTINCT TO EXJST^ 
^ING MAMMALIA ^ 

III. 

/^RDER Proboscidea . — This name has been appro- 
priated to a well-marked group of animals, present- 
ing some very anomalous characters, allied in many 
respects to the Ungulata, but belonging neither to the 

I Abstract of a course of lectures delivered at the Royal College of Sur- 
geons ** On the Relation of Extinct to Existing Mammalia , with Special 
Reference to the Derivative Hypothesis,” in conclusion of the course of 1873. 
(See Reports in Nature for that year.) Continued from p. 308. 
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Artiodactyle nor Perissodactyle type of that order. It I 
has been thought that they possess some, though cer- j 
' tainly not very close, affinities with the Rodentia, and 
' also with the Sirenia. It is certain, however, that the 
i two species of Elephant which are the sole living repre- 
; sentatives of the order, stand quite alone among existing 
i mammals, widely differing from all others in many parts 
of their structure, being in some respects, as in the skull, 
dentition and proboscis, highly specialised, though in 
others, as in the presence of two anterior venae cavse and 
in the structure of the limbs, retaining a low or gene- 
ralised condition. A considerable series of extinct forms, 

, extending back through the Pliocene and Miocene epochs, 

; show the same type under still more generalised outlines. 

I Though no true Proboscidians have as yet been found in 
I any Eocene formations, certain recently discovered forms 
* of that epoch from North America, if their affinities are 
rightly interpreted, may link them to some unknown 
primitive type of Perissodactyle Ungulate. The consider- 
j ation of these will, however, be reserved until the next 
lecture. 

All the true Proboscidea are arranged in three principal 
^groups or genera — Elephas^ Mastodon^ and Dinotherium. 
iTheir molar teeth, by which the extinct species are chiefly 
[known, present a remarkable series of modifications, from 
|the comparatively simple tapiroid teeth of Dinotherium^ 
iwith two or three strongly pronounced transverse ridges, 
|and a normal mode of succession, to the extremely com- 
plex structure and anomalous mode of replacement found 
in the true Elephants. The intermediate conditions occur 
in the various species of Mastodon. In this genus the 
enamel-covered transverse ridges of each tooth are gene- 
rally more numerous than in Dinotkerhirn^ and often 
complicated by notches, or by accessory columns attached 
to them, but in the unworn tooth they stand out freely 
from the crown, with deep valleys between. In the Ele- 
phants the ridges are still further increased in number, 
and are greatly extended in vertical height, so that, in , 
order to give solidity to what would otherwise be 
a laminated or pectinated tooth, it becomes necessary 
to envelop and unite the whole with a large mass of 
cement um, which completely fills up the valleys, and 
gives a general smooth appearance to the organ when 
unworn ; but as the wear consequent upon the masticating 
process proceeds, the alternate layers of tissue of different 
hardness, cement, dentine, and enamel, which are dis- 
closed on the surface, form a fine and very efficient 
triturating instrument. The modification of the tooth of 
a Mastodon into that of an elephant is therefore precisely 
the same in kind as that of the molar of a Palseotherium 

i into that of a horse, or of the corresponding tooth of an 
early Artiodactyle into that of an ox. The intermediate 
stages, moreover, even as our knowledge already extends, 
are so numerous that it is not possible to draw a definite 
line between the two types of tooth structure. As regards 
the mode of succession, that of the modern elephants is, 
as before mentioned, very peculiar. During the complete 
lifetime of the animal there are but six molar teeth on 
each side of each Jaw, with occasionally a rudimentary 
one in front, completing the typical number of seven. 
The last three represent the true molars of the ordinary 
mammals, those in front appear to be milk molars, which 
are never replaced by permanent successors, but the 
whole series gradually moves forwards in the jaw, and 
the teeth become worn away, and their remnants cast out 
in front, while development of others proceeds behind, 
j The individual teeth are so large and the processes of 
growth and destruction take place so slowly, that not 
more than one, or portions of two teeth, are ever in place 
and in use in each side of each jaw at one time. On the 
other hand the Dinotherium, the opposite extreme of the 
Proboscidian series, has the whole of the molar teeth in 
place and use at one time, the milk molars having been 
vertically displaced by pre-molars in the ordinary fashion. 


Among Mastodons transitional forms occur in the mode 
of succession as well as in structure, many species show- 
ing a partial vertical displacement of the milk molars, 
and the same has been observed in one extinct species of 
„ Elephant {E. planifro?is). 

Abundant remains of fossil elephants have been found 
in Pleistocene and Pliocene deposits in many parts of 1 
Europe, including the British Isles, in North Africa, | 
throughout the North American continent from Alaska ■ 
to Mexico, and extensively distributed in Asia. These 
species are chiefly known and characterised at present by 
the teeth, some of which resemble the existing Indian, 
and some the African type, but the majority are interme-'’ 
diate between the two, and make the distinction between' 
Elephas and Loxodon as different genera quite imprac- 
ticable. Others, again, approach so closely in breadth 
and coarseness of the ridges, and paucity of cementium 
to the Mastodons, as to have been placed by some natu- ■ 
ralists in that genus. These form the group or sub-genus! 
called Stes[odo7i by Falconer. The best known extinct I 
species of elephant are E, przmiifeuius, the Mammoth,! 
very closely resembling the existing Indian Elephant, oi | 
Pleistocene age, extensively distributed throughout Nor- 
thern and Central Europe, North Asia, and Norths* 
America, though most of the remains attributed to it in 
the latter country may belong to another species, E. 
Amerzcanzis^ De Kay, which, according to Leidy, includes 
E. Cohmihi^ Falc. In the frozen soil of North Siberia, 
complete animals, with the flesh and hair upon them, are ‘ 

I often found, and their tusks are still collected in large 
I quantities and in a sufficiently perfect condition to be 
I used as ivory. E. aniiquus and E. 7neridio?ialis are two 
’ other species found in Britain as well as Europe gene- 
rally, of rather earlier date, and inclining more to the 
I Loxodmi type, as also do two species found in the island 
of Malta, E, mnaidriezisis and E, melitezms^ the latter 
the smallest known species of the group, sometimes not 
exceeding three feet in height when adult. The Stegodon 
forms, E. cUfti^ bo7nbi/ro?ts, msignis of Falconer and 
Cautley, are all from India, which would appear, from the 
abundance of remains, variety of form, as well as the 
generalised characters of some, and the geological horizon 
(Lower Pliocene) to be the earliest habitation of the true 
elephant yet discovered. 

The Mastodons are distinguished from the elephants 
principally by the form of the molar teeth ; the only 
absolutely distinguishing character, and that somewhat of 
an arbitrary one, being that the third, fourth, and fifth 
molars have an equal number of ridges, whereas in the 
elephants the third and fourth are alike, but the fifth has 
a larger number. In addition to the great incisor tusks 
of the upper jaw they often, but not invariably, have lower 
incisors, which are always wanting in the elephants. 
They are all gigantic animals, equalling or exceeding the ^ 
recent elephants in size. Their remains have been found ' 
in Europe and Southern Asia in Miocene and Pliocene 
beds, but not of an earlier or later date. Two species, 
JE atvernensis and M. borsoni, occur in England in the 
Suffolk Red Crag. They have also been found in both! 
South and North America, In the latter, M, Aznericazms:,' 
Cuv., M. ohioticuSf Blumenb,, with very simple ridged: 
molars, is of Pleistocene age, its remains being found in 
great abundance and very perfect condition. It was, 
therefore, the last survivor of the genus. The Mastodons 
were divided by Falconer into three series called respec-^^ 
tively Trilophodon, Tetralophodon^ and Pentalophad^z^ 
according to the number of ridges upon the molar teet^‘ 

The Dinotheria were also animals of elephantine 
proportions, strikingly characterised by the pair of huge 
tusks descending nearly vertically from the fore part of \ 
the lower jaw. The presence or absence of upper incisors 
has not yet been satisfactorily ascertained. The cranium 
was much depressed, differing frotn^ that of the elephants 
in the comparatively little development of the air-cells^ 
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The remainder of the skeleton is imperfectly known, but 
apparently agrees in its general characters with the other 
Proboscideans. Its remains have been met with in 
abundance at Eppelsheim, near Darmstadt, and also in 
various other hliocene formations in the South of Ger- 
many, France, and Greece ; in Asia Minor, Attock in 
the Punjab and Ferim Island, but whether all belong- 
ing to one species {D, gzgajiieiwi^ Kaup.) or to several, 
the materials are not at present sufficient to determine. 
The genus has not hitherto been found in England or in 
America. 

The gradual transition in the character of the molar 
teeth of various Proboscideans is well illustrated by 
the^ following table (compiled from Dr. Falconeris Me- 
moirs) of the “ridge formula^' of various species. The 
numbers are, however, only averages, and it must be 
remarked that the higher the numerical expression of the 
ridge formula in the species the more liable is the number 
of ridges to vary within certain limits, especially in the 
teeth of the lower jaw, where they are often in excess. 
Several species, apparently intermediate in ridge formula 
to those in the table, have since been discovered, as Mas- 
todon pentelici and ayidutm, which break down the dis- 
tinction between the sections Trilophodofi and Teiralo- 
phodon^ and ElepJias me life fists betw’een Loxodon and 
E%ielep}ia$, 


II. 


Dinoiherium giganteum 

Mastodon {Triiophoaon) atnerica-^ 
Mastodon {Teiralopho^ 
nensis 

Eiepha^ \Lj(fXoiofi) meridiomUs 
EUpkas \Endepkas) anilquus 
Elephas [Eueiephas) prinugenius 
Elepkas {Eudephas) indicns ... 


I 

Tot.! 

'T 

2 

2 ' 

[ 13 

3 

3 

4 

' 16 

4 

4 

5 

22 ' 

S 

5 

6 i 

28 - 

7 

8 

10 

39 

' 7 

8 

10 

41 

8 

9 

12 

46 

10 

12 

16 

57 

12 

16 

24 

76 

12 

16 

24 

76 
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THE FIRST GENERAL GEOLOGICAL MAP OF 
AUSTRALIA^ 

F rom its vast size and its peculiar conditions of physical j 
geography the island-continent of Australia presents I 
formidable difficulties alike to the topographical and the ! 
geological surveyor. Of its wide desert interior we know : 
nothing more than what has been seen or conjectured j 
r along the tracks of the few adventurous men who have ! 
penetrated it. The eastern and southern colonies have 
been more or less thoroughly geologised, and expeditions 
have been sent to make known the capabilities of portions 
of the western and northern coasts. Several of the 
colonies have equipped geological surveys, though they 
have not alwa> s cared to maintain them. A great deal 
of miscellaneous knowledge regarding the rocks of the 
country has thus been acquired, but it is scattered through 
hundr^s of blue-books, reports, memoirs, transactions of 
societies, newspapers, and other publications. Those who 
are most familiar with Australian geology, can best judge 
whether the time has now come when this store of diffused 
information may be profitably condensed in the form of a 
general map of the whole country. Mr. Brough Smyth 
has deemed that it may, and accordingly he has produced 
the present map — the first general geological map of 
Australia wffiich, so far as we are aware, has been pub- 
lished. 

No one could have performed so well as Mr. Smyth the 
difficult task of compiling this map. From his official 
position as Secretar>^ for Mines in Victoria, he has, of 

2; First sketch, of a geological map of Australia, mcluding TajsmaBia. By 
R, Brotjgh Smyih, F.G.S., &c. 


course, unequalled facilities for doing justice to his own 
Colony ; and from correspondence with the government de- 
partments of the other colonies, he has obtained access to 
all the stores of information which successive survey s and 
expeditions have brought into the archives of the different 
governments. In the winter of 1872-3 he obtained the 
consent ef his own government to his plan for elaborating 
a general map of Australia, and he immediately set to 
work to solicit information from all quarters. In his 
Progress Report, dated Oct. i, 1873, acknowledged 
the assistance already received from Queensland, Western 
Australia, South Australia, and Tasmania, but regretted 
the existence of many blanks, instancing in particular the 
want of a geological map of the important colony of 
New South Wales. The present map, however, bears the 
conspicuous date of April 25, 1873, though confessedly 
incomplete in October of that year, and not published 
until November 1875. Smyth^s name alone appears 
on the title. No doubt he will take care to state fully in 
the text which it is proposed to issue in illustration of the 
map, the share which others have had in the real geo- 
logical surveying of which he has so carefully gathered 
the fruit. Still, when we think of the many years of hard 
bodily and mental toil which such men as W. B. Clarke, 
Selw^-n, Dain tree, and others have given to the working 
out of Australian geology, we cannot help expressing a 
feeling of disappointment that on the forgTront of this 
first geological maa .QLthe^^£;iifrv no place shoiifiishave 
been found for their names. 

'With the exception of this omission, which may 
arisen from inadvertence, and may yet be fully atoned 
for, but the most unqualified praise is to be given 
td this map. We have already had occasion to call 
attention in this journal to Mr. Brough Smyth^s great ^ 
energy, and to the important services which he is render- 
ing, not only to the industrial development of Victoria, 
but to the progress of geology. He has probably never 
accomplished, however, any task more likely to be of 
service in Australia or more useful to geologists in other 
countries than this first sketch of a geological map of that 
great region. Though the scale of the map is only rmhsGJS 
or 1 10 miles to an inch, it is no doubt quite large enough 
for a beginning. It shows the salient features of the 
geology without too many confusing details. As a speci- 
men of cartography, the map is one of the best which has 
recently appeared, and it does great credit to the taste 
and skill of the engravers and lithographers of the 
Mining Department at Melbourne, where it has been 
produced. 

The first point about this map which will probably occur 
to most geologists is the comparatively large area over 
which it has been found possible to spread geological 
colours. The surveys and explorations of Queensland, 
New South Wales, Victoria, Southern and Western 
Australia, have sufficed to furnish materials for colouring 
most of the maritime tracts, as well as a large part of the 
eastern half of the continent. But it might have been 
supposed that in spite of the journals of the few adven- 
turers who have crossed the interior, that great inland 
desert would have been left an uncoloured blank upon 
the map. Mr, Smyth, however, has made the most of 
every scattered notice and stray observation. He has, 
coloured the exploring tracks across the country in such 
a way as to suggest veiy. clearly what must be the geo- 
logical structure of the interior. The eastern mountain- 
chain bringing up the crystalline and older palaeozoic 
rocks from Bass Strait to Torres Strait is well shown. 
On the western coast an enormous mass of granite is 
marked as stretching over fifteen degrees of latitude, and 
spreading far into the interior, where it seems to pass 
under the vast sheets of “desert sandstone,^' which, 
occupy so much of the low interior of Australia. Car- 
boniferous rocks are coloured over large spaces in Eastern 
Queensland, but the compiler of this map stops the tint 
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short at the northern limits of New South Wales, and 
makes the coal-field of that colony Mesozoic, against the 
earnest protest of the Rev*. W, B. Clarke, whose judg- 
ment on all matters concerning the geology of New South 
Wales is not to be lightly opposed. Cretaceous strata, 
first recognised from fossil evidence by Prof. M'Coy, 
are represented as covering a wide belt of country from 
the plains south of the Darling northwards to the Gulf of 
Carpentaria. The tertiary deposits are massed under 
one tint, which spreads over most of the interior, sweeping 
up to the base of the inland slopes of the Eastern Alps, 
and down to the coast-line for many leagues on the 
northern, western, and southern margins of the country. 

No arrows to show prevalent inclinations of strata have 
been inserted on the map, and as no illustrative sections 
are given, the reader is left to infer the relations of the 
formations whose general area and boundaries are so 
clearly defined. The required information may be ex- 
pected in the promised text to accompany the map. 
Another omission is the want of any sign for the gold 
and coal-fields. This might have been easily inserted 
without any diminution of the clearness and beauty of 
the map, and would have been of value to those who take 
interest in the mineral resources of the country. It is to 
be hoped that a new edition will soon be demanded, and 
that these small defects in a most useful and meritorious 
work will be supplied. 


PHYSICAL SCIENCE IN SCHOOLS 

have received the following additional letters on 
this subject : — 

Your Rugby correspondents appear to me somewhat 
to misapprehend Dr. N. M. Watts's arguments on 
this important question. No satisfactory results, he 
maintains, can accrue from science teaching in schools 
until the subject is placed upon its true position of educa- 
tional equality^ both as regards range and time, with 
classics and mathematics, and no system of regulations 
or of examinations can be said to fulfil its object in which 
this position is ignored. I for ray own part most cordially 
support Dr. Watts’s views. The position at present ac- 
corded to science in English schools is, as Sir John 
Lubbock has clearly shown, anything but satisfactory, 
.and this state of things seems likely to continue so long 
as the examinations for which the boys prepare persist in 
placing the science subjects in a distinctly inferior posi- 
tion to the older studies. Surely it is the part of examin- 
ing bodies to lead and raise the education of the country. 
I think, however, that it has been fully proved that the 
‘‘Oxford and Cambridge Schools Examination Board” 
has not done this, at any rate so far as science is con- 
cerned. The facts adduced by Mr. Gumming as to the 
small number of candidates presenting themselves for 
examination in science proves to my mind that the teach- 
ing of science is usually discouraged because it is usually 
not understood, and no efficient means of teaching science 
being as a rule provided, these subjects are not only 
neglected but their study becomes even despised by the 
boys. The truth is that it is the difficulty of obtaining 
such men as Mr. Wilson and Dr. Watts which renders 
the progress of science teaching in schools less rapid than 
some of us could wish. As soon as the supply of really 
competent and high class natural science masters becomes 
as large as that of equally distinguished teachers of classics 
or mathematics we may be sure that science will occupy 
no inferior position. Until that time arrives it behoves 
all those interested in the educational applications of 
science to take care that the teaching is really exact, 
methodical, and disciplinary, in short, scientific, so that if 
we do not progress rapidly we advance all the more 
surely, and we look with interest to the results of the 
education in those few schools such as Giggleswick and 


Newcastle-under-Lyne, in which science has already been 
placed on a footing of equality with the older studies. 

Manchester, Feb. 26 Henry E. Roscoe 

The remarks of Dr. Marshall Watts on physical science 
in schools in Nature (vol. xiii., p. 31 1), seem to me to 
call for one or two observations in addition to those 
made by Mr. Wilson and Mr. Gumming in your columns 
last week (p. 329). 

Dr. Watts selects a few questions from the examination 
papers that were set in heat, chemistry, and geology, by 
the Oxford and Cambridge Schools Examination Board 
in 1854, the first year of its existence, in order to show 
what he considers the very elementary nature of the 
knowledge required, and he adds that “ with the exception 
of the last question [naming certain rocks and fossils] 
there is no test of a practical kind at all.” 

Now it is only fair to state that although it is quite true 
that there was no examination in practical chemistry in 
1854, yet in the regulations for the next year “the elements 
of practical qualitative analysis” were £ldded to “the 
elementary parts of inorganic chemistry ” and last July 
those candidates who took in chemistry were examined 
for three hours in practical laboratory work, six sub- 
stances being given to each boy for analysis. 

Moreover, with regard to theoretical chemistry, the 
paper that was set last year was decidedly harder than 
that of the year before. I inclose a copy, and should be 
glad if you could find space to print it. As a matter of 
fact it is harder than the average chemistry papers of the 
London University Matriculation Examination, and quite 
as hard as an ordinary Oxford Pass Paper. 

“ Natii7'al Philosophy ( Chemical Divisio?i,) ( T hnc 
hour si) 

^ A. 

“ I. What happens when pure iron is dissolved in excess 
of dilute sulphuric acid ? Give an account of the proper- 
ties of the solution which is obtained, and the tests by 
which you would show what salt of iron is present. Sup- 
pose some of the solution were boiled with potassium 
nitrate, what changes would you expect to take place ? 

“ 2. Explain atom, molecule, acid, base. How can you 
show the composition by weight and volume of hydrogen 
.with chlorine, bromine, and iodine.^ mention the best 
methods of obtaining these compounds in the state both 
of gas and in solution. 

“3. How is analysis of air made with the eudiometer ? 
Describe how to correct the observations for pressure, 
temperature, and aqueous vapour. Suppose 100 c.c. of 
oxygen to be mixed with 10 c.c. of marsh gas and 
exploded, find the amount of the residual gases.^ 

“4. What is the percentage composition of nitrous and 
nitric oxides? How are these bodies prepared? Dis- 
tinguish between the properties of nitrates and nitrites. 

“ 5. Describe briefly the manufacture either of sulphuric 
acid or of bleaching powder. 

“ 6. Account for the production of carbon mon-oxide in 
the blast furnace, and show what action it has in reducing 
the roasted iron-stone. What is the best method of 
preparing carbon mon-oxide : in what respects does it 
differ from the di-oxide ? ^ ^ 

“7. How is the metal aluminium prepared ? Describe 
the manufacture of alum, and give a brief account of the 
properties of alumina. 

“8. Describe the preparation and properties of the 
bodies SnGl4, HgGgNa, PbOg, KcjGroOy, HCN. ^ ^ . 

Practical Chemistry. {Time '^hoursi) 

“ I. The substances marked i, 2, 3, 4 are simple salts. 

“2. The substances marked 5, 6 are elements- 

“You are requested to find out what they are, and to 
write a full account of the methods you use.”. 

Now at the risk of being accused of tating a low stand- 
ard, I cannot help thinking that^^though some of these 
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questions may be called very easy^” yet there are others 
quite sufficiently difficult for the ordinaiy public school- 
boy, who has a great many other things to work at 
besides natural science. 

A boy must have read his chemistry thoughtfully, to 
say the least, who could answer the whole of Question i 
thoroughly. In Question 2 there is ample opportunity 
for showing a deeper knowledge than could be obtained 
by skimming over some “ outlines of chemistry.” So 
again the explanation and illustration of the peculiar 
oxidising and reducing properties of nitrites^ in Question 
4, and the description of the preparation and properties 
of the different bodies enumerated in Question 8, could, I 
maintain, only be given satisfactorily by boys who had 
acquired something more than a mere ^’modicum” of 
chemical knowledge. 

It must also he borne in mind that in order to pass 
the Chemical Division of Group IV., a boy must take 
in, in addition to the chemistry of the metallic and non- 
metailic elements and practical analysis, either heat or 
magnetism and electricity. 

Now although there may be reasons for combining 
together heat and chemistry, so long as it is understood 
that only the more elementary parts of heat will be 
required, yet it is certainly unreasonable to add on as 
an extra such a very comprehensive subject as that of 
ms^etism and electricity, fiictional and Voltaic, including 
electro-magnetism. 

Surely, to say the least, electrical science is quite as 
worthy of an independent existence as botany or geology, 
and I much doubt whether many would hesitate in ad- 
mitting it to be much harder than either. 

My own opinion is in favour of Mr. Wilson’s sugges- 
tion — to divide Group IV. into Pass subjects and 
Honour subjects, requiring only an elementary knowledge 

theoretical chemistry, and perhaps the simpler parts of 
"Msit fear the one^ while practical analysis with higher 
knowledge of heat, or electricity and magnetism, might 
he required from those who aimed at tatog honours in 
science. 

It is perhaps due to the school to say that we can 
hardly be supposed to be frightened at the prospect of 
these examinations. Last July three in the Sixth took in 
chemistry as a certificate subject : all passed and two 
obtained “distinction” — three being the total number 
who obtained such distinction out of the twenty-eight 
candidates who presented themselves for examination in 
this subject T. N. Hutchinsom’ 

Rugby 

In my letter last week, p, 329 , 1 said that the papers 
set in science in the certificate examination last yea?’ were 
very easy. This was a slip. I was absent from England 
when they were set, and had never seen them. I had in 
my mind the papers of the year before. 

The papers of last year were quite hard enough- It 
must be remembered that very many schools give only 
two lessons a week to science. James M. Wilson 


ANNIVERSARY ADDRESS OF THE PRE-- 
SIDENT OF THE ROYAL GEOLOGICAL 
SOCIETY, JOHN EVANS, F.R.S. 

TV^R. EVANS began by referring to the immense advances in 
geological science since 1825, when the Society received 
its charter, and pointed out that although there now existed a 
considerable body of professional or trained geologists, yet 
amateurs need not be ffiscouraged from taking up the science 
which now embraces so wide a field that there is ample room for 
both. He then referred to the prosperity of the Society, to its 
publication, its^ medals, and other means for fostering the 
science, ana to its valuable museum, an interesting notice of 
which,” he intimated, “appeared in Nature, voL xiii. p. 227.” 
Mr. Evans then spoke of the present prospects of the science, 
of the bearing which recent discoveries in other branches of 
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knowledge has upon it, and of the direction in which future 
discoveries are likely to be made. In this connection he referred 
to the recent researches in solar physics by means of spectrum 
analysis and solar photography, as having a close and intimate 
bearing on the early history of the earth, and which was 
discussed by Prof. Prestwich in his inaugural lecture at 
Oxford (Nature, vol. xi. p. 290). He spoke also of the 
importance of spectrum analysis to the metallurgist, referring: to 
the researches of Mr. W. C. Roberts in quantitative analyses of 
gold-copper alloys. Mr. Evans then spoke at some length of 
the important results already attained by the Challenger Expedi- 
tion as to the nature of the sea-bottom. In speaking of the 
Arctic Expedition, from which geology hopes to gain much, he 
referred to the powerful evidence which exists in the fossil flora 
of Greenland and Spitzbergen, of the prevalence in the Arctic 
regions at one period of a distinctly warm climate. 

Mr. Evans then went on to say The three points which it 
appears to me are most important to bear in mind with regard to 
the Arctic flora are i, That for vegetation such as has been 
described, there must, according to all analogy, have been a 
greater aggregate amount of summer heat supplied than is now 
due to such high latitudes ; 2, that there must have been a far 
less degree of winter cold than is in any way compatible with the 
position on the globe ; and 3, that in all probability the amount 
and distribution of l4:ht which at present prevail within the 
Arctic circle are not such as would suffice for the life of the 
trees. 

Should the present Arctic expedition succeed in finding traces 
of what must be regarded as a temperate, if not indeed a sub- 
tropical fossil flora, like that of Greenland, and Spitzbergen, 
extending to latitudes still nearer the pole, it does appear to me 
that geologists will be compelled to accept as a fact that the 
position of the axis of rotation of our planet has not been 
permanent ; and they will have to call upon astronomers to find 
some means of admitting what they now regard as impossible. 

An astronomer and mathematician of no mean ability, the late 
Sir John W. Lubbock, in a paper commiimcated to this Society 
in 184$, has speculated upon this subject, which was in con- 
sequence discussed by the late Sir Henry Delabeche in his 
Presidential Address in 1849- 

Sir John Lubbock remarked that the dictum of Laplace as to 
the impossibility of accounting for the changes which have taken 
place on the surface of the earth, and in the relative positions of 
land and water, by a chaise in the position of the axis of rotation, 
was founded upon the absence of two considerations, both of 
which appeared to him essential. These were— 

1. The dislocation of strata by cooling, 

2. The friction of the surface. 

The latter consideration is apparently of but little importance;, 
but with regard to the former, he pointed out how, if from any 
cause the axis of rotation did not coincide with the axis of figure, 
the pole of the axis of rotation would describe a spiral round the 
pole of the axis of figure until it finally became, as it is at present^ 
identical with it. He considered it unlikely that originally the 
axis of rotation should have coincided exactly with the axis of 
figure, unless the whole globe were perfectly fluid ; but 
added that we might go back to a time less remote, when the 
earth was in a semifluid state, and in consequence of the different 
degrees of fusibility of different substances, was partly solid, in 
irregular masses, and the two axes did not, in consequence, coin- 
cide. We might, he added, assume the original state of want of 
uniformity between them to have been at a period even more 
recent, when the earth consisted of land and water, and was 
suited for the support of animal life. He then proceeds to show 
how, if, after any length of time tlie solid spheroidal part of the 
earth moved about any new axis of rotation, the water would 
occupy a hew position about a new equator, land would become 
sea, and sea land, &c. 

He adds that if the axis of the earth would suffer a displace- 
ment by reason of the causes which produce the precession of 
the equinoxes, we should have another and more natural way of 
accounting for the existing phenomena ; but this has been held 
to be impossible. 

I am not at present going to question whether this holding is 
correct ; but with regard to Sir J. W. Lubbock’s reasoning as to the 
necessity of the axis of figure coinciding with that of rotation, it 
appears to me of the greatest importance ; for if it hold good, any 
alteration in figure cannot but have some effect on the position of 
the axis of rotation. No doubt, if the whole globe, or even the 
solid portion of it, were a regular spheroid, with a large 
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equatorial protuberance, any modification on its surface would 
have to be on an enormous scale to produce any sensible effect 
upon its axis of revolution. But, after all, is the earth, strictly 
speaking, a spheroid ? — and are not some of the arguments and 
dicta based upon its spheroidal character founded on a fallacy? 
P'or it does appear to me a fallacy to treat as one homogeneous 
spheroid, a body partly coasistntg of a mass of solid or quasi- 
solid matter of irregular form, and partly of a liquid mass in 
constant motion, irregularly distributed over a portion of its 
surface. No doubt the contour of the liquid portion is, accord- 
ing to established geometrical laws, almost that of a regular 
spheroid ; but its distribution, except in the case of inland seas, 
can have but little to do wnth the regulation of the movement of 
the solid body on which it res'-s. It is true that Laplace has 
maintained that “whatever may be the law of the depth of the 
ocean, and whatever the figure of the spheroid which it covers, 
the phenomena of precession and nutation will be the same as if 
the ocean formed a solid mass with this spheroid ; ” but do the 
position of the axis of revolution and its permanence in one spot 
come under the same category as precession and nutation? It 
certainly appears to me that the position of the axis of revolution 
must mainly depend upon the form of the mineral portion of the 
.globe, and be but in the slightest degree affected by the distribu- 
tion of the ocean, the specific gravity of which is moreover only 
about one-fifth of that of the more solid portion. 

With regard to the permanence of the axis of rotation, if it must 
of necessity coincide with the axis of figure, and if the figure of 
the mineral portion of the earth, in consequence of upheavals and 
depressions, of the wearing away of continents and the transport- 
ation of their constituents by mechanical or even chemical mean*;, 
is being constantly changed, so as to acquire a new axis, then the 
axis of rotation must also as constantly be undergoing a change of 
position. 

Let us now glance at some of the irregularities of form of the 
more solid part of the globe as at present existing. The difference 
between the polar and equatorial diameters of our globe has been 
calculated at about 26 miles, or about 13 miles in the radius ; but 
at the equator itself, little more than one-fifth of the circumference 
of the globe is dry land, and nearly four-filths are sea ; and this 
sea is by no means shallow, as the soundings taken by the 
“ Tuscarora,” the “Challenger,” and other exploring vessels will 
prove. Leaving those taken near land out of the cilculalion, I 
find that 48 soundings in the Pacific, between 15° and 30° noith 
latitude, give an average depth of 2,634 fathoms, or 5,268 yards, 
that is to say, wdthin a few yards of three miles. The South 
Pacific does not appear to have been so well explored ; but 
across the Atlantic, in the equatorial regions between 10“ N. and 
10° S., I find that an average of 32 soundings gives a mean 
depth of 2,309 fathoms, or 4,618 yards, while, in one spot in 
lat. 15° S., Sir James Ross did not find the bottom with 
a line of 4,600 fathoms, or nearly 5} miles. In the Indian 
Ocean, wdthin the same limits, 20 soundings give an average of 
2,468 fathums, or 4,936 yards, or more than 2§ miles. Taking 
these soundings as fair representations of the depth of the sea in 
the neighbourhood of the equator, it appears that we may at once 
reduce the equatorial diameter of the more solid part of the 
globe by from 5-ii to 6 miles over nearly four-fifths of its circum- 
ference ; that is to say, we may reduce the usually accepted 
equatorial protuberance from about 13 miles to a little over 10. 
It is not within my province to inquire whether the fact of so large 
a portion of the equatorial protuberance being of so much less 
specific gravity than if it were composed of mineral matter, will 
in any way afiect the established calculations with regard to the 
precession of the equinoxes and the nutation of the poles, or, what 
is of more importance to us, the inferences with regard to the 
crust of the earth which have been thence deduced. 

But while so large a portion of the surface of the land is, in 
the equatorial regions, so much below the normal level, there are, 
especially in the northern hemisphere, large tracts of land which, 
like the great plateau of Tibet, are some thousands of feet above 
it. _ The average elevation of the whole of Asia has, indeed, been 
estimated at 377 yards, or nearly a quarter of a mile above the 
sea-level. The depth of the ocean in non-equatorial regions must 
no doubt be taken into account ; but practically, the spheroidicity 
of the globe, on which the "stability of the pole has been held to 
depend, may be regarded as, even at the present time, consider- 
ably less than is usually supposed. When, however, we come to 
tlnnk of the enormous elevations and depressions which some 
parts of theglube have undergone during geological time, it is by 
no means difficult to imagine conditions under which the general 
average, so to speak, of the surface, would approach much 


more nearly to the form of a sphere, and the globe would become 
much more sensitive of any disturbances of its equilibrium j 
but whether the globe is a sphere or a spheroid, it is hard to see 
why disturbances of its equilibrium should not affect the position 
of its axis of rotation. 

Taking our globe with the distribution of land and water as at 
present existing, I should like to inquire of mathematicians what 
would be the theoretical result of such a slight modification, geo- 
logically speaking, as the following : — Asbume an elevation to 
the extent, on an average, of 4,000 feet over the northern part of 
Africa, the centre of the elevation being, say, in 20° north 
latitude. Assume that this elevation forms only a portion of a 
belt around the whole globe, inclined to the equator at an angle 
of 20°, and having its most northerly point in the longitude 
of Greenwich, and cutting the equator at 90° of east and west 
longitude. Assume that along this belt the sea-bottom and what 
little land besides Africa it would traverse were raised 4,000 feet 
above its present level over a tract 20^^ in width. Assume further 
that the elevation of this belt was accompanied by corresponding 
depressions on either side of it, so as to leave the total volume of 
the mineral portion of the earth unaffected. Would not such a 
modification of form bring the axis of figure about 15° or 20® 
south of the present, and on the meridian of Greenwich, that is 
to say, midway between Greenland and Spitzbergen ? and would 
not, eventually, the axis of rotation correspond in position with 
the axis of the figure ? 

If the answer to these questions is in the affirmative, then I 
think it must be conceded that even minor elevations within the 
tropics would produce effects corresponding to their magnitude ; 
and also that it is unsafe to assume that the geographical 
position of the poles has been persistent throughout all geological 
time. 

It is not the first time that I have insisted upon this point j for, 
some ten years ago, I pointed out another possible means of 
accounting tor a change in the geographical position of the axis 
of the earth. My hypothesis was, however, founded on the 
assumption of the globe consisting of a comparatively thin crust, 
with an internal fluid nucleus over which the crust would slide 
when, from any geological cause, its equilibrium was disturbed. 
To this it has been objected^ — ist, That there would be a ten- 
dency in the transfer of sediment from one part of the globe to 
another, and in. the various elevations and depressions of land 
simultaneously, to balance each other ; and 2nd, that the friction 
over the nucleus would be too great, and that, owing to the earth 
being a spheroid and not a perfect sphere, any motion of the crust 
would be attended by great resistance, and the bending and rend- 
ing of its mass. 

To these objections it may be replied that the effects of the 
transfer of sediment from one place to another, and of elevations 
and depressions of land going on at the same time, are just as 
likely to be doubled by the depressions taking place in the same 
hemisphere as the elevations, but on opposite sides of the pole, 
as they are to neutralise each other ; and, 2ndly, that with a 
comparatively thin crust, the readjustment to a fresh position on 
a nucleus so slightly spheroidal as that supposed to exist in 
the earth, is not accompanied by any great change of form, or 
certainly not more than what the contorted roclS all over the 
world have undergone. 

I am not, however, on the present occasion, going to attempt 
to prove that the assumption involved in my Hypothesis is 
reasonable. How we are to account for all the vast oscilla- 
tions of the earth’s surface, which we find to have been going 
on ever since the earliest geological periol up to the present 
day, on any assumption more reasonable, I will leave for others 
to determine. I have already called attention to the bearing 
which recent researches in solar physics have upon this subject, 
and I am content to leave the matter as it stands, in the hope 
that before many years have passed, we may learn more either 
in its proof or disproof. 

The moral which I wish to draw from all that I have just said is" 
this : — That so long as there is a possibility, not to say a proba^ 
bility, of the geographical position of the poles having changed, 
it is premature to invoke intense glacial periods to account for aff 
the glacial phenomena which may be observed. Much as we must 
esteem the labours of M. Adhemar and Mr. CroII, and others 
who have gone so deeply into the question of glaciation — enor- 
mous as have been the effects of ice in this and other countries — 
there are many who cannot but feel that the ice-caps invoked 
almost transcend our powers of belief, and who will be grateful 
to any astronomer or mathemafician who will bring the pole 
» Lyell's "Priucipies," irtE cdition, vol. ii, p, 309. 
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round whicli they were generated, somewhat nearer to our 
doors* 

There is yet one point on which, before quitting the subject, I 
may add a few words. Sir J. W. Lubbock, in the paper from 
which I have already quoted so much, has hinted at the possi- 
bility of some want of homogeneity in the constitution of the 
globe, so that in cooling, the position of the axis of rotation may 
have-changed. The varying amount of subterranean heat and 
volcanic energy in the same region at different periods of the 
earth's existence has frequently been commented on, as has 
also the varying d^ee of subsidence or elevation in ie same 
tract at different times. The forces, whatever they may be, to 
which these upward and downward movements are due, have, as 
Sir Charles Lyell has remarked, “shifted their points of chief 
development from one region to another, like the volcano and the 
earthquake, and are all, in fact, the results of the same inte^l 
Gyrations to which heat, electricity, magnetism, and chemical 
affinity give rise.’^ 

Whether changes in the speciSc gravity of enormous masses of 
rock in consequence of their being heated would be of sufficient 
degree to disturb the equilibrium of the globe, is a difficult 
question ; but the remarkable position of the magnetic poles of 
verticity with regard to the actual poles of the earth, and the 
distribution of the magnetic force over the earth’s surface may, 
as has been suggested to me by Capt F. J. Evans, F.R.S-, have 
some geological significance. These poles are in lat. 70° N., 
long. 9 ^ 1 ° W., and in lat. 734° S., long. 147 E. If we draw 
a circle around the globe, cutting these two points, we find 
that the magnetic poles, instead of being 180® apart, are 
only about 165° distant in one direction, while they are 
about 195® in the other. In like manner the magnetic equa- 
tor, or fine of no dip, differs considerably in position from 
tbe terrestrial equator, being drawn about 1 5® to the south over 
South America, and about 10® to the north over Africa, and in 
passing the great Asiatic continent. There is also this singular 
circumstance, which was insisted upon by Sir Edward Sabine 
nearly forty years ago — ^viz., that if the globe be divided into an 
eastern and a western hemisphere by a plane coinciding with 
fibe madfen of 100® and 280% the western hemisphere, or that 
comprisii]^ the Americas and die Padfic Ocean, has a much 
higher magnetic intensity disfiibuted generally over its surface, 
than the eastern hemisphere, contaming Europe and Africa and 
the adjacent part of the Atlantic Ocean. The points of the 
greatest intensity of the magnetic force, moreover, do not coirer 
spond with the magnetic poles, as there are two such foci in the 
northern hemisphere (those of America and Siberia) making it 
probable that there are two also in the southern hemisphere. 

Such facts would seem more in accordance with a want of 
nnffomiity in the inner constitution of the globe than with its 
being a body all the parts of which are arranged in perfect 
^mmetry. Some abnormal features in the direction of gravity 
in different parts of the world seem also to afford corroborative 
evidence to the same effect The subject is one of perhaps too 
theoretical a character for the geolc^t to approach ; but if any 
definite connection could be established between terrestrial mag- 
netism and the internal constitarion of the globe, we might, 
possibly, be justified in drawing the inference from its pheno- 
mena, that thsre are forces in operation in the interior of the 
earth by which its equilibrium may have been disturbed, and its 
axis of revolution thus caused to change in position. 

{To be contimied.) 


NOTES 

The Italian naturalist Beccari is again in New Guinea, ex- 
^ ploring the north coast near Humboldt’s Bay, along with an 
expedition sent out by the Governor- General of the Dutch 
Colonies. Of his former companion, D’ Albertis, now at Yule 
Island, near the south-eastern extremity of New Guinea, we 
regret to hear that one of his collections from that district, con- 
taining about 35,000 insects and 700 reptiles, has been lost on 
its transit from Cape York, The bird-skins were, fortunately, 
not sent by the same vessel, and are therefore safe. 

The Paris Observatory has received for January last Meteor- 
lologicai observations made six times each day, at the Norma 
Schools, at the following thirty-four places : — Albertville, 
Alencon, Amiens, Aurillac, Avignon, Beauvais, Besanqon, Bourg, 
Bourges, Caen, Carcassonne, Chalons, Chartres, Chaumont, 


Clermont, Commercy, Dragnignan, FoLx, Grenoble, Le Mans, 
I^e Puy, Loches, Lons-le-Saulnier, Macon, Melun, Mirecourt, 
Nimes, Orleans, Parthenay, Perigneux, Privas, Rouen, Troyes, 
and Villefranche. The importance of this valuable system of 
observation in its bearings on the peculiarly difficult problem of 
the meteorology of France, it would be difficult to over-estimate, 
especially when taken in connection with the numerous observers 
of thunder-storms and other phenomena requiring few or no 
instruments for their observation, whose services are being 
secured in different departments. 

Prof. Cantoni has intimated to the Permanent Committee 
appointed by the Meteorological Congress of Vienna that the 
Italian Government has been pleased to intimate its readiness to 
invite the countries which were represented at Vienna to attend 
a Meteorological Congress in Italy in the autumn of 1877. 

The Permanent Committee of the Vienna Meteorological 
Congress have announced their intention to hold their next 
meeting in London, in Easter week, commencing April 18 
next. 

Nine Lectures on the Shoulder- Girdle and Fore Limb of I 
Vertebrata, will be delivered in the Theatre of the Royal College | 
of Surgeons, on Mondays, Wednesdays, and Fridays, at 4 p.m., ! 
commencing on Monday, March 6, 1876, by Professor W. K. 
Parker, F.R,S. — Lecture L March 6. The Vertebrate Skeleton. 
II. March 8. Shoulder-girdle and Fore Limb of Fishes. III. 
March 10. Shoulder-girdle and Fore Limb of Fishes. IV. 
March I3,' Shoulder.girdle, Fore Limb, and Sternum of 
Amphibia. V. March 15. Shoulder-girdle, Fore Limb, and 
Sternum of Reptiles. VI. March 17. Shoulder-girdle, Fore 
Limb, and Sternum of Birds, VII. March 20. Shoulder-girdle? 
Fore Limb, and Sternum of Mammals. tVIII. March 22. 
Shoulder-girdle, Fore Limb, and Sternum of Mammals. IX, 
March 24. Summary and conclusion. 

The following is the business to be brought before the Half- 
Yearly General Meeting of the Scottish Meteorological Society 
to-day: — i, Report from the Council of the Society ; 2, Report 
from the Ozone Committee ; 3, The Salmon, Grilse, and Trout 
Fishings of the Tweed, in relation to Meteorology, by G* L, 
Paulin, Esq., and the Secretary; 4, Report from the Herring 
Committee. 

The following memoirs and reports of the United States Geo ^ 
logical and Geographical Survey of the Territories, under the <1 
direction of Prof. Hayden, are now in the press, and will be 
issued during 1876 i. Monograph of the Rodentia of North 
America, by Elliott Coues and J. A. Allen. Quarto, about 500 
pages, with numerous illustrations. 2. Monograph of the i 
Geometrid Moths, by Dr. A. S. Packard, jun. 350 pages quarto, [ 
with 13 plates. 3. The Fossil Invertebrata of the Western | 
Territories, b/ J. B. Meek. 600 pages quarto, and 45 plates, j 
with numerous woodcuts in text. 4. The Fossil Flora of the j 
Lignitic group of the Western Territories, by Leo Lesquereux. \ 
65 plates, quarto. 5. The Ethnography and Philology of the | 
Hidatsa Indians (Minnetarees of the Upper Missouri). 400 
pages, octavo. 6. Annual Reports of the Survey for 1874 and 
iS/S. 7. Bulletin of the Survey for the year 1S76 ; several im- 
portant articles in press. Other works are in process of pre- 
paration, and may be printed before the close of the year. 

The Bulletm of the United States Geological and Geogra- 
phical Survey of the Territories, Prof. Hayden in charge, has 
just issued Nos. 5 and 6, which close the year 1875. Iii No, 5, 
there are nine articles on various subjects of Geology and 
Natural History, In No. 6 there are four articles, with table 
of contents and complete index. It is suggested by Prof. 
Hayden that the two Bullethis of 1S74 be bound with those of 
1875, as Volume 1. The index and title-page have been made 
with this idea in view. Volume I. will then comprise about 600 
closely printed 8vo. pages, with 26 plates, sections, &c. I 
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The Cincinnati Observatory, since its reorganisation, under 
tbe charge of Mr. Ormond Stone, has again assumed a satisfac- 
tory position among kindred institutions in the United Stales. 
A School of Astronomy has been established, -with quite a 
number of pupils. The double-star observations made by Prof. 
Mitchell have been reduced, and are ready for the printer. 
They embrace between 300 and 400 observations, made during 
the years 1846, 1847, and 1848. A series of double-star mea- 
surements has also been entered upon, restricted to those south 
of the equator, with a result of bringing to light quite a number 
of new close double stars. 

The first annual report of the Chicago Botanical Garden has 
been published. A plan has been prepared for the permanent 
arrangement of the entire ground. At the date of the report 
living specimens of ninety-five species of native plants had been 
placed in the garden, and seeds of 456 species collected in suffi- 
cient quantity for exchange. 

We understand that Dr. J. Gray McKendrick intends offering 
himself as a candidate for the chair of Physiology in Glasgow 
University, when Prof. A. Buchanan’s intimated intention of 
resigning that chair has been carried into effect. . 

M. Paul Bert has offered a prize for the best means of pro- 
tecting the lives of aeronauts and mountain-climbers in circum- 
stances where cold and rarefaction of the air become dangerous. 
The prize offered by M. Bert is a 20/. gold medal, and the 
competition is open up to December 31, 1S76. 

The papers read on Monday evening at the Royal Geographi- 
cal Society were, “ On the Shueli Valley of Burmah,’* by Mr. 
Ney Elias,* and “Afghan Geography,” by Mr. C. R. Mark- 
ham. The paper of Mr, Ney Elias described an alternative 
route into China to that which Mr. Margary had unfortunately 
, taken, and been murdered. In introducing the second ‘ paper, 

I on “ Afghan Geography,” Mr. Markham stated that its materials 
had been collected from the journals of the late General Lynch, 

5 compiled in Afghanistan. The paper gave full details of the his- 
tory, geography, and antiquities of Afghanistan. General Lynch 
i described the country through which he passed as being full of 
j lovely valleys, inhabited by a gentle and hospitable people, as 
i studded with mines of gold and silver and coal, as teeming with 
fertility, and as being rich in ancient monuments, in inscriptions, 
and in sculpture. A map of Afghanistan i.s being prepared 
ill the War Office, embracing all the existing materials, and that 
i map when^ published will show how many gaps in our geogra- 
phical knowledge of Afghanistan still remain to be filled up. 

The Bulletin of the French Geographical Society contains a 
paper by M. V, A. Malte-Brun, giving an appreciative and 
sympathetic account of the organisation of the English Arctic 
Expedition and its progress up to the latest news received. M. 
M^te-Brun hopes to see the day when a French Expedition will 
set gut for the ^North Pole. Abbe David’s Second Voyage of 
Exploration in Western China, 1S68-1870, is described, and 
M. J. Codine gives an account of the discovery of the African 
j Coast from Cape St. Catherine to the Great Fish River by the 
Portuguese during the years 1484-1488. 

' According to the Awiuaire for 1876, there appear to be 
five English Academicians and twenty-nine English correspond- 
ents ’of the Institute of France. As Academicians in Science 
are Prof. Owen and Sir G. B. Airy ; as Correspondents in the 
Class of Science are Professors Sylvester and Adams (Cam- 
bridge), Sir T. MacLear, Rear-Admiral Richards, General 
Sabine, Dr. J. P. Joule (Manchester), Dr. E. Frankland, Pro! 
A. W. Williamson, Prof. W. H. Miller (Cambridge), Dr. 
Hooker (Kew), Dr. W. B. Carpenter, Dr. Huggins, and Mr. 
* Lockyer. 

The Morgenhlad of Christiania states that a singular pheno- 
menon was observed there after a recent violent storm, A 


number of worms were found crawling on the snow, and it was 
impossible to find the places from which they had issued, every- 
thing being frozen in the vicinity. Similar circumstances were 
reported from several places of Norway. 

M. Cyboulsky, a mining proprietor in Siberia, is said to have 
given a sum of 100,000 roubles to help the Government to found 
the Tomsk University. 

The number of students registered in the Paris Faculty of 
Medicine this year is 6,500, the largest number yet reached. 
On February 22, the Municipal Council of Paris voted a sum of 
six millions of francs for the construction of new buildings round 
the old ones belonging to the Faculty. The property of the 
buildings now in existence has been given up by the State to the 
City of Paris on the express condition that they should always 
be devoted to the Faculty of Medicine, 

Many of our readers, we are sure, wiU rejoice to hear that a j 
movement is on foot in Germany to abolish the crabbed printed I 
German alphabet and adopt Roman type. We sincerely wish I 
the movement may lead to the desired result, and that it will 
extend to the still more vexatious written alphabet. 

A NEW scientific periodical entitled Electricite has been issued 
in Paris, under the patronage of Count Halley d’ Arroz, director of 
the International Electrical Exhibition of 1S77. It will hi 
profusely illustrated, and will be used by the Commission of 
Organisation as one of its official organs. 

The Committee appointed by the Prefet de la Seine to superin- 
tend the construction of lightning conductors in Paris has been 
changed into a permanent one. A sum of 8, 000/. hasbeen appropri- 
ated by the Municipal Council for reconstructing all the lightning 
conductors in Paris, or at least all those which may be found de- 
fective or inefficient. This sum is a first instalment, as the whole 
of the work, it is supposed, will cost 50,000/., although the 
Committee has not recommended the use of copper conductors. 
It is deeply to be regretted that the teachings of Sir Snow Harris 
are not better understood in France, as the Committee has adopted 
a number of excellent recommendations. Until the appointment 
of the Committee lightning conductors were constructed by ordi- 
nary blacksmiths, under the superintendence of architects who 
knew nothing of physics. A competitive adjudication took 
place on Feb. 19 between a number of competent electricians 
for the construction of all the lightning conductors on the Paris 
municipal monuments. The successful competitor is M. Grenet 
the well-known electrician. A ea/iiey des charges with seventy 
carefully-drawn provisions has been published. The electric con- 
tinuity of conductors must be tested yearly, and the contractor 
will be paid by instalments, so that his claim will be cleared up 
only when the efficiency of his work shall have been tested during 
a certain number of years. The platinum cone has been abolished 
and replaced by a copper cone. The quality of the iron, as well 
as of the copper and solder, is to be tested by chemical anal3rsis. 
The insulation of rods has been abolished as being useless. The 
Commission has diminished the diaqjieter of protection area, 
which was supposed to be twice the height, and has reduced it 
to 1*45. The consequence is that rods are to be multiplied. 
The principal provisions of the 1876 cahier des charges have been 
drawn in accordance, with the instructions published by .the 
French Academy of Sciences in 1825. 

We have received 'a copy of the rules adopted at a* recent 
meeting of the newly-formed Mineralogical Society of Great 
Britain and Ireland. The object of the Society is the study of 
mineralogy and petrology, and it will be composed of ordinary 
members, associates, and corresponding members. Besides 
general and annual meetings, local meetings may be held at any 
time and place as may be agreed upon by six members or asso- 
ciates. The Society wiU publish a journal. The President is 
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Mr. H. C. Sorby, F.R.S., the Secretary, Mr. R. P. Grey, F.G.S., 
and the Council is composed of men whose names are well-known 
in science. 

The Head of the publisHing firm, of Didot, died a few days 
ago at tHe age of eighty-six. The deceased was a member of 
the Academy of Inscriptions, and under his direction the firm 
published a number of valuable scientific books. The Didot 
firm Hold the office of printers to the French Institute, M. 
Gauthier Villars being only printer to the Academy of Science. 

, The second annual meeting of the members of the Scientific 
Club was held at the Club House, Savile Row, on Thursday, the 
17th Feb. Major F. Duncan, I).C.L., Chairman of the Com- 
mittee, presided. The Report of the Committee, showing the 
rapid progress the Club had made during the past year, was 
unanimously adopted. 

We are asked to state that supplemental meetings for the reading 
and discussion of papers by students of the Institution of Civil 
Engineers have been appointed for the following Friday even- 
ings: — ^February 25, March 3, 10, 17, 24, and 31, The chair 
will be taken at 7 o’clock on each evening, and successively by 
Dr. Pole, F.R.S., Sir W. G. Armstrong, C.B., F.R,S., Mr. 
H. Hayter, Mr. Woods, Mr. Branlees, and Mr. Berkley, Mem- 
bers of Council. 

Among the papers in the published ** Proceedings ” of the 
Belfast Natural History and Philosophical So(iiety for 1874-75 
are the following : — Presidential Address on atoms and automata, 
by Joseph J. Murphy, F.G.S.; On some Irish PaJseozoic fossils, by 
I Rev. John Grainger, D. D. ; On the water-bearing strata between 
Moira and Lurgan, by Robert Young, C.E. ; On the geographi- 
Ical distribution of mammals, by R. O. Cunningham, M.D., 
bhofessor of Natural History, Queen’s College, Belfast; A 
feggestion on chamkal notation, by the president, Joseph John 
IMuiphy, F.G.S. ; Further notes on some of the swimming birds 
^frequenting Belfest Lough, with special reference to the Great 
Northern Diver, by R. Lloyd Patterson. 

The additions to the Zoological Society’s Gardens during the 
past week include a Virginian Eagle Owl vir^nianm) 

from N. America, presented by Mr. H. Knight ; two Widgeons 
{Mareca pendo_pe\ a Common Wild Duck {Anas bosckas), a 
Lesser Black-backed GuU {La 7 -us fuscui), three Herring Gulls 
{Lams argeniaius), two Common Gulls {Lams cafins), three 
Black-headed Gulls {Lotus rtidibundus\ European, presented 
by Mr. C. Clifton ; a Common Otter {Luira ’vid^aris), European, 

, received in exchange ; a Darwin’s Pucras [J Pucrasia darwin i) 
from China, a Rose-crested Cockatoo {Cacaiua moluccensis) 
from ^Moluccas, deposited ; a Zebu {Bos indkus') horn in the 
Gardens. 


SCIENTIFIC SERIALS 

The American Naturalist has changed its form this year. In 
future it is to be published by Messrs. H. O. Houghton and Co., 
Cambridge, Mass,, under the editorship of Dr. A, S. Packard, 
juB* The amount of mafter is increased, and the articles will he 
of a more popular nature than previously. A department of 
Geography and Travel is added, and Dr. R. H. Ward, of Troy, 
N.Y., will superintend the Microscopy. There seems to be 
[ considerable difficulty in the prcduction of a science journal in 
; America, and we think that there is still room for improvement. 
The first paper inthe January number is on “Burs in the Borage 
family,” by Prof. Asa Gray, in which a new form, named Harpa- 
gonefla, is described, having been obtained by Dr. E, Palmer, 
from Guadalupe Island, off Lower California. — The Rev. S. 
Lockwood describes the habits of the ** Florida Chameleon” 
(A noils principalis). — Mr. David Scott writes on the proper 
specific name of the Song Sparrow, Melospiza fasciata (Gondin), 
not M. melodia (Wilson). — Mr. J. C. Russell shows of what 
great value the New Zealand Flax {Phormium tenax) would be 
if_ a method of cleaning it could be discovered. — Mr. J. A, Allen 
discusses the availability of certain Bartramian names in omith- 


ology, and opposing Dr. Coues’ desire to establish some of 
them. A list is given of those of Bartram’s names which Dr. 
Coues wishes to re-establish. — Prof. N. S. Shaler describes the 
first session of the Harvard Summer School of Geology. — An- 
cient ruins in S.W. Colorado are illustrated and described from 
photographs taken by Mr. W. H. Jackson, the photographer to 
Prof. Hayden’s United States Geological Survey of the Terri- 
tories, including a house, a round tower, and a square one of - 
Indian construction. — Reviews of Sach’s “Botany” (English ; 
translation) and Caton’s “Summer in Norway,” with badly- 4 
engraved drawings, are given, together with notes, &:c., which | 
conclude the number. 

Poogendorff's A 7 i 7 ialen der Physik und Chernie.^ No. il, 1875. 

— The tuning-fork has become an important instrument in phy- 
sical observations, and this number of the Annalen begins with 
a description of experiments by Dr. Etringshausen, with a stro- 
boscopic tuning-fork apparatus, in which the motion of an elec- 
tromagnetically excited fork is observed tlirough slits arranged 
in connection with another fork of nearly the same pitch placed 
near it. The following are some of his results : — Compared 
with pendulum motion, that of tuning-forks is somewhat retarded 
in the inward course, and accelerated in the outward. The 
vibration time considerably increases with increase of the time 
of closure of the circuit. The electro-magnetically excited fork 
vibrates (where the divergences are not too great) more quickly 
than if the vibrations were caused by elasticity alone. With 
equal amplitude the duration of vibrations increases slightly with 
the time the apparatus has been in action ; and it decreases with 
increasing density of the surrounding air. — Electric phenomena 
occupy a large share of attention in this number, especially 
various actions of the spark. M. Peters, extending the re- 
searches begun by M. Antolik on “gliding” electric sparks, 
describes effects obtained by letting the spark glide on smoked 
paper brought near the machine on a glass table. The trace of 
the flash showed three different parts, each about a third of the 
whole length. In tlie positive third were numerous br.anching.s 
outwards from a middle part, which consisted of a succession of 
parallel dark and bright strips (the darkest in the middle) ; the 
negative third showed no branchings, and the parallel strips 
were in reverse order ; the ??iiddle thhd was distinguished 
by a greater width- and brightness. M. Peters seeks to 
account for these phenomena. In another note he points ©ut 
some differences between spark-forms from large inductors and 
those from the Holtz machine. — A paper by MM. hlach and 
Wosyka, also suggested by AutoHk’s experiments, furnishes reason 
for thinking that the soot figures produced are due to air motions, 
and especially sound motions. — Again, M. Riess gives an account 
of the phenomenon of weak electric sparks (as he called them), 
which differ from the ordinary strong sparks in form, light, 
sound, and other properties. A mode of producing them was 
formerly described. He observes that the greaier length of 
the negative electrode has no essential connection with their pro- 
duction, and that, in regard not only to len^h, but to light and 
sound, they are independent of the composition of the circuit in 
which they occur. — Some striking new light phenomena of 
electricity are also described by M. Holtz. — In a note on the 
dielectric constants of liquids, M. Show furnishes experimental 
proof of a proposition of Helcnlioltz with regard to attraction of 
two electric masses situated in an insulating medium, and a 
valuable paper by M. Herwig treats of the magnetisability of 
cylindrical iron pipes in different directions ; he considers that in 
addition to the forces hitherto taken into account, there are 
further molecular magnetic forces which are of the greatest im- 
portance. These act within a magnetic line in the direction of 
the entire magnetisation, and in interrupted portions of a magnetic 
line in the contrary direction. — MM. Hildebrand and Norton 
endeavour to fill up some gaps in our knowledge of the pro- 
perties of metallic cerium, lanthanum, and didymium ; having 
obtained these elements by the help of the electric current, 
according to Bunsen’s method, in quantities of nearly fifty 
grammes. — A note on impact machines is contributed by M. 
Sedlaczek. 


SOCIETIES AND ACADEMIES 

London 

Geological Society, Feb. 18.— Annual General Meeting.— 
John Evans, F.R.S, president, in the chair. — The Secretary 
read the reports of the Council and of the Library and Museum 
Committee for the year 1S75. The position of the Society was 
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described as very satisfactory, although owing to various extra- 
ordinary expenses, the expenditure of the year was considerably 
in excess of its income. The Society was stated to be in a pros- 
perous state, and the increase in the number of Fellows to be 
greater than in any previous year. The report also referred to 
.the bequest by the late Sir Charles Lyell of the die of a medal 
and of the sum of 2,000/., a bronze copy of the former and the 
interest of the latter to be given annuahy or from time to time by 
the Council as a mark of honorary distinction to some person or 
persons who shall be regarded as having aided the progress of 
Geological Science. It was also announced that Dr. Bigsby, 
F.R.S., has offered to found a bronze medal to be given in alter- 
nate years as an incentive to the study of Geolog}\ The Presi- 
dent then presented the Wollaston Gold Medal to Professor 
Huxley, F.R.S. ; the balance of the proceeds of tlie Wollaston 
Donation Fund to Mr. J. Gwyn Jeffreys, for transmission to 
Professor Giuseppe Seguenza, of Messina, F.C.G.S. ; the Mur- 
chison Medal to Professor Ramsay for transmission to Mr. 
A. R. C. Selwyn, F.R.S, ; the balance of the Murchison Geo- 
logical Fund to Professor Ramsay for transmission to Mr. James 
Croll ; and the first Lyell Medal and the entire proceeds of the 
Fund to Professor Morris, F.G.S. The President then pro- 
ceeded to read his anniversary address, an abstract of which we 
give on another page. The ballot for the Council and Officers 
was taken, and the following were duly elected for the ensuing 
year : — President : Prof. P. Martin Duncan, F.R.S- Vice- 
Presidents : SirP. deM. Grey Egerton, Bart. F.R.S. ; R. A. C. 
Godwin-Austen, F.R.S. ; J. W. Hulke, F.R.S.; Prof. A. C. 
Ramsay, F.R.S. Secretaries : David Forbes, F.R.S, ; Rev. T. 
Wiltshire. Foreign Secretary : Warington W. Smyth, F.R.S. 
Treasurer : J. Gwyn Jeffreys, F.R.S. Council ; H. Bauerman ; 
Rev. T. G. Bonney ; W, Carruthers, F.R.S. ; Frederick Drew; 
Prof P. Martin Duncan, F.R.S, ; Sir P. de M. Grey Egerton, 
Bart, FR.S. ; R. Etheridge, F.R.S. : John Evans, F.R.S.; 
David Forbes, F.R.S.; R. A. C. Godwin-Austen, F.R.S.; 
Henry Hicks ; J. W. Hulke, F.R.S. ; J. Gwyn Jeffreys, F.R.S.; 
Prof T. Rupert Jones, F.R.S. ; J. W. Judd ; Prof J. Morris ; 
Prof A. C. Ramsay, F.R.S. ; Samuel Sharp, F.S.A. ; Waring- 
ton W. Smyth, F.R.S. ; Admiral T. A. B. Spratt, F.R.S. ; 
W. Whitaker; Rev. T. Wiltshire, F.L.S. ; Henry Woodward, 

r.R.s. 

Linnean Society, Feb. 17. — ^J. Gwyn Jeffreys, F.R.S., 
vice-president, in the chair. — Dr. D. D. Cunningham, Mr. W. 
C. Tuely, Mr. C. M. Wakefield, and Mr, C. F. White were 
elected Fellows of the Society. — “Additional observations on 
Ants,” by Sir John Lubbock, Bart. In thi« paper Sir John com- 
municated some fiirther experiments in continuation of those 
contained in his last memoir. As regards the cases in which 
when an ant has found a store of food, other ants make them 
way to il, he commenced by referring to some of his 
recent obseiwations. To the edge of a board communi- 
cating with the nest he fastened three parallel strips of 
paper about a foot long (G, H, and i). One of these (g) led 
to a shallow glass tray containing a number of larvse. The 
object of this was to ascertain how many ants would find the 
larvae for themselves under such circumstances, and as a matter 
of fact none did so. On the middle strip (h), near the centre, 
and at right angles with it he placed two strips of paper 2 inches 
long, one (e) leading to another shallow tray containing larvae 
(F), while the other (l) rested on the third strip of paper (i). 
He then took an ant (i^, marked her, and put her on the 

tray f. She immediately took a larva, and went away to the 
nest along the strip of paper H. Now it is obvious that by 
always causing the marked ant to cross from the strip of paper, 
H, to the laivas over a particular bridge of paper, K, and if 
whenever a stranger came, the paper bridges, K and L, were 
reversed, it would be shown whether the other ants who came 
to the larvae had had the direction and position explained to 
them. In such a case they would go right notwithstanding the 
interchange of the paper bridges ; but if they found their way by 
tracking the footsteps of the first ant, they would pass over the 
paper bridge K, and thus be led away from the larv^ to the strip 
of paper i. The result was that out of 79 strange ants which 
came up to the point at which the paper bridges diverged, 24 
went straight along the strip of paper, ii took the right bridge 
to the larvse, while 44 were misled and went over, the paper 
bridge E away from the larvse to the strip of paper i. He then 
slightly altered the arrangement, transfixing one end of the two 
paper bridges by a pin, and so faste n ing them by one end to the 
strip of paper H, the other ends free, that each of them could 


be turned either to the larvse or to an empty glass tray. When 
the marked ant came he turned one paper bridge, K, to the larv^, 
the other, l, to the empty tray ; while whenever any other ant 
came he turned the bridges, so that K led to the empty tray and 
L to the larvse. Under these circumstances, seventeen ants which 
came along the strip of paper H, without a single exception, 
went over^ the bridge K to the empty tray. He then varied 
the experiment by leaving the paper bridge K loose as at 
first; but instead of having a separate bridge L, he cut the 
strip of paper H into two pieces, h' and h". Then when 
a strange ant was coming, he rubbed his finger two or three 
times over the bridge E, so as to remove or at least confuse the 
scent. ^ As soon as the ant had passed over the first part, h', of 
the strip of paper H, and had arrived on the part h", betook up 
the piece H" and placed it where the paper bridge L had been in 
the previous experiments, /.<f. so as to connect the end of h with 
the empty glass tray. By this arrangement the bridge K was 
left in its place, and, on the other hand, there was a bridge 
which the marked ant had crossed and recrossed as often as K, 
but which led away from the larvse. Under these circumstances, 
out of forty-one ants which found their way to the end of the 
strip H, and within two inches of the larvse, fourteen only 
passed^over the bridge E to the larvse, while twenty-seven went 
over h' to the empty tray. Taking these observations altogether, 
out of 150 ante which came to the end of the strip of paper H, 
and thus within two inches of the larvse, only twenty-one took 
then the right turn and arrived at their destination. These experi- 
ments therefore certainly seem to show that when ants flock to a 
treasure of food which one of them has discovered, they either 
accompany one another or else track it out by scent. The fact, 
therefore, is by no means an evidence of any high intelligence, 
or any complex system of communication, but is merely an in- 
stance of instinct, little higher than that which is found in other 
social animals. On the other hand, that some higher power of com- 
munication does exist, seems, however, to be obvious from some 
of the facts recorded in Sir J ohn’s previous paper. In the latter part 
of his present paper the author narrated a variety of experiments 
on the senses of ants, and on their power of recognising friends. 
A lively discussion followed the reading of the paper, in which 
Messrs. Lowne, Romanes, Mivart, and McLachlan, &c., took 
part. — Dr, Cobbold gave a notice of and exhibited several speci- 
mens of the new human fluke discovered by Prof. J. F. P. 
McConnell, of Calcutta. This parasite was first described by 
Dr. McConnell in the Aug. 21, 1875. I'rof. Leuckart, 

of Leipsic, unaware that the species had been already named. 
Distoma sinmse, proposed the name D. spaiulatum for it, which 
thus sinks into a synonym. Dr. Cobbold pointed out how the 
transparency of the specimens permitted all the intemal organs 
to be well seen, and thus their structure could not readily be 
confounded with any other known species. The Entozoa found 
by Dr, Kerr, of Canton, and described by Prof. Leidy, did not 
belong to the above species, but to the great human fluke 
toma crassuni) discovered by Prof, Busk. Details of this last- 
named parasite have just been published in the Society's Journal.' 
—A paper was read by Dr. John Anderson “ On the cloacal 
bladders, and on the peritoneal canals in Chelonia.” The former 
seem first to have been described by Bojanus in Dmys europosa, 
but since have received sparse attention. Dr. Anderson has 
ascertained their presence in a number of Asiatic genera and 
species, though they do not occur in others, Testuda, Trionyx, 
&c., to wit. He suggests these organs may be related to 
the habits of life, as it appears they are confined to those" 
animals semi-terrestrial and semi-aquatic in habit, the true 
l^d and essentially water-living Chelonians being unpro- 
vided with them. Although known that some Chelonia draw 
in and eject water from the cloaca, the precise functions of the 
pouches in question have not been clearly determined.— The peri- 
toneal canals have received elucidation fron Cuvier, Is. Geoflroy, 
and Martin, but as to their relations, functions, and homology, 
Dr. Anderson^ is at variance with these savans. Basing his 
views on experimental injection and otherwise, he regards them 
as not connected with the generative functions, but rather agrees 
with Dumeril and Bibron as to their being accessory and subor- 
dinate to transpiration. He believes they have a distinct origin 
from the Mullerian ducts, and are homologous with the abdo- 
minal pore of Selachians and Ganoids. — The chairman called 
attention to a letter from the Director of the South Kensington 
Museum, in which the Committee of Council of Education desire 
the co-operation of the President and Fellows of the Linnean 
Society toward furnishing objects on loan for the forthcoming 
Exhibition of Scientific Apparatus. 
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Anthropological Institute, Feb. 22. — Mr. J. Park Harri- 
son, treasurer, in the chair — The Director, Mr. E. W. Braybrook, 
read a paper by the Rev. John Earle, M.A., on the Ethno- 
graphy of Scotland. The author alluded to the great similarity 
in the physiognomy of the Norwegians and the Scotch as 
exhibited in photographic portraits, the likeness between the two 
peoples haring also struck Dr. Beddoe. The conquest of the 
northern parts of Scotland, and especially Caithness, (Icelandic 
Kata-ness=ship promontory) is celebrated in the Sagas : and the 
author believed that the “ harry^ west *’ of the Danes along 
the eastern coast of Great Britain extended at least as far as the 
Firth of Forth. Vigfusson’s Icelandic Dictionary supplies 
materials to illustrate numerous striking features in the Scottish 
language and the Norsk, e.g. bairn, carline, eldine, ettle, fey, 
(make) ; gar, greet, (to weep) ; speer, firth, «S:c. The Danish 
and Norsk districts in Scotland are the meeting ground of the 
great and divergent branches of the Gothic family — the Teutonic 
and the Scandinavian. In the Scottish language the Norsk 
element is almost undiluted with Saxon, and we gain from it 
Ethnological evidence, which recorded history does not distinctly 
afford. An analysis of the lan^ge Mr. Earle believes would 
bring out additional proofs that it is the permanent expression of 
the overlapping of the races above allud^ to. 

Berlin 

German Chemical Society, Feb. 14.— A. W. Hofmann, 
president, in the chair- — E. Patemo and G. Briosi made prelimi- 
nary communications on hesperidine obtained from oranges ; 
1,000 oranges yield less than 150 grains of the pure substance. — 
jL. Ladenburg has found that isomeric diamines are acted upon 
by nitrous acid in very different ways. Parametatoluylendia- 
mine yields a well crystallised body C^H-Nj, amidoazotoluylene. 
— ^T. V. d. Hoff finds that succinic acid obtained in reducing 
malic acid with HI is optically inactive. — V. Wartha has dis- 
covered indigo in commercial litmus. — P. Weselsky described 
a reaction ot phloroglucine. Mixed with nitrate of toluidine and 
nitrite of potassium it yields a precipitate of the colour of 
dnnabar, — ^A. Claus has found that the body until lately 
known as crotonchloral when treated with cyanide of potassium, 
yields not only chlorocrotonic acid C3H4CICO2H, but also a 
bibasic acid C3H4 (C03H)2, and tricaxballylic CgHg (C03H)3.— 
The same chemist described combinations of sulfo-urea with 
bichloride of mercury, and with oxalic acid. — R. Hasevcleors, in 
using Deacon’s chlorine-apparatus has remarked that the amount 
of HCl decomposed, sunk within six weeks from 80 to 2 per cent. 
He found the hydrochloric acid passing through the apparatus 
to be contaminated with sulphuric acid, and believes this to be 
the reason of the deterioration of the process. Sulphuric acid, 
so he believes, is decomposed into sulphurous acid, and oxygen 
and the sulphurous acid is reoxidised by retransforming the ' 
cMorine into hydrodrioric acid : — i 

SO4H. = H^O + O -i- SO. 

SO5 + CI3 + 2H2O = SO^H^ + 2HCI. 

A support of this view is found in the fact that manufacturers 
that take great care in introducing hydrochloric free from sul- 
phuric acid, are able to use the process for a comparatively 
longer period. — M. Neneky, who by the action of formic and 
acetic adds on guanidine obtained formo-guanamiue CgNgHg, and 
aceto-guanamine C4N5H7, has also obtained two isomeric bases 
CgNgHii by the action on guanidine on butyric and isobutyric 
acids. Aceto-guanamine, by taking up one or two mole- 
cules of water under the influence of potash, respectively yields 
guanide C4N4H5O ; guanamide C4N3H5O2. By oxidation it 
yields cyanuric acid C3N3llg03. — E. Bandrowsky, treating 
guanidine with valerianic acid and caproic acid, obtained the 
corresponding guanamines, C7N5H33 and CgNgHjg. 

Paris 

Academy of Sciences, Feb. 14.— Vice-Admiral Paris in the 
chair . — The deaths of MM. Andral and Seguier were announced. 
—The following papers were read On the ethers of hydra- 
cids, by JM. Berthelot. — On the formation of amides, by M. 
Berthelot.— On hyposulphite of potash, by M. Berthelot.— 
IMemoir on the approximation of functions of very large 
numbers and on an extensive class of developments in series 
(second part), by M. Darboux. — Vibrations of a homogeneous 
solid in equilibrium of temperature, by M. Felix Lucas.— On 
the movements of the heart when it is submitted to artificial 


excitations, by M. Marey. The results obtained show that the 
heart is refractory to excitation during the greater part of its 
systolic phase. The systole produced (by excitation) is^ greater 
the longer its interval from the spontaneous systole which pre- 
cedes it. After each systole produced, there is a compensating 
repose which restores the temporarily altered rhythm of the 
heart This is important as confirming a law the author believes 
he has established, viz., that the work of the heart tends to 
remain constant. — On deviations from the laws relating to 
gases, by M. Mendeleeff. — On isomerous rosanilines, by M. 
Rosenstiehl. There are three of these, one derived from i mole- 
cule of aniline and 2 molecules of toluidine ; another, i of 
aniline and 2 of pseudo-toluidine ; the third, i of aniline, I of 
toluidine, and i of pseudo-toluidine ; the latter constitutes, for 
the most part, commercial fuchsine.— On Ae optical inactivity 
of the reducing sugar contained in commercial products, by MM. 
Aime Girard and Laborde.— On a new element in the deter- 
mination of chimi-calories, by M. Maumene.^ Very various 
liquids undergo a molecular alteration (readily revealed by 
chemical action) without their nature being changed ; the purely 
physical influence of heat gives them a sort of temper {irempe\ 
during which their chemical actions produce extraordinary 
numbers of chimi-calories. Olive oil recently heated to about 
300® behaves no longer like its former self when treated with 
hot acid, but it is not perceptibly altered in colour, odour, or 
density. — On a new acid pre-existing in the fresh milk of mares, 
by M. Duval. It appears to be distinct from hippuric acid, and the 
author proposes to call it equinic acid. — On the aptitude of oysters 
for reproduction from the first year, by M. Gerbe. Observation 
shows this to be a fact Among these precocious mothers there 
are some whose shell, in transverse diameter, measures hardly 
25 mm. Hence the prosperity of the reproducing portion of a 
natural oyster bed, does not depend only on the presence of large 
oysters. The quantity of eggs, indeed, is generally in propor- 
tion to the size of the oyster. Many oysters, especially the young, 
propagate twice in the season, under favourable conditions. The 
laying of eggs occurs at long intervals, possibly corresponding to 
lunar phases. — Reply to a note of M. Arm. Gautier, relative to 
the of carbonic acid in the coagulation of blood, by MM. 
Mathieu and Urbain. — Description of the diplometer, by M. 
Landolf. This is an instrument for measuring the diameter of 
an object at a distance and independently of its movements. — On 
the origin and mode of generation of atmospheric whirlwinds, 
and on the unity of direction of their gyratory motion, by M. 
CoustA The whole mechanism of whirling movements in the 
atmosphere depends on two causes, gravity and heat ; the weight 
of the air drives vertically from below upwards the less dense 
water-vapour which the heat has produced j and further, the 
weight of the air causes this gas to be precipitated (in horizontal, 
or at least hiclined directions into the vacmuii which the vapour 
tends to leave behind it in rising. 
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CAROLINE HERSCHEL 

Meynoir a?id Co 7 'respo 7 tdence of Carolhie HerscheL By 
Mrs. John HerscheL (London : John Murray, 1876.) 

A stronomy may justly claim to be one of the 
most comprehensive branches of human know- 
ledge, not merely from the immeasurable extent of the 
region which it undertakes to investigate, but from its 
embracing in a common boundary, and directing towards a 
common end, mental processes and lines of study vvhich 
otherwise would have found but little ground for con- 
vergence and combination. It is, perhaps, not generally 
understood how varied are the courses, or how distinct the 
attainments, of those who are comprehended under the 
general title of ^^astronomers,” or how strong, more 
especially, is the demarcation between the pursuit of 
theory and the practice of observation. Very different 
lare the requirements of Greenwich and Parsonstown. 
The collection of facts, and the investigation of the laws 
which are gathered from those facts, are entirely distinct 
processes, and though the qualifications demanded sepa- 
rately for each have occasionally been found in combina- 
tion, yet more frequently they have existed in individuals 
who have had little in common besides the general end 
of their pursuit. Laplace or Clairaut would have exhibited 
but little aptitude for wielding the instruments of Slough, 
and many an eye that has rested with the liveliest interest 
on the magnificence of the lunar scenery, or the mysterious 
glories of those regions where the great Creator has 
sowed with stars the heaven thick as a field,” would 
pore in vain on a page of intricate analytical formulae, or 
perhaps turn from it with a feeling of positive dislike and 
annoyance. 

At the head of the observing class in his own day 
everyone will recognise the name of William HerscheL 
He did not, indeed, stand as prominently alone as was 
formerly supposed in the adopted country which was so 
justly proud of him, for he had left: a worthy rival in his 
.native land, where Schrdter, armed at first with his 
opponent’s instruments, and afterwards with those of 
Schrader of Kiel, was doing most earnest and faithful 
work in his own way. On the moon, indeed, and on 
Venus and some of the planetoids, Schroter not only held 
his own, but gained an advantage which has been more 
fully appreciated as years have passed away. But in the 
starry heavens, where Schroter was inefficient, Herschel 
was supreme ; and in his hands sidereal and nebular 
astronomy started out at once into a prominence which 
it has since fully maintained. Before his time some forty 
double stars had been casually noticed ; his catalogues 
comprised about 700 ; and the host of nebulae grew in 
far higher proportion, from 103 in Messier’s list, to 2,500, 
a great part of them most delicate and difficult objects. 
Nor was our own system without its corresponding 
enlargement, in a new and important planet at an unsus- 
pected distance, with a train of most minute attendants, 
to say nothing of two additional satellites of Saturn ; nor 
had the solar phenomena ever been so fully investigated 
or so clearly described. No wonder that the records of 
VoL. XIII.— No. 332 


English science should adorn the name of Herschel with 
a pre-eminent glory — 

** Gloria sideribus quam couvenit esse cossvam, 

Et tantum ccelo commoriente mori.’' 

But other talents, and those of a high order, were com- 
bined in the case of this illustrious man. Inheriting a 
family gift, he had been originally a musician of con- 
siderable eminence — not only the organist of a fashion- 
able chapel in Bath, and sometimes giving thirty-five and 
thirty-eight lessons per week to lady-pupils, but rising 
above the ordinary level as a writer of good music. It 
is matter of great regret that much of his composition 
has been irrecoverably lost : but a portion seems to be 
still existing, and we earnestly hope may yet appear in a 
public form. It was, however, of more importance to one 
of the very first astronomers that he should also be one 
of the very first opticians of the age, and in Sir W. 
Herschel this was fully carried out. In him a consum- 
mate knowledge of practical optics aided the keen vision 
of the observer. Others had indeed attained great and 
perhaps equal perfection in the manufacture of reflecting 
telescopes. Those of the celebrated Short, though on the 
inferior Gregorian construction, were remarkable' for their 
distinctness ; nor had he shrunk from 12-incb apertures, 
or nominal powers, even in this case, of 100 per inch, 
though it may be feared that actual measurement would 
have considerably reduced their value. And as regards 
mere size, the French optician Noel, after many attempts, 
succeeded, in 1772, with a mirror of 3 feet, which, mounted 
as a Cassegrain, bore a power of 528, though with what 
distinctness does not appear, nor where the remains of 
this Colossus may be now. But the multitude of specula 
that Herschel had wrought — more than 400 of 7, 10, aiid 
20-feet focus — before he succeeded to his satisfaction, and 
the wholly unprecedented effort that placed the 40-foot 
telescope at his command, merely constituted him the 
chief optician of his day ; to this was added the special 
talent of acute and most persevering observation, which 
he possessed in very full development, and employed to 
the utmost, even to a very advanced age, and with a 
result exceeding all anticipation. 

Any one, however, who has some practical acquaint- 
ance with the labour of observation with the larger class 
of telescopes, will readily perceive that such researches, 
especially when combined with such heavy and con- 
tinuous optical work, could never have been accomplished 
alone. This must be eminently the case when far- 
stretching tracts of sky have to be explored for unknown 
objects ; the distinct and equally important tasks of 
observing and recording are so incompatible as to be 
beyond the grasp of the most accomplished astronomer. 
Assistance must be had, and that no ordinary kind of 
assistance, but such as may really answer to its name — 
carelessness, or tardiness, or awkwardness being fatal in 
such a case to the idea of effectual aid. That Sir W. 
Herschel found in his sister Caroline such an assistant as 
materially contributed to his o.wn success has long been 
familiarly known ; but it has not been so generally under- 
stood how able was her co-operation, how laborious her 
night- watchings, how persevering her attention, how 
utterly unselfish in its absorbing and generous attach- 
ment her devotion to her brother’s pursuits. It was to 
bring into due nbtice so uncommon a character, which 

u 
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from its very constitution ever shunned the exposure of pub- 
licity, that the book now lying before us has been written, 
"We will not predict for this memoir a brilliant but ephe- 
meral popularity ; it may be thought deficient in attrac- 
tiveness by general and unscientific readers ; and perhaps 
a very jiatural partiality may have led to the introduction 
of a good deal of unimportant and rather heavy detail ; 
but it is a book full of interest for those on whose account 
we may suppose it to have been especially written ; whose 
scientific tastes and leanings, particularly if connected 
with astronomical or optical pursuits, will awaken in them 
a ready sympathy with the difficulties, the labours, and 
the triumphs of those with whose domestic habits and 
inner life they are thus brought into familiar contact, 
and for the first time ; for, as the authoress remarks, no 
good biography of Sir W. Herschel exists — a reproach, 
surely, to our astronomical literature. 

As to the interest excited by the portrait of her own 
very remarkable and original character, exhibited in her 
own correspondence ; how the talent, hidden during a 
neglected and almost menial youth — for she speaks of 
having tasted the drudgery of the scullery — was developed 
and cultivated by the brother who fully appreciated her | 
abilities ; how her unwearied industry and diligence could I 
only be surpassed, if they were surpassed, by his own ; 
how she gladly did his behests as a public singer ,• bow 
they were for many years inseparable companions ; how 
she attended upon him during the tedious polishing of 
his mirrors, often feeding him bit by bit when he was 
unable to leave off for meals, in one such instance for 
sixteen consecutive hours ; how she prepared his astro- 
nomical work, watched with him through nights when the 
ink was frozen by her side, and calculated for him in days 
when others would have sought repose or amusement ; 
as to all these evidences of talent and skill and patience, 
dedicated simply and humbly, and with the most com- 
plete disregard of health and even of personal safety, and 
utter abnegation of every selfish thought and feeling, to 
her dear brothers service, we would refer our readers to 
the book itself. In the portraiture of a very uncommon 
character they will assuredly not be disappointed. 

But it contains also much interesting detail as to that 
brothers life, and draws a picture of his proceedings in 
many respects unlike what we, for our own part, had been 
used to suppose. Very little, we find, did he enjoy of 
that “ retired leisure ” which such a man should have had 
at command. His privacy is exhibited as mercilessly 
interrupted by the'natural, but inconsiderate, curiosity of 
visitors. The munificence of his royal patron was inter- 
fered with very imjustifiably by “ shabby, mean-spirited 
advisers.” The labour and anxiety connected with the 
4-foot mirrors, on which at one time no less than twenty- 
four men in two relays were kept polishing day and night, 
while he personally superintended the whole, and never 
allowed himself to sit down to table, told seriously on his 
health, and once caused his life to be for some time de- 
spaired of; and speaking of his latter days his sister 
remarks, '‘we have all had the grief to see how every 
nerve of the dear man had been unstrung by over-exertion ; 
and that a farther attempt at leaving the work complete 
became impossible.” Much of explanatory and connect- 
ing material would be required for such a memoir as is 
due to William Herschel ; but what is here given is espe- 


cially characteristic and valuable. We are led, while on 
the subject, to introduce a few anecdotes long ago 
communicated to us by one who in youth knew Sir 
William well, and which, we believe, are comparatively 
unknown. His regular after-dinner toast, according 
to the custom of those days, was “ Success to astronomy.” 
There was a vein of humour in his disposition, as 
is frequently seen combined with eminent talent ; 
and on one occasion he sent his young companion 
upstairs to his wife’s room to look at an extraordinary 
star, on which a telescope, which was called hers, was 
pointed. He did so, and found it was the figure of a star, 
fastened to, or represented in, the wall of Windsor Castle. 
When he had discovered the planet formerly called by 
his name, Sir Joseph Banks and other Fellows of the 
Royal Society attempted, to no purpose, to catch a sight 
of it. Finding this to be the case, he had a portable tube 
constructed of silk, packed it up with his mirrors, travelled 
to London, appointed a meeting with the doubters on the 
roof of Somerset House, and there exhibited to them 
the object which they had sought in vain ; on which Sir J 
Joseph took off his hat and made him a bow, an example ( 
which was followed by the rest of the company. It is j 
greatly to be regretted that the biography of his illustrious?, 
parent was never taken in hand by one so especially 
qualified to fulfil the task as his equally gifted and equally 
celebrated son, some of whose beautiful letters, addressed i 
to his aunt after her return to Hanover, form a great 
attraction in the volume of her Memoirs.^ But we yet j 
hope that the task may be accomplished, and that his 
most valuable papers, now stowed away, as it were, in the , 
“ Philosophical Transactions,” may be published in a I 
collected and more accessible form ; and thus a monu- j 
ment raised to his well-earned fame, more permanent, at 
least as far as optics are concerned, than the works of his.' 
hands. For these, unfortunately, were of a perishaby 
nature, owing to the defective character of the material, 
which alone he could make subservient to his purpose, j 
No specimen of the alloy of tin and copper employed] 
can be expected to remain untarnished for any con-^ 
siderable time ; and the restoration of its brilliancy j 
can only be attained by the destruction of its original 
figure : if rendered by extraordinary skill as perfect as j 
before, it will still not be the unaltered result of the great! 
master’s hand. We do not know whether a singld 
mirror of HerschePs may now be remaining untarnishedi 
and untouched : an especially sad fate, we are reluctant to 
add, has befallen the much-valued 6-inch mirror which 
Caroline Herschel used so frequently, and bequeathed 
to the Royal Astronomical Society as an especially safe 
depositary for so precious a relic. Tarnished by a singu- 
lar accident while in the temporary care of other parties, 
it was, we understand, attempted to be repolished without 
the Society’s knowledge ; but so unskilfully was this done^ 
that it has not only lost its original figure, but now pos- 
sesses none of any value at all ; the very tube had to be 
patched to accommodate the lengthened focus ; and the 
donor would hardly recognise her favourite instrument 
again. 

One cannot but regret that such wonderful skill and 

I There is a sin^Iar error in one of tliese letters (p. 288) describing the 
re-discoverj'- of Enceladus, where has been printed for heiow. At 

p_. 317 the word tubes^ which has been introduced as a correction or explana-^ 
tion in one of Miss Herschel's letters, is a, mistake. 
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labour should have been expended upon a material so 
little capable of doing it justice, when the employment of 
silvered glass would have given entire permanency to the 
beautiful curves which Herschel knew how to bestow. 
But that invention was reserved for F oucault at a later 
day. Had Sir W. Herschel known of it, the 4-foot mirror 
would not only have been of far easier workmanship, but 
would still be ready for a comparison of its merits, as to 
which there has been much discussion, with the produc- 
tions of modern days. This, however, is rather matter 
of curiosity than of real use. It is no detraction from 
HerscheFs well-deserved reputation to suppose that the 
four MS. volumes which he left behind, containing all the 
details of his experiments and processes, would be found 
to add little to the knowledge now possessed by our most 
successful reflector makers. As to metal-working, diffi- 
culties equal, and greater, have been encountered and 
vanquished by Lassell and the Earl of Rosse : as to 
silvered glass, Steinheil indeed has abandoned the under- 
taking, and of the quality of the great French reflectors 
we know little on this side of the Channel ; but the near 
approach to perfection in the hands of English artificers, 
and especially of With (who, we are glad to hear, is con- 
templating an increase in his apertures), leaves no room 
for regret on that score. Never, probably, were reflecting 
telescopes more faultless than now; never could they 
challenge so fearlessly a comparison with the great achro- 
matics of the day. May astronomers be found who 
shall be capable of working them to their fullest 
capacity and for their noblest end. But whatever 
_ future advances may be in store for us, whether in the 
optician^s or the observer’s hands, nothing in either re- 
spect will ever detract from the honour of Sir William 
Herschel, or of her whose memoirs we have now been perus- 
ing with so much interest. Her brother’s place indeed 
might more easily be supplied ; one equal to herself, as 
the most efficient, unwearied, self-denying, devoted of 
assistants we can scarcely expect to see again. 

T. W. Webb 

j 

MORESBY'S ^^NEW GUINEA AND POLY- 
NESIA ” 

Discoveries and Su?'veys in New Guinea and the D^Enire- 
casfeaux- Islands. A Cruise in Pol>nesia and Visits to 
the Pearl- shelling Stations in Torres Straits by H.M.S. 
Basilisk. By Capt, John Moresby, R.N. With Maps 
and Illustrations. (London : John Murray, 1876.) 

N ew Guinea has been much before the public re- 
cently. As our readers know it has been the field 
of a number of small exploring expeditions, the somewhat 
fragmentary results of which have only served to whet 
our appetite for more information. Most of these expe- 
ditions, under such men as Meyer, Beccari, D’Albertis, 
and Miklucho Maclay, have been occupied with the 
western part of the island, our knowledge of the eastern 
and larger half having been practically almost a blank. 
Capt. Lawson’s wonderful work (Nature, vol. xii. p. 83) 
with its abundance of astounding statements can scarcely 
be regarded as a contribution to our knowledge of the 
island, though it has made us still more anxious to know 
the truth about a land which, even in the present ad- 
vanced state of geographical knowledge, seems to have 


unknown wonders to reveal Quite recently we heard of 
the discovery of a large river debouching on the south 
coast, and of a gigantic bird, and the signs of an equally 
gigantic quadruped having been seen. Only last week 
we were able to give some news of the indefatigable 
D’Albertis. Then the Australian colonists are casting 
longing eyes on the fertile island, and a proposed colonis- 
ing expedition recently made a considerable stir in this 
country. All these circumstances have made us anxious 
to obtain trustworthy information concerning a country 
of three times the area of England, Wales, and Scotland 
combined. 

Capt. Moresby’s work is one of the most important 
contributions which have been made to our knowledge of 
the geography of New Guinea. It records in a simple 
and direct manner the results of four years of tho- 
roughly painstaking and carefiil work, and, as far as it 
goes, may be relied on as perfectly trustworthy and 
accurate. Capt. Moresby does not pretend to give any 
information as to the natural history of the islands 
visited, his attention having been directed to their geo- 
graphical and physical features, their industrial products, 
and the characteristics of the natives. On all these 
points valuable and substantial information will be found 
in the extremely interesting work before us. The time 
during which the Basilisk was at work in Polynesia 
and New Guinea was between the beginning of iSyr 
and the end of 1874. 

The part of New Guinea to which Capt. Moresby mainly 
devoted his attention was the coast of that south-eastern 
projection, about most of which absolutely nothing certain 
was known, and the islands lying off it. Commencing at 
the bay shut in by Yule Island, some careful survey work 
was done, and two considerable rivers explored as far as 
obstructions would permit. From this point south-east- 
ward the coast was diligently examined, and its main 
features will be found plotted in the map which accom- 
panies the volume. The greater part of the length of the 
coast is fringed with reefs, which are the great obstruction 
to navigation in that part of the world. At several points 
along the coast more minute explorations were made of 
various inlets, and one or two other rivers were opened 
out leading into the interior. Coming to the south-east 
coast, Capt. Moresby definitely solved the problem as to 
its shape. The island ends in a wide fork, from which the 
north coast sweeps in a series of magnificent bays in a 
north-west direction, the outline of which, to a distance 
of between three and four hundred miles, Capt. Moresby 
has had the honour of laying down for the first time. 
Around the south-east termination of the island are clus- 
tered hundreds of beautiful islands ranging in size from a 
tiny speck up to the three considerable islands which are 
named after D’Entrecasteaux, and which until Capt. 
Moresby’s visit were vaguely and inaccurately located ; 
indeed it was not certainly known that they were islands 
at all. The south-eastern prong of the terminating fork 
is continued in three islands — Hay ter, Basilisk, and 
Moresby — and all the islands of any size seem to support 
a large population of tractable and intelligent savages. 
While part of the south coast surveyed by the Basilisk is 
covered with unhealthy mangrove swamp, a large portion 
of it is a healthy and beautiful coral beach backed by 
tree-covered bills. Towards the south-east the coast gets 
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mountainous, a range of mountains running north-west 
through the centre of the island^ having its culmination 
in Mt. Owen Stanley, 13,205 feet. The three islands 
mentioned above, as also the D’Entrecasteaux Islands, 
contain mountains of considerable altitude, and along a 
great portion of the north coast densely wooded moun- 
tains come right down to the coast. The north coast is 
marked by an almost entire absence of the reefs which 
are so characteristic of the south coast. Some minute 
survey work was done among the islands in the south- 
east, with the result that a passage has been found which 
will shorten most materially the voyage from Australia 
to China. Another important service done by Capt. 
Moresby to navigation was the accurate survey of the 
channel in Torres Siraits. 

Captain Moresby landed on many points of the coast 
surveyed as well as on the islands, and invariably he and 
his officers and men became the best of friends with the 
natives. Captain ^Moresby s skill in managing savages 
cannot be surpassed. By tact and patience he in almost 
every instance managed to obtain a cordial welcome from 
the natives not only of New Guinea, but of the many 
islands which he visited to the east of Australia. Not in 
a single instance was it found necessary to take life, and 
we would recommend all who have to deal .with uncivi- 
lised people to study Capt. Moresby’s tactics. The natives 
of the part of New Guinea visited Capt. Moresby speaks 
of as belonging to the Malay type, lighter coloured than 
the Papuans, and with the characteristic and elaborately 
done-up long frizzled hair. They are probably a modifi- 
caiion of the genuine Papuan, possibly in the direction of 
the !Malay tj^e, though more probably the modification 
may be the result of circumstances or of mixture with or 
gradation into a more distinctly Polynesian type. They 
are well-made, gentle in demeanour, and stand compara- 
tively high in the scale of uncivilised men, both in intel- 
ligence and in art. They are evidently comfortable and 
happy, living in good houses built on piles, and having 
abundance at hand to supply all their wants. Many 
of them seemed not to possess the bow — the spear, 
club, and hatchet being the chief weapons on the south 
coast The officers and crew of the Basz/IsJ^ brought 
away quite a shipload of weapons, utensils, and orna- 
ments, some of them of really exquisite workmanship. 
The use of the metals is quite unknown among most of 
the people visited, v\ho in many cases turned up their 
noses at the hoop-iron with which the ship was so abun- 
dantly supplied, and who with difficulty could be made to 
see the superiority of the iron hatchet Capt Moresby 
gives many valuable notes on these interesting people, 
which we commend to the notice of ethnologists. 
One very curious custom is referred to in the south- 
east, which, when first seen, roused the indignation of 
those on board the Basilisk^ 'Out which Capt Moresby 
wisely tolerated. A native, followed by a number of 
others, rushed on board bearing a dog, which, before 
anyone could interfere, he caught by the legs and 
dashed out its brains on the deck. This was horribly 
shocking, but Capt. Moresby rightly surmised that it 
was meant as a piedge of friendship. Indeed, the poor 
natives were evidently utterly bewildered when the officer 
on duty bundled them out of the ship and threw the poor 
dog’s body after them, and it was only on Capt. Moresby’s 


going on shore and professing friendship that they were 
quieted. Another method of friendly salutation is to 
squeeze the nose and the navel simultaneously with the 
fore-finger and thumb of each hand ; the natives were 
quite ecstatic when Capt. Moresby and his men, with ex- 
cellent tact, returned the grotesque salutation. This plea- 
sant people extend all along the south and north coast 
visited, tthe black Papuans differing in many respects 
from the former, and seemingly quite untractable, not 
having been met with till about 148° E, on the north 
coast. Though Capt. Moresby does not profess to be 
either botanist or zoologist, and unfortunately none of his 
staff seem to have had the necessary qualifications, still 
naturalists will be able to glean some information from 
his notes as to the nature of the flora and fauna to be 
met with on the coast. We have referred to the signs 
which a recent expedition, saw of some large quad- 
ruped living on the island ; similar traces were found 
by the Basilisk expedition near the head of Colling- 
wood Bay, the second large bay from the south-east, 
on the noith coast of New Guinea. ‘\Here Lieut. Smith 
observed the droppings of some large grass-eating animal 
in a spot where the bushes had been heavily trampled and 
broken. Our opinion was decided that a rhinoceros had 
haunted there; and we were much surprised, as the 
animal has never been believed to exist in New Guinea.” 
This and other secrets of this interesting island cannot 
surely now remain long unrevealed. 

We have referred at length to Capt. Moresby’s account 
of his work in New Guinea, but the first half of the book 
contains a most interesting account of a cruise among 
the islands to the east and north-east of Australia, up- 
wards of fifty of which were in this way visited. Almost 
everywhere was the Basilisk welcomed, and Capt. Moresby 
made excellent use of his opportunities in noticing the 
characteristics of the islands and the people, and in im- 
pressing upon the latter the desire of England to befriend 
them. In several places sad results were seen, and 
harrowing stories told of the visits of the Polynesian 
kidnappers, whose inhuman traffic Capt. Moresby set 
himself to put down. It seems doubtful whether some of 
the islands called at by the Basilisk have been visited 
by white men before. The natives were mostly fine- 
looking people, evidently allied to the gentle inhabitants 
of Southern New Guinea. On many of the islands white' 
traders and missionaries are settled, in others the natives 
are still in their pristine and contented state. We assure 
both the physical geographer and the ethnologist that in 
this part of Capt. Moresby’s work, they will find a very 
great deal to interest them. 

The work altogether must be regarded as one of the 
most valuable recent contributions to geography. Capt. 
Moresby possesses many of the qualifications which 
go to make an explorer of the first rank, and he 
has the gift of telling his story in clear simple 
language, indulging in no theories, and filling every 
page with valuable information. In an Appendix he 
draws attention to the suitability of New Guinea for 
colonisation, and urges upon the imperial government, 
we think with justice, the annexation of it and all the 
neighbouring islands to the south and south-east. While 
portions of the island are evidently unsuitable for habita- 
tion by white men, a very large proportion of the country 
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would be found perfectly salubrious and productive in 
the highest degree. We cannot see the force of some 
of the arguments with which Capt. Moresby supports 
his plea for annexation. His strong attachment to 
the natives and his desire for their welfare we think 
mislead him as to how this is to be accomplished. If 
New Guinea is to be colonised by white men, all previous 
experience teaches us that the natives will inevitably suffer, 
will be demoralised, and ultimately extinguished. It is 
inexpressibly sad to think of such a fate overtaking these 
gentle and altogether superior natives of New Guinea ; 
but how can it be helped, unless it is resolved to put a 
stop to the increase in the white portion of the world’s 
population. We commend the Appendix to the notice of 
all interested in Australia, which already is beginning to 
feel itself overcrowded, and must sooner or later over- 
flow, for, as is well known, the interior is a blank. 
If this country does not speedily annex New Guinea, 
some other country, with possibly less regard for the 
interests of the natives, certainly will. We hope at least 
that Capt. Moresby's work will be the means of giving a 
new stimulus to the exploration of this abundantly in- 
teresting island. Why don’t the governments of the 
various Australian colonies combine to organise an expe- 
dition for its thorough exploration, with the countenance 
and assistance of the imperial government ? With a man 
like Capt. Moresby at the head of such an expedition, 
how much might be accomplished. 


OUR BOOK SHELF 

Sketches of British Insects. A Handbook for Beginnc 7 ‘s 
hi the Study of Entomology. By the Rev, W. Houghton, 
M.A., F.L.S. (London : Groombridge and Sons, 

1875-) 

This is an attractive little volume, suitable for a child’s 
prize ; it contains much useful and carefully selected in- 
formation, accompanied by some excellent woodcuts, and 
six gorgeously coloured plates.^ Although not wholly free 
from errors, most of them are happily confined to the 
chapter on Lepidoptera, It may not be amiss to point 
them out, as they are likely to mislead, and should be 
corrected in a subsequent edition. 

It is doubtful whether the general reader will compre- 
■ hend the author’s statement that “ there are no herma- 
phrodites in the class” of insects ; the frequent occurrence 
of gynandromorphous specimens in collections being a 
seeming contradiction to this assertion. 

The description of the oviposition of Chrysopa (pp. 62, 
63) is not accurate. The insect, touching the surface of 
the plant-stem with her abdomen, draws out a thread of 
viscous matter, and by not at once excluding the egg 
attached thereto, gives it time to harden ; it is only by not 
removing her body, or depositing the egg too soon, that 
the upright hair-like thread is produced. 

In the chapter on Lepidoptera a number of statements 
are made, which (however seemingly true to the mere tyro 
in entomology) are perfectly erroneous : thus it is not true 
that butterflies ever have less than six legs, although the 
first pair are, in some families, aborted ; butterflies cannot 
be separated from moths by any distinctions but those 
which serve to divide their families j for a butterfly has not 
always a pair of club-shaped antennse, the antennse of some 

I The plates are rather sticky, and consequently the tissue-paper occa- 
sionally adheres to them ; this is, however, a matter for congratulation, as it 
subdues the excess of colour. 


moths are distinctly clubbed. Although most butterflies 
carry the wings upright when in repose, the Ageroiiice^ 
many of the Erycinidee and Hesperhdee settle with the 
wings flat and extended ; some of the Geometrzdous moths 
on the other hand close them in an upright position over 
the back. The Vanesscs among the butterflies frequently 
fly by night, and are sometimes taken at sugar ; ^ whilst 
the Castmidee^ Agajdstida^ Zygeenidee^ ^geriidee^ many 
SpJiingidce and Lithosiidez^ some Bombycidee and Noc- 
tuidcE., the Uz'aniidcE^ some Geojnetrina^ Pyralidina, Tor- 
tricina^ and Tineina all fly by day. 

The termination ince should be used for sub-families ; 
therefore it is incorrect to say that the family Papilio- 
nidcB consists of two sub-families, the Papilionidce and 
the PieridccI 

The tails of the Theclhice are not a sufficient dis- 
tinguishing character, since these appendages occur also 
in the British L. bcsticiis and its allies. 

The Camber well-beauty has, of late years, been seen 
on the wing by most entomologists, and the manner in 
which the squeaking of Acherontia atropos is produced 
has been fully described in a previous volume of Nature. 
The wings of the female Vapourer-moth, although very 
minute, arc clearly distinguishable ; this insect therefore 
cannot be said to be entirely destitute of wings.” 

The female stag-beetle bites somewhat sharply, but the 
male has comparatively little power ; it is frequently 
taken to school by mischievous boys to alarm their 
fellows, but we never knew of a case in wdrich it caused 
actual pain. 

The Year Book of Facts in ^Science and the Arts for 1875. 

Edited by C. W. Vincent. (London : Ward, Lock, and 

Tyler, 1876.) 

The present volume is a decided improvement on its 
predecessor, though it is yet far from being what we hope 
to see erelong— an annual record of science similar to the 
excellent American publication edited with so much ability 
by Mr. Baird, We are glad to observe that this year Mr. 
Vincent has embraced a wider range in his excerpts, 
though the newspaper reports of the papers read at the 
last British Association meeting seem to have been a little 
too heavily laid under contribution. But then one must 
remember what a godsend such reports must be to the 
editor of scientific scraps : two copies of each paper, a 
pair of scissors, and a gum-bottle, and the thing is done. 
It would, however, be an injustice to Mr. Vincent to leave 
our readers under the impression that this book is care- 
lessly edited. Extracts from our own columns, the Philo- 
sophical Magamne^ the Comptes Rendus, the Chemical 
News^ the Academy^ and other journals are largely made, 
and on the whole a wise discrimination and some care 
have been shown in the selection andjarrangement of these 
scientific jottings. There are, at the same time, some 
striking omissions which ought hardly to have been passed 
over. No reference is made.to Mr. Crookes’s Radiometer 
and his experiments thereon, beyond a brief report of a 
discussion on the subject at the British Association. 
Nor is there any notice of the new system of quadruplex 
telegraphy, designed by Mr. Winter, nor of the largely 
increasing use of duplex telegraphy, owing to the valuable 
modification of that discovery — which really made the 
system a practical one — devised and carried out some 
time ago by Mr. W. H. Preece. We commend the editor 
to the columns of the Telegraphic Journal for informa- 
tion on these points. There are also other omissions of 
recent experimental researches, but as we have already 
said, this volume is not without its merits, and doubtless 
many will he glad to make use of the quantity of broken- 
up information it conveniently conveys. We presume 
Prof. Osborne, on p. 72, means Prof Osbome-Reynolds. 

^ I have also takc5L at light. 
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LETTERS TO THE EDITOR 

\The Editor does not hold hiniself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ 
or to correspond with the writers of^ rejected manmcripts. 
No notice is taken of anonymous communications^^ 

Professor von Siebold and the Freshwater Fishes of 
England 

The object of the present letter is to appeal to naturalists 
throughout the British islands to assist "Prof, von Siebold — the 
eminent zoologist of Munich — ^in his studies of the freshwater 
fishes of Europe. Prof. Siebold is preparing a new edition of 
his well-known work on that subject, and is exceedingly anxious 
to obtain specimens of some of our British freshwater fishes to 
compare with the specimens which he has collected from all parts 
of Europe, In spite of various attempts, he has, I am very sorry 
to have to say, faded to obtain specimens from English naturalists. 
I am sure that this can be only owing to the fact that he has not 
been able to make his wants known directly to those who could 
help him. I have not myself been able to do much in supplying 
the specimens of which he forwarded to me a list, but from the 
Thames at Oxford have sent him Dace, Bleak, Pope, Miller’s 
Thumb, and Sticklebacks. The list to which I refer included 
the Graining and the Azurine fishes which have been obtained 
in or near iSiowsIey Park ; and I have received a kind assurance 
from Lord Derby that efforts shall be made to procure speci- 
mens for Prof. Siebold. Specimens of these and of the Powan, 
the Pollan, the Gwyniad, and the Vendayce, are the chief de- 
siderata which I am anxious to obtain for Prof. Siebold j his list 
also includes the Sharp-nosed and the Broad-nosed Eel. 

If any naturalist who possesses specimens of these fish which 
he can spare for the purposes of scientific investigation, or who 
can by reason of loc^ opportunity obtain such specimens, will 
forward them to me at University College, London, preserved 
in spirit, I will transmit them to Prof. Siebold, taking care that 
heshaE know to whom he is indebted in each case. 

A more difficult task, I am afraid, is that of procuring speci- 
mens of the Brine Shrimp, Arteniia salina. Prof. Siebold has 
made an extensive study of specimens of Artemia and allied 
Branchiopoda from various European localities, and is anxious 
to compare English specimens with those • from other localities. 
He wishes especially to obtain “gatherings” of these Crustacea 
in order to determine the absence, presence, and relative abun- 
dance of the male sex in different localities. Specimens from 
Ljmington or from Guernsey would be very welcome. 

I hope that through the columns of Natuiie I may succeed 
in reaching those naturalists who, I am sure, are not few in 
number, who will be willing to contribute material for the valu- 
able researches which Prof. Siebold has so long been carrying 
on. E. Ray Lankester 

Mardi 5 


Seasonal Flower Distribution and the Radiometer 
Vagaries 

Although apparently so dissimilar, there is an intimate con- 
nection between the seasonal order of colour in flowers and the 
seeming erratic behaviour of certain radiometers. 

Whatever be the cause of the mechanical action of light which 
is now exciting so much attention, the kind of light remaining the 
same, the experiments show that different surfaces produce dis- 
similar effects, the results with pith discs applying to pith only 
and being different from those obtained with mica, which strictly 
apply to mica alone. This is due in all probability to the differ* 
ence in inter-molecular conditions presented by the two sub- 
stances. When these conditions are thoroughly understood and 
a proper margin allowed for experimental errors, the observations 
wliich seem now at variance will most likely be reconciled. To 
acquire the needed knowledge, it is my humble opinion that 
some modification of the present method will be required, 
because many of the comparative experiments which have been 
tried hitherto in the domam of radiant light and heat are open 
to the objection that heterogeneous bodies having been dealt 
with, a difference of chemical constitution has been introduced 
for which no allowance could be made. To obviate this in the 
present instance, and ascertain the result of such differences, 
would it not be well to employ the following typical mode of 
procedure : — 

In preparing the radiometer, let the discs be dipped into melted 


sulphur, or other convenient colour-changing body, and the com- 
pleted apparatus inclosed in a jacket for the convenience of raising 
the temperature. A series of observations made at the normal tem - 
perature, when compared with a like series made at a high tem- 
perature, would doubtless reveal many interesting facts. There 
are many difficulties in the way which would take much experi- 
ment to overcome. 

Now turn we to the flowers. The former question seems to 
depend probably upon the reflection of light, and the latter on 
absorption, the one being complementary to the other, I would 
here call the attention of your readers to the behaviour of inor- 
ganic coloured bodies when heated and to the laws of colour- 
change e:iven in Nature (voL xiii. p. 29S). Tnere is here such 
an identity of relations as nearly to preclude the possibility of 
its being a mere coincidence. I shall speak more particularly 
of this in another note in a few days. 

In reply to Mr. Rogers’ query (p. 326), it may be remarked 
that absorbed seems to be the active agent in vital work, e.g.^ 
it is the light absorbed by the retina which, as motion of some 
kind, is transmitted along the optic nerve. This being the case, 
it would seem highly probable that to exclude from a flower 
such light as it reflects would not affect it at all, altho ogh of 
course the only sure answer to such a query is experiment. 

Feb. 28 Wm. Ackroyd 


D*line Spectra 

With reference to Prof. Stokes’s courteous but rather theo- 
retical explanation in Nature, vol. xii. page 247 (which I 
have been prevented from acknowledging before), I would ask 
him or yourself for a practical explanation of the following simple 
experiment *, — 

1. If platinum wire be reddened from a constant source of 
heat, as that applied to it by means of a blowpipe and a candle, 
we find the D-line spectra indefinitely produced until incan- 
descence takes place by additional heat, or, in other words, that 
their permanency is in direct proportion to the hulk of the wire 
used, and in inverse proportion to the amount of heat applied. 
We can therefore, by using a thick platinum wire and tie ordi- 
nary flame of a blowpipe, produce D-line spectra as long as we 
like, or as long as the fuel lasts. 

2. Now if this D-line producing flame be due to sodium, its 
action for a long period upon a reagent so sensitive to sodium as 
is Boric Acid, ought to give a reaction by which the presence of 
that alkali would be detected. Thus, if a pin’s head speck of 
pure cobalt oxide be heated by a blowpipe in a bead of pure 
boric acid, it forms within it a black ball whi:h the minutest trace 
of any sodium salt partially dissipates, causing a pink suffusion 
round the ball. 

3. ^ A boric acid bead fused upon the ring of a thin or ordinary 
platinum wire, which has previously been made incandescent by 
a blowpipe flame, 2.*, from which the D-line producing property 
has been previously removed, is clear, colourless, and refractive 
as a diamond ; but if the same boric acid be fused upon a thick 
platinum wire with the same degi'ee of heat, the bead i 5 opaline 
and almost opaque; and this phenomenon seems evidently and-— 
only referable to the above-mentioned permanency of the D-line 

; spectra produced in the latter case. 

4* To settle this point, however, let us fuse a clear colourless 
bead of boric acid on an ordinary platinum wire, and screw that 
in a geometrical pen, along with, but a little hehlnIifsi2X is, away 
from the source of heat) a thick platinum wire, so that the D-line 
producing flame^ from the thick, hot wire, impinges constantly 
and for some time upon the clear boric acid bead ; we find 
opacity produced as in the former case. Now, supposing sodium 
to be in this case, the producer of the D-line spectra, we ought 
to have, in the opalised boric acid, a tangible result of the Sect 
of applying to it (according to Prof. Stokes) “free sodium,” but, 
on heating in it, as before, a speck of cobalt oxide, there is no 
dissipation of any part of the resulting ball, nor the hast pink 
suffusion, but, on the contrary, a reaction, decided indeed, but 
almost exactly the opposite of that caused by adding sodium to 
the bead in any proportion. 

5. Let us now screw a platinum wire ring containing a boric 
acid bead with a cobalt-borate ball inside, into a geometrical 
pen behind another platinum ring containing a bead of some 
soda salt, and heat both together with a blowpipe, so that the 
orange flame from the latter impinges upon the former. Instead 
of opalescence, similar to that caused by the orange flame from 
the thick platinum (4), we find the viscid boric acid made more 
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fluid and clear, the cobalt borate ball partly dissipated, and, on 
cooling, the surface of the bead presenting a pink appearance, 
evidently caused by projected particles of soda, volatilised 
per se. 

6 . It would thus seem that the blowpipe is even a more delicate 
analytical weipon than the spectroscope, for it distinguishes 
between two flames exhibiting D-line spectra only, which spec- 
trum analysis does not. W. A. Ross 

March 6 


The Three Kingdoms of Nature 

Some children were playing at a game called ** The King- 
doms,” which consists in the mention of various substances, and 
asking if they belong to the animal, vegetable, or mineral 
kingdoms. One little girl mentioned “ water,” and the com- 
pany were puzzled as to which kingdom it should be assigned. 
Is there a sub-aeiial or gaseous kingdom ? Will you kindly 
enlighten the members of our Nursery? 

March 4 


The Screw-Propeller in Nature 

Now that the question of the best form of the screw as a pro- 
peller has become of such importance it is interesting to note 
what Nature has done in this direction. 

The seed of the ash {Fraxbms excelsior') is provided with a 
wing very delicately twisted, and, when the seed falls, the action 
of the air upon this screw-like wing causes it to revolve rapidly. 
The result is that the seed is kept suspended in the air for a 
comparatively long time, and is wafted by the slightest breeze to 
a considerable distance from the parent tree. I do not know 
that this peculiarity is referred to in any botanical work, but it 
very beautifully fulfils the object which characterises more com- 
pletely the lighter-winged seeds, viz., the dispersion of the seed 
beyond the limits of the plant or tree which bears it. 

I am not by any means sure that the screw on the ash seed 
will not by its own action^ independently of any wind, work itself 
away, in its fall, from the perpendicular line. But, when the 
wind blows strongly — and it takes a strong wind to blow the 
seeds off at all — their range is very extensive. 

The seeds hang stubbornly to the tree through the winter 
months, reserving themselves for the March gales, of which the 
wind-fertilising plants avail themselves so largely. 

I should much like to know if any of your readers have ob- 
served this screw and studied its pitch, and it would be very 
remarkable should it prove that the pitch of this natural screw is 
the one which will give the most power to the propeller of a 
steamer. 

^ The seeds of the maple and the sycamore have somewhat 
similar appendages, but the screw is, in neither case, so marked. 
If anyone, at this season, will throw up a stick at the seed 
clusters of ash, maple, or sycamore, he will find the seeds come 
fluttering to the ground like a cloud of buttei Hies and alighting 
quite as softly on the ground. 

Feb. 15 Alfred George Renshaw 


The Migration of Species 

In Nature, vol. xii. p. 86, I read a communication signed 
“ W. L. Distant,” in which the writer states that sea-going ships 
were frequently visited by both birds and insects. 

In confirmation of this fact, I can mention from my own 
observation two instances of birds visiting ships in which I was 
making the homeward voyage from the West Indies, and one 
instance on a voyage to New Zealand, in which the visitor was a 
butterfly. 

In the first case, the ship being off the Spanish coast, but not 
in sight of land, a veiy handsome bird came on board. It was 
a species of dove, blue being the principal colour, with darker 
markings. Some of the seamen called it a Spanish dove. It 
was caged and taken home by one of the passengers. 

In the second case, being in the neighbourhood of Bermuda, a 
large flight of a species of swallow settled on the vessel. These 
poor birds were in a very exhausted condition, and numbers of 
them were captured by a large cat belonging to the ship. The 
survivors continued their passage at daybreak next morning. 

In the year 1S6 — , on a voyage to New Zealand, we were one 
morning visited by a butterfly, there being at the time a light 
breeze blowing. My sons made great efforts to capture this inte- 
resting stranger, but unfortunately without success, as it fluttered 
overboard, and was soon lost to s’ght in the hollows ot the 
waves. They, however, got sufficiently near to ascertain it 
to be a true butterfly. The colour consisted of various shades of 
rich orange brown, and the margins of the wings were deeply 
indented. 

I made careful inquiries of the officers of the ship as to the 
proximity of land, and was informed that the nearest was the 
rock of Sc. Paul's, then fully two hundred miles distant. 

M. DasENT 

Patea, Taranaki, New Zealand, Nov. iS, 1875 


OUR ASTRONOMICAL COLUMN 


The Variable Star, /3 Persei (Algdl). — Herr 
Julius Schmidt, Director of the Observatory at Athens, 
publishes in the AstronomiscJie Nachrichten the results of 
observations on the times of minima of this variable star, 
extending from August 1846 to November 1875. The 
epochs are given in Paris mean time with correction for 
the light-equation. The probable error of a single deter- 
mination of the time of minimum from 1S3 observations 
by Schmidt is ± 8*o minutes ; fifty observations of Arge- 
lander gave a probable error of ± 6‘o minutes, and fifty- 
five observations of Schonfeld, one of ± 4*6 minutes, 
showing by a mean of the 288 observations a probable 
error of ± yo minutes. The period assumed by Schmidt 
in the discussion of his Algol observations between 1840- 
1875 is 2d. 2oh. 48m. 53*6s, 

Some interesting details respecting this star are found 
in Schonfeld’s Der lichtwandel des Sterns Algol im 
Perseus ” (Mannheim, 1870). His companson stars and 
their relative assumed brightnesses were : — 


Star. 

V Persei 
a Trianguli 

5 Persei 

)8 Tciaiiguli 
7 Persei 

6 Persei 
j8 Arietis 

1 Aurigiu 

7 Anuramedae 


Bnghtne.ss, 

o ’9 in grades. 
3’5 }» 

5, 

• 

10-9 

.. 12-8 ,, 

.. 167 

3r7*3 

23*4 „ 


The following, extracted from the more extensive table 
given by Schonfeld in his treatise, will indicate the law of 
variation as derived from the light curve : — 


Distance from 


Brightness. 


M unmum. 

, — — 



— 

h. m. 

Before. 



After. 

4 30 

207 



20 'S 

q 0 

20-3 



20‘2 

3 30 

19 6 



19-2 

3 0 

1S7 



177 

2 30 

174 



i5'8 

20 

X 5'3 



13*2 

I 30 

I 2 'I 



9-8 

I 0 

8-5 



7-6 

0 30 

6-3 



6 ’2 

0 0 

5-6 



5-6 


The most probable period over which the variation 
extends is 9J hours, and the minimum lies very nearly in 
the middle of the same. The most perceptible diminu- 
tion of brightness occurs ih. 26m. before the minimum, 
when the star is somewhat fainter than the mean of 7 and 
£ Persei, and the most perceptible augmentation when the 
star arrives at nearly the same degree of brightness, but 
ih. 47m. after minimum. In this phase it is hardly fainter 
than the mean of d Persei and a Trianguli. Schonfeld 
states that to his eye the variation of Algol is included 
between the magnitudes 2*2 and 37 ; he considers 7 
Andromedse an average star of the second magnitude, 
S Persei 3*5, a Trianguli about 3’i, and v Persei 4*1. 

For elements of Algol we may adopt at present the 
following, derived from Schonfeld^s last catalogue. First 
minimum of 1876 . . January 2*23233 Greenwich mean 
time ; period 2*867288. 
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Conjunction of Jupiter and ^ Scorpii.— Mr. J. 
Birmingham, Millbrook, Tuam, writes as follows with 
reference to the near approach of Jupiter to the bright 
star /S Scorpii on the morning of Feb. 28 . — “ The weather 
prevented any observation iintil igh. 25m. Greenwich 
M.T., when the western limb of Jupiter had nearly, but 
scarcely quite, reached the R.A. of the star. The micro- 
meter-wire through the star then just grazed the northern 
edge of the planet, and so closely that it could not be said 
for certain that there had not been actual contact. Clouds 
coming on again soon put an end to the observation.” 
Allusion was lately made to the above phenomenon in 
this column. 

Note on Biela’s COMET.—Itwill be remembered that 
when, on the appearance of Biela’s Comet in 1805, the 
similarity of elements to those of the comet of 1772 had 
been remarked, it was pointed out by Gauss that the 
differences between the orbits, particularly the diminution 
of the inclination, could not be accounted for except on 
the supposition that in the interval the comet had under- 
gone perturbations from one of the larger planets, and 
the necessary proximity could only have been consistent 
with the assumption that several revolutions had been 
performed in the interval between 1772 and 1805, as on 
the next observation of the comet in the spring of 1826 
was proved to have been the case. 

If we adopt the elements for 1772 assigned Ify the late 
Prof. Hubbard of Washington in his masterly investiga- 
tion on the motion of this comet, we shall find the folio w- 
ng distances from the orbit of the planet Jupiter : — 

True Anomaly. Radius vector. Distance. 

+ 156® o' 5-029 0*316 

157 30 5-143 0-281 

158 o 5*1^ 0-283 

+■160 o 5*327 0*344 

A true anomaly of 157® 30' corresponds to 645*5 
after a perihelion passage, and the comet would arrive at 
* this point of its orbit, which may be taken as that of 
nearest proximity to the orbit of Jupiter about 1794*21, 
while the planet would be in the same longitude about 
I 794 ’ 43 j it thus appears that it was in the spring of 
the year 1794 that the ver)^ material changes in the 
elements of the comet’s orbit were caused by the attrac- 
tion of Jupiter. Another near approach of the two bodies 
would appear to have taken place towards the end of the 
year 1746. 


THE NEW GERMAN SCIENTIFIC EXPEDT 
TION TO THE OBI 

Expedition to Northern Siberia, fitted out by 
the Verein fiir die Deutsche Nordpolarfahrt in 
Bremen” — the same Society which sent out the Second 
German North Polar Expedition, and published the excel- 
lent account of its results — left Bremen last week. The 
attention of the Council of the Society having been called 
to the immense unexplored area between the Jenisei and 
the Obi, it was resolved, as there were not sufficient funds 
for a naval expedition this year, to send out a small 
zoological and ethnographical expedition overland to the 
Obi, which appeared to be less known than the Jenisei. 
In this they received the warm support of the highest 
scientific authorities at St. Petersburg who were asked for 
advice on the subject. Dr. Otto Finsch, Director of the 
Zoological Museum at Bremen, was appointed leader of 
the expedition, and Dr, Brehm, the well-known author of 
Das Thierleben ” and many other natural history works 
was selected to accompany him. They were joined by 
Count Walburg-Zeil-Trauchburg of Stuttgardt, who made 
an expedition to Spitzbergen in 1870 at his own expense, 
and who is well acquainted with physics and is a good 
botanist. ^ Professor Oscar Schmidt of Strasburg, who 
had likewise intended to go, was imavoidably prevented at 
last moment. The route selected is by St. Petersburg 
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and Moscow to Nishni, and thence in sledges via Kasan, 
Perm, Ekaterinenburg and Omsk to Semipalatinsk. 
Thence a detour will be made, if possible, into the Altai. 
From Ekaterinenburg they will go to Barnaul and down 
the Obi to the embouchure of this river. They will return 
to Germany in the autumn— certainly not without a rich 
harvest of results. 


UNIVERSITY REFORM 
(Communicated.) 

'T'HE speech of Lord Salisbury on introducing a bill to 
reform the University of Oxford, inaugurates a fresh ' 
epoch in the history of University reform. The speech 
nominally referred to O.xford only, but the principles 
enunciated in it apply equally to both Universities. The 
defects of the Oxford system, pointed out with such clear- 
ness by Lord Salisbury, are also the defects of the Cam- 
bridge system, and the remedies to be applied, must, in 
their broader features, be the same for the two Uni- 
versities. 

Lord Salisbury lays it down as the cardinal point in his 
scheme of reform that, till the requirements of the Uni- 
versity for teaching and research are satisfied, no portion 
of the funds of the colleges ought to be employed for 
endowing idle fellowships. 

‘‘I do not know,^ he says, ^^that what is available j 
from the whole of the idle fellowships will be re- j 
quired for University purposes, and I do not venture to ' 
lay down the principle that no fellowship should exist 
which would give the holder no educational work, and 
which should last for a few years. It may be wise to 
maintain a few of tiiese, limiting the holding of them 
to a certain number of years, but I do venture to lay 
down that all the University wants in the shape of 
museums, libraries, lecture-rooms, and the proper pay- 
ment of teachers, should be provided for before the sub- 
ject of furnishing incomes to men who do nothing can be 
entertained.” 

^ The enunciation of such views as these by a Conserva- 
tive Minister must be hailed by genuine University re- 
formers as a most reassuring sign of the progress of 
public opinion. Up to the present time such principles- 
as those contained in Lord Salisbury’s speech have only 
been whispered in secret by a few men who have been 
generally regarded as extreme and unpractical ; but it is- 
to be hoped that for the future these principles will form 
the starting-point of University reform. It is to be re- 
gretted that they have not been more distinctly embodied- 
in the Bill presented to Parliament. The indefiniteness' 
of ^e plan of reform there laid down, and the powers 
resistance secured to individual colleges, seriously detract j 
from its efficiency. We trust that these points will be' I 
altered in Committee ; otherwise everything will depend ! 
on the wisdom, union, and determination of the Com.- 
missioners. , 

Lord Salisbury alluded to the more pressing wants of 
‘ the University of O.xford, which include a new library,, 
museum, schools, and other permanent structures ; and 
states that for these alone an immediate outlay of 210,000/. 
is required. In addition to this sum a large yearly income 
is needed to bring up the staff of University teachers to^ 
a suitable standard both in numbers and efficiency. Large 
as are the wants of Oxford, we believe that those of Cam- 
bridge are also very large both as regards permanent 
buildings and the professoriate. This is not only shown 
by the report of the Buildings Syndicate of the Uni- 
versity of Cambridge, but also by the recent appoint- 
ment of a Studies Syndicate, which indicates that the 
present staff of teachers is generally considered inade- 
quate. The above facts are in themselves sufficient to- 
demonstrate that, if the principles laid down by Lord Salis- 
bury are firmly carried out by the Commissioners it wil^ 
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be necessary for them to abolish in a nearly complete 
manner the existing idle fellowships. 

In fact the term ‘‘ Fellow will cease to be the name for a 
successful candidate in an examination, who, as a reward 
for his success, receives for a longer or shorter period a 
considerable income, and will become the title of one 
engaged in University work. 

It must not, however, be lost sight of that the abolition 
of idle fellowships is only valuable as a means to an end 
— that end being the increased efficiency of the teaching 
and research in the Universities. On this account it 
becomes important to follow out the further changes 
which will be entailed by the abolition of idle fellowships. 

On the abolition of these fellowships, all the colleges 
will be in possession of a large income entirely available 
for University purposes. A considerable part of this will 
no doubt be at once employed for the buildings and other 
permanent structures needed by the Universiiies, and will 
be handed over to the Universities either in the form of a 
yearly tax or a share of the college property. Of these two 
methods of contribution the former appears on the whole 
to be attended wdth the fewest inconveniences, and will 
ha\-e the further advantage of supplying at once an avail- 
able income to the University. 

On the most extravagant estimate it seems clear that, 
after all the requirements of the University for permanent 
buildings, &c., have been satisfied, the available revenues 
of the colleges will by no means be exhausted, but a con- 
siderable sum will still be left to meet the argent need of 
fresh Fellows to carry on the work of the University. 

Ought the money intended for the payment of these 
Fellows to be handed over to the University, or left in the 
hands of the colleges ? Although some advantages might 
accrue from handing over the money directly to the Uni- 
versity, yet the proposal cannot be entertained. No 
Conservative Government could thus despoil the colleges. 
The opposition would be too great and not improbably 
■'Ihe whole scheme of reform might be ruined. If it 
is admitted that the money is to remain in the hands of 
the colleges, a further question arises as to the system 
under which the new F ellows are to be elected. 

Is their election to be carried on by the colleges on the 
old system, or to be more or less directly under the con- 
trol of the University ? We believe that the value of the 
proposed reforms depends greatly upon the answer given 
to these questions. 

In dealing with them in a practical way it is neither 
possible nor desirable to overlook the fact that a collegiate 
system of teaching exists. Were it proposed, while still 
leaving the money in the hands of the colleges, to remove 
the election of the Fellows completely from their control, 
they would feel greatly aggrieved and would offer the 
strongest opposition to the scheme. It certainly could 
not be looked on as otherwise than a hardship for the 
colleges, that they should have no voice in the election of 
the men who were to form their governing body. 

It must not, however, be overlooked that so long as 
Fellows ai*e elected on the present system, a great increase 
of efficiency in the teaching staff of the University cannot 
be anticipated. 

The causes which render the present system unsatis- 
factory are for the most part easily detected. In the first 
place Fellows are not elected for their efficiency in teach- 
ing or in research, but on account of their success in an 
examination, a very unsatisfactory test either of their 
powers of research or their powers of teaching. 

In the second place, the standard requisite to obtain a 
fellowship, especially at Cambridge, is very different in 
the various colleges. In some of the smaller colleges the 
standard is very low, yet were the present system to be 
continued, these colleges would go on appointing Fellows 
totally incompetent for their University position. 

In the third place, the nature of the colleges as closed 
corporations causes it frequently to happen that, after a 


man has been elected to a fellowship and continues to 
reside, he is appointed to a lectureship in spite of 
evident incompetency. In addition to these inherent 
faults in the existing mode of election to fellowship, the 
present system labours under great defects owing to tlie 
absence of centralisation. So great are these defects, that 
both Universities have recognised, and to a certain 
extent attempted to cope with them. Cambridge has 
done so by starting what is known as the ^intercollegiate 
system of lecture \ ” a system which consists in the com- 
bination of the greater number of the colleges for the ^ 
purpose of having common lectures open, to the students 
of all the combining colleges. Oxford possesses a some- 
what similar system, including several combinations of 
three or more colleges with the same objects as the one 
combination at Cambridge, 

We cannot enter into the details of these systems, but 
confine ourselves to pointing out that they are generally 
recognised as very imperfect substitutes for a completely 
centralised system. They contain no sufficient guarantee 
for the efficiency of the teachers employed, and in the 
case of subjects where the students are few, the very 
existence of these systems interferes with the appoint- 
ment of fresh lecturers, however incompetent the existing 
lecturers may be ; and lastly they afford no help what- 
ever to research. 

The past action of the Universities themselves, as well 
as other considerations, indicate that the present system 
of election to fellowships ought to be abandoned, and 
a system involving greater centralisation suosiituted 
for it 

Though Lord Salisbury does not distinctly state that he 
regards this centralisation as necessary, yet the general 
tenor of his speech clearly indicates that he does so ; and 
the very argument he has used against permitting the 
colleges separately to reform themselves, applies equally 
against their separate action in the election of Fellows. 

To meet the requirements of the University in the elec- 
tion of Fellows, it is necessary to devise some system in 
which a central board, directing and influencing the^ 
elections, shall work in concert with the colleges in whom 
the actual election must be vested. 

The function of the central board ought not only to be 
the indication of the men to fill the fellowships, but also 
the settlement of the branches of study in which teaching 
or research is required. In the election of Fellows by a 
college, no preference ought to be shown to a member of 
the college, and the lectures of the Fellows ought to be 
equally open to all the students of the University. In 
such subjects as natural science, rooms ought to be 
assigned to the Fellows in the University buildings. 

Whatever system of election of Fellows may ultimately 
be found advisable, the colleges will necessarily be left 
completely free to elect their Tutors, Bursars, Deans, and 
other officers, and the election of a certain number of 
Fellows for college teaching ought to be left in their 
hands. 

The partial inefficiency of the present staff of Uni- 
versity professors will probably be urged as an argument 
against the centralisation of teaching in the University. 
This inefficiency, so far as it exists, has mainly arisen 
from its not being possible for men who have obtained a 
University post to rise in their profession ; and we believe 
that by instituting a series of grades, the highest of which 
shall only be held by distinguished men, it will be pos- 
sible to supply the stimulus as necessary for efficiency in 
a University career as in all other professions. 

The efficiency of the Professoriate in the German 
Universities appears to be mainly due to the existence of 
this stimulus, and we may therefore hope that the pre- 
sence of this alone is necessary in order to render the pro- 
fessors in the English Universities as efficient as those in 
the German ones. Promotion ought of course to be 
granted for research as fully at least as for successful 
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teaching, and a much-needed stimulus thereby given to 
learning in the Universities. 

The remarks of Lord Salisbury on the question of re- 
search are quite as liberal as those on the questions of 
general education of the University. The only point,” 
he says, in the connection to which I wish to call a.tten- 
tion IS that referring to research. We are of opinion 
that the mere duty of communicating knowledge to others 
does not fultil all the functions of a University, and that 
the best Universities in former times have been those in 
which the instructors, in addition to imparting learning, 
were engaged in adding new stores to the already ac- 
quired accumulation of knowledge.” 

How best can research be combined with teaching ? 
It w’ill probably be found advisable to relieve from all 
teaching some of the professors who belong to the highest 
grade, and who have shown their capability for research ; 
but we do not believe that this principle can with any 
advantage be generally adopted in the case of young and 
untried men. It would appear to be far safer to give 
opportunities of research by not demanding too much 
teaching work. With a large staff of lecturers it would 
not be necessary to demand from each more than two 
terms^ teaching in the year. With only two terms’ work 
and tlie remainder of the year free, ample time would be 
given for a teacher, not only to keep up with the progress 
of his subject, but also himself to advance it ; but this 
point might be left for further consideration and expe- 
rience. 

The research we are anxious for is not confined to the 
natural sciences, but embraces all branches of learning, 
and we cannot better explain our view in this matter than 
by again quoting a passage from Lord Salisbury’s speech. 
“ What I am particularly anxious for,” he says, is that 
all branches of culture should have equal encouragement, 
and should be regarded not as rivals but as allies in the 
great and difficult task of cultivating and developing the 
human mind.” 


SCIE2XCE AND ART IN IRELAND 

T he Royal Dublin Society held a special meeting on 
Thursday, March 2, to consider the Report of the 
Council on Lord Sandon’s letter. In the absence of 
his Grace the Duke of Leinster, the President of the 
Society, the chair was taken by Sir George Hodson, Bart., 
one of the Vice-Presidents. Dr. Steele read the Report 
of Council, which concluded with a recommendation that 
the Society should sanction the Council’s sending a depu- 
tation to London to press the following points upon her 
Majesty’s Government ; — 

I, An assurance that the library, and the collections in 
the museums, shall be maintained in Dublin for the use 
of the public. 

2, That ample accommodation shall be secured for the 
members of the Society for the purposes of their meetings, 
for their reading rooms, and for their officers ; the whole 
being maintained for the Society, and under its own 
control. 

3. That a suitable apartment as a reading room in 
connection with the library shall be provided for the ex- 
clusive use of the members of the Society. 

4. That the members shall have the privilege, under 
reasonable restrictions and conditions, of borrowing books 
out of the library. 

5 . That the Agricultural Department shall be compen- 
sated by an equivalent for any space of which it may be 
deprived. 

6. That the laboratory, with the services of an analyst, 
shall be preserved as heretofore for the purposes of the 
Society. 

7. That the services of the present officers of the Society 
shall be retained ; or the salaries and emoluments which 
they now enjoy secured to them. 


8. That, as heretofore, an adequate staff shall be main- 
tained for the purposes of the Society, or an equivalent 
grant to enable it to provide itself with the same. 

9. That the members shall have free access to the new 
Institution at all times that such s open (whether by 
payment or otherwise) to the public. 

That as some equivalent for the property surrendered, 
and as a compensation for a possible falling off in the 
income of the Society, an annual sum be granted to enable 
it to continue its several works of utility.^ 

Mr. Ferguson moved a resolution in the following 
terms : “ By reason of the very recent date of Lord 
Sandon’s letter (Feb. 9, 1876) relative to the establishing 
in Dublin of a ^ Science and Art Museum/ and the con- 
sequent short period the Council of the Society have had 
to make the Report thereon as this day laid before the 
Society, it is desirable that the consideration of the 
Council’s Report be now adjourned till this day four weeks, 

! for the purpose of enabling the Council to lay before the 
members of the Society such necessary information as 
enable due and proper action to be taken on the 
several matters therein.” This resolution was at once 
seconded by Dr. O’Donovan, and the necessity of 
adjourning was urged by several members to whom the 
leading facts in reference to the Society’s relation to the 
Government, as stated in the Council’s Report, appeared 
quite new. Dr. E. P. Wright said that the mover and 
seconder of the resolution asked for more light ; to him it 
appeared as if the light they already had had dazzled them. 
Let the terms of the minute of the Science and Art 
Department of Sept. 31, 1865, be remembered, and how 
could the Society indulge in the illusion that the so-called 
Departments of the Society belonged to it otherwise than 
as in trust for the public ? As to representing that the 
Government were not fully aware of the position of affairs, 
was it not a fact that the Chancellor of the Exchequer, 
Lord Sandon, and Mr. W. H. Smith had within the last 
few months personally inspected all the arrangements of 
the Society for themselves? and did anyone present 
doubt that Sir M. H. Beach had not a perfect knowledge 
of the Society’s wants and merits ? and then there had 
been a Parliamentary inquiry in 1864 and a Royal Com- 
mission ill 1868. Why then waste time in asking for 
more information ? Lord Sandon’s letter was clear and 
explicit. Why not boldly face the inevitable, and see in 
the proposed scheme a means of having in Dublin what 
all desired, a National Library and a Museum of Science 
and Art ? Several of the points asked by the Council it 
seemed probable would be yielded by the Government ; 
but he appealed to those who had the true interests of 
their country at heart to support and co-operate with the 
Government in this matter, and not to treat them as 
Greeks, though bringing gifts. As the feeling of the, 
meeting seemed to be in favour of having the Council’s 
Report zn extenso before them, he would move as an 
amendment : That Lord Sandon’s letter and the Report 
of the Council just read be printed and circulated among 
the members ; and that this meeting do adjourn until this 
day fortnight — then to consider the same.” This amend- 
ment was seconded by Lord Powerscourt, but on being 
put was negatived, whereon the original resolution was 
put from the chair and declared duly carried. It was 
further resolved that the Council should send a deputa- 
tion to London to obtain such additional information as 
they could as to the intentions of the Government. 

At a special meeting of the Royal Irish Academy, held 
on Monday last, the following amendments were adopted 
by a large majority : — 

I. That the Royal Irish Academy being desirous of co- 
operating with her Majesty’s Gk)vernment in the measures 
necessary for the establishment of a National Science 
and Art Museum in Dublin, provided that the independ- 
i ence and usefulness of the Academy be not injuriously 
I affected by such measures, is willing to consent to the 
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transfer of its antiquarian collections commonly known 
as its Museum, to the Government upon. the conditions — 

a. That the arrangement of the Museum, as well as the 
purchase of additions, shall continue to be conducted by 
the Academy ; and that adequate provision shall be made 
for the continued acquisition of Irish antiquities which 
may hereafter be discovered or offered for sale. 

A That the Museum of the Academy, together with 
such other Irish antiquities as may be added to it, shall 
be for ever kept apart from other collections, and be per- 
manently maintained as a Museum of our National Anti- 
quities, no portion of its contents being ever removed 
from the City of Dublin, unless by permission given under 
the seal of the Academy. 

That the Academy shall be accountable, as at 
present, to her Majesty^s Treasury, through the Irish 
Government, for all sums voted by Parliament, and shall 
not be subject, in the conduct of its affairs or the expen- 
diture of its grants, to any control on the part of the 
Science and Art Department, or any of its officers. 

2, That, considering the position which the Academy 
has long held, and will continue to hold, as the first 
scientific, literary, and antiquarian Society of the country, 
the proportional representation proposed to be given to it 
on the Board of Visitors (sect. 12 of Lord Sandon’s letter), 
is altogether inadequate ; and the Academy further think 
that no paid official of the Science and Art Department 
should be eligible to act as a representative on the 
Board. 

3. That there should be provided in the yearly esti- 
mates, as laid before Parliament, instead of the several 
sums now annually voted, a sum at least equal to what is 
at present voted, to enable the Academy to discharge 
more completely its functions as a scientific, literary, and 
antiquarian body, by making grants in aid of original 
research, by publishing the results of such research, by 
maintaining a library specially adapted to assist learned 
investigation, and by editing and printing ancient Irish 
texts, &c. 


SCIENTIFIC INSTRUCTION AND THE 
ADVANCEMENT OF SCIENCE, 

O N Wednesday and Thursday last week two separate 
deputations from the Council of the British Associa- 
tion waited respectively on Mr. Cross and the Lord Pre- 
sident of the Council, the Duke of Richmond and Gordon, 
both introduced by Dr. Lyon Playfair, and headed by 
the president of the Association, Sir John Hawkshaw. 
The object of the deputations was to induce the Govern- 
ment to adopt certain recommendations of the Royal 
Commission on Scientific Instruction and the Advance- 
ment of Science. 

Dr. Playfair said there were three points in the Reports 
of the Science Commission to which they desire to direct 
attention — namely, the recommendations as (i) the study 
of science in elementary and endowed schools, (2) the en- 
dowment of research, (3) the administration by a Minister 
of Science and Art, 

Sir John Hawkshaw said that the matters which they that 
day desired to mention were chiefly treated in the Fifth and 
Eighth Reports. He read a memorandum on these points 
approved by those he represented. This document set 
forth that the Government possessed, through the elemen- 
tary schools and through the authorities charged with 
framing schemes for endowed schools, the machinery for 
insuring scientific teaching. The public schools will 
follow the Universities ; the Universities in England and 
Scotland are about to be the subjects of inquiry by Com- 
missions, and science ought to be adequately represented 
on these Commissions. University College and King’s 
College, London, Owens College, Manchester, and 
Trinity, Dublin, would require special consideration, and 
if further pecuniary assistance were granted them by 


Government, guarantees should be taken for the further 
encouragement of scientific teaching. Direct endow- 
ments of research must be approached with caution. 
There would be no objection to the course of liberally en- 
dowing professorships in the several Universities, com- 
bining the duty of original research with a moderate 
amount of teaching to be attached to the professorship ; 
an extension of the principle involved in the grant to the 
Royal Society might be advantageously resorted to, and 
the grant might be gradually increased. The Lord Pre- 
sident of the Council V7as practically entrusted with the 
functions of a Minister of Education, responsible to 
Parliament ; and it therefore seemed to follow that he 
should be made the responsible administrative head of 
the business connected with scientific institutions which 
receive their support from public grants, with the alloca- 
tion of funds for scientific purposes, as well as of the busi- 
ness relating to the promotion of scientific instruction, as 
these matters all form an essential part of public educa- 
tion in science. Sir John Hawkshaw would only add to 
the document that it would be of great advantage if the 
State would establish, say, a laboratory for chemical 
science, and an observatory for physical investigations. 

Prof. A. W. Williamson, Prof. Roscoe, Mr. Spottiswoode, 
Dr. De La Rue, and others spoke in 'support of the 
deputation’s object, with which Mr. Cross said he sympa- 
thised very much indeed. 

The Duke of Richmond and Gordon said the Govern- 
ment were well aware of the great importance of scientific 
education. With regard to the Reports of the Science 
Commission, he thought Lord Salisbury was now acting 
upon the Third Report, in respect to Oxford and Cam- 
bridge. It seemed to him that the endowment of pro- 
fessorships had not been altogether satisfactory so far 
as it had been tried. With regard to the Government 
grant to the Royal Society, that was a grant, not an 
endowment for those who work, but, as he understood 
it, a provision of apparatus. The sum of money wa; 
so expended. It was not an endowment of research. 
With regard to establishing physical observatories, the 
Government had taken action in the work connected 
with astronomical physics which Mr. Norman Lockyer 
was now carrying on, or beginning to carry on at 
South Kensington. With regard to the laboratories 
for chemistry and physics which Mr. De La Rue 
alluded to, it seemed to him they could not very well do 
more in that direction till they had the report of the Com- 
mission which was to inquire into the Universities’ scheme 
proposed by Lord Salisbury. He concluded by assuring 
the deputation that the Government were quite alive to 
the great importance of the subject. 


PHYSICAL SCIENCE IN SCHOOLS 

T CONFESS I did not understand Dr, Watts's letter 
quite as Prof. Roscoe has done. But that is of little 
importance. Prof. Roscoe has opened wider questions as 
regards the position of Physical Science at Schools, and I 
should be glad of the opportunity, if you can spare me the 
space, of writing a little more at length on this matter, 
and, if possible, of thereby arriving at a distinct under- 
standing what it is that the thorough-going advocates of 
science, like Prof. Roscoe, want. His letter is a good 
hearty grumble at things in general, and a good grumble 
from him wakes people up, and does us all good; but we 
want to know what specific changes he wants, and who is 
to make them. Regulations ” and “ Examinations '' and 
the “ position accorded to science in schools," and the 
“ discouragement to the teaching of science," want of 
‘‘efficient means of teaching science,” “ difficulty of 
obtaining masters,” are all in turn mentioned as obsta- 
cles. Some of these arise from one cause, some from 
another, and before any improvement can be effected, we 
must analyse the position of science at schools, see what 
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the circumstances are which affect it, and understand 
where pressure can effectively be brought to bear. 

The position of science at schools is dependent on — 

1. The Public Schools^ Commission. 

2. The Statutes and Regulations of each School ; Le,, 
the Governing Bodies. 

3. The Indirect Influence of the Universities and other 
Examining Bodies. 

4. Head-Masters. 

5. Parents. 

1. The Public Schools^ Commission enforce the teach- 
ing of science by requiring (Reg. 3) that In any exa- 
mination of a boy (not being one of the senior boys) in 
the school, or in any report of a general examination, the 
proportion of marks to be assigned to Natural Science 
shall be not less than one-tenth nor more than one- 
fourth, as the Governing Body shall think Also that 
(Reg. 6) ‘'There shall be one Mathematical Master, at the 
least, for every 100 boys in the school, and one Science 
Master, at the least, for every 200 boys learning Natural 
Science in the schooL" Also that (Reg. 7) “ Every boy 
shall learn Natural Science continuously from his en- 
trance into the upper middle form, Div. II., until he 
become one of the senior boys in the school.*' Further, 
that (Reg. 8) Senior boys may pursue special subjects 
of study and discontinue other subjects for that purpose : 
and that (Reg. 11) “Any boy in the school who may 
evince an aptitude for Natural Science shall have facilities 
for that study.” Also (Reg. 10), “ Any boy entering the 
school shall have the opportunity of showing acquaint- 
ance with Botany, Physical Geography, or some other 
branch of Natural Science.” 

It is evident that the all-important question here is, who 
are semor boys ? Regulation 5 says “ the Governing 
Body shall from time to time determine the point in the 
school list above which the boys shall be reckoned as 
senior boys for the purposes of these regulations.” 

These regulations are dated Aug. 4, 1874. 

I do not think any reasonable fault can be found with 
these regulations from Prof, Roscoe's point of view, unless 
he finds fault with Regulation 7, which does not give 
natural science equality “as regards range,” uith classics 
and mathematics. To this I shall recur again. 

2. The Statutes of Rugby School order that three 
Major Exhibitioners shall each year be elected — to pursue 
their studies elsewhere — for general proficiency in the 
studies of the school ; and that four Minor Exhibitioners 
shall be elected, for proficiency in Classics, Mathematics, 
Natural Science, and Modern Languages respectively. 
The Regulations (37) order that “ Natural Science shall 
be obligatory on every boy in the middle school, and 
either Natural Science or German on every boy above 
the middle school.” Also (40) that “ two Major and three 
Minor Scholarships shall be given for proficiency in 
Classics ; one Major and one j\Iinor for proficiency in 
Mathematics ; one Minor for proficiency in French, and 
one in Natural Science.” These are open to all boys 
between twelve and fifteen years of age. 

I think it cannot but be felt that Natural Science has 
not been ignored in these regulations ; it is not indeed 
put on an tducational equality with Classics, but it is 
respectfully treated. 

3. The Universities and other examining bodies affect 
us greatly. We at Rugby are principally influenced by 
Oxford and Cambridge, and it is of their influence only 
that I pioceed to say a few words. It is plain that at 
the Universities some subjects must be universal, and some 
optional The compulsory subjects are Latin, Greek, 
Mathematics, and Scripture Knowledge ; optional subjects 
are numerous enough. Science ranks there with Law, 
History, Moral Science, Medicine, &c. Does Prof. 
Roscoe think that this is wrong ? I really wish to know 
whether any thoughtful man who has considered the 


I subject will say that science ought to be a sine qud 71071 
? for admission or for a degree at the Universities? I 
certainly think that science has its right position among 
the optional subjects. The point in this system that is 
more doubtful is the position of Greek, whether it might 
not be ranked with the optional subjects, and so give fair 
play to those schools and portions of schools which teach 
Science instead of Greek, and which are practically rele- 
gated to the rank of middle class schools (whatever they 
are called), because they have no outlet into the Universi- 
ties. This is a change that has been already discussed 
more than once, and the opinions are, I believe, so nearly 
balanced, that the existence of a few more such schools, 
and a little pressure from without, will probably soon 
cause the change to be made. There is no doubt that 
the ready sympathy between the Universities and the 
educational needs of the country will be shown in this 
as in other things. 

This is a digression, hov^^ever. To return. Such being 
their system, the Universities are asked to examine 
schools and award leaving-certificates. I have reason 
for thinking that it was felt that this was not a time foi 
fettering schools, or preventing educational experiments ; 
they therefore declined to lay down a 7 iy universal subject 
of education. They grant certificates without requiring 
a knowledge of even Latin and arithmetic. Every school 
may select its own studies. They will not, however, grant 
a certificate without a certain variety of attainment : four 
subjects must be taken, speaking generally, from three 
groups. Language, Mathematics, Literature, and Science 
form the groups. 

It seems to me, therefore, not fair, not a statement of 
facts, to charge the University examination for certificates 
with “ placing the science subjects in a distinctly inferior 
position to the older studies.” The position is exactly iden- 
tical. As a leavhig- examination nothing can be fairer. 

What I pointed out in my first letter (Feb. 24) was that the 
examination from school was in fact, to our boys, an 
etitrance examination to the Universities ; and in it they 
select, of course, the compulsory subjects of the Univer- 
sities, for otherwise the certificate has no value. Science 
is not one of these compulsory subjects, and therefore 
the indirect action of these examinations is adverse to 
science. But I do not see how it can, or ought to be, 
otherwise ; only I wish that their examination in science 
was a little more carefully arranged, with a view of form- 
ing at schools a sound method of teaching science. 

The Universities of course affect us greatly by their 
scholarships in Natural Science, which do more to guide 
the teaching than anything else, and by their training 
masters. The influence of men like Maxwell and Clifton 
in inspiring teachers of Physical Science is very great ; 
and when this influence is wanting in any subject at the 
Universities, the schools are the bodies which suffer. The 
Professors of Chemistry and Physics at the Universities., 
are masters of the situation. 

4. Head-masters have, of course, the chief power at 
schools of making science teaching efective or the reverse. 
This is a delicate matter for an assistant-master to speak 
of; and I have no right to discuss in this place — nor 
indeed elsewhere — how far the Regulations of the Com- 
mission and Governing Body are carried out in letter or 
in spirit, here or elsewhere. 

But I may point out that, except in rare instances, 
head-masters follow, and do not lead, public opinion on 
educational points. The competition between schools is 
close; their prosperity depends on their meeting the 
demands of the public ; and few men are bold and clear- 
sighted enough to make with success a move in anticipa- 
tion of a demand from the public. At present a Balliol 
Scholarship, or other University Scholarship, are the 
grand advertisements ; got at whatever cost to boy or 
school, they i^ay. And head-masters, being but men, are 
influenced by tiis. To get one such scholarship, except 
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in cases of rare genius in a boy, costs the school a good 
deal, not in money, but in efficiency. To get one you 
must spoil several. First-rate proficiency in a subject, it 
is believed, can only be got when many are working 
together in it. Competition is stimulated by numbers. 
The success is less brilliant when the racers are few. A 
form is somewhat disorganised, it is urged, if some boys 
drop Greek, and others drop verses, or composition alto- 
gether ; and thereupon many are kept to swell the triumph 
of the few. The possible disorganisation is an imaginary 
evil, I believe, but a real argument none the less, and 
science suffers much at schools from a want of freedom 
given to boys to drop some other subjects and pursue it 
as a principal study. 

Then there^ is the inevitable silent disparagement of 
non-appreciation. Some men have genuine sympathy 
with learning of all kinds, and can make others feel that 
they respect a learning they themselves do not possess. 
But such men are rare. It is too often made plain to 
boys who “ take to science” that they are regarded as 
failures — as we hear of some ne’er-do-weel ” that he has 
“taken to” sheep-farming in Australia. It is the entire 
and transparent honesty of this opinion that makes it so 
effective, and this adverse influence, which is deeper than 
words, and often in flat contradiction to them, will only 
be eliminated by the general growth of public estimation 
of science, and by the fruits that education in science 
can show. For this we must wait. 

5. The last influence is that of parents and the public 
generally. From them, as far as I can judge, there is no 
trace of a demand for a revolution in education. The 
only subjects on which there seems to me to be a strong 
and tolerably united^ opinion, are the postponement of 
Greek in the education of young boys, and a desire for 
greater weight to be given to arithmetic, good writing, 
and geography. The teaching of science is desired, 
principally on grounds of utility, not of training ; and 
choice of the time of introduction of it, the order of the 
subjects, &c., the stratification of science, in a word, has 
not been considered, except by very few. 

Prof, Roscoe thinks science ought to have “ educational 
equality both in range and time with classics and mathe- 
matics,” Here I distinctly differ. I maintain, after trial, 
that it is unwise, and unscientific from an educational 
point of view, to attempt to teach science at school to 
boys till they have attained a certain standard of know- 
ledge in arithmetic, and a certain power of reasoning 
and lan^age, as shown by their attainments in geometry i 
and Latin. Let science be held before them as a thing to I 
be enjoyed wr-en they are older and more advanced. It 
is spoiled for them, and they are spoiled for it, by its 
being taught them too soon. The dicta of men like 
Faraday and Sir John Lubbock, and Roscoe are mis- 
leading opinion on this point, and I wish to record my 
protest against them. Do Sir John and the Professor 
know, have they the slightest idea what the standard of 
arithmetic is in the lower forms and among the new boys 
of a public school ? I will tell them. This was the en- 
trance paper I set in Arithmetic last January. By the 
Regulations, “No boy shall be admitted who cannot work 
sums in Fractions and the Rule of Three.” 

" RUGBY SCHOOL, JANUARY, 1876. 

“ Entrance Exajnination, — A rithmeiic, 

“You are required to satisfy the Examiners in this paper. 

1. Subtract one hundred and seven pounds, nineteen shillings 
and sixpence three farthings from two thousand seven hundred 
and three pounds, and threepence halfpenny. 

Multiply the result by seventeen. 

2. Write out the table of square measure, and find the number 
of ounces in a ton. 

3. If 49 tons 15 cwt. I qr. 13 lbs, of coal are distributed among 
23 persons, how much will each receive ? 

4. Multiply I il. 3J. by 3f . 

2 |- — 

5. Simplify 2J i|- and— 


6. If a man walk 4 miles, i furlong, 40 yards in one hour 
and 13 minutes, how far will he walk in two hours ? 

7. Multiply . 105 by 3.027 and .105 by 3.027. 

8. Find the cost of 3,653 articles at 7/. 13^. each.” 

The plucking on this paper happily did not rest finally 
with me. But it may affect Prof. Roscoe’s opinions if I 
tell him that if every boy had been required to answer one 
of the first three questions, and either 4 or 5, and 6, — -i per 
cent, would have failed : and the average age of these 
boys cannot have been under fourteen. This is a stubborn, 
fact. No doubt boys to know more. But they dorUt, 

What, therefore, we insist on is that boys, when once 
in the school, shall not begin science till they know some- 
thing of fractions, decimals, and square measure, and half 
the first book of Euclid. Does the Professor think our 
standard too high t 

To sum up, therefore, what has been said. The com- 
mission and^ governing body secure fair play to science ; 
the_ Universities do the same, though the new examination 
is, indirectly, rather adverse to it. Head-masters follow, 
and do not lead the public ; and the public has no very 
decided opinions just at present. 

If, therefore, I were asked what I think ought to be the 
programme of those who are interested in the progress of 
physical science and of sound education generally, in 
schools, I should reply that our great aim ought to be the 
posip 07 iemeni of Greek hi all schools^ and its 7‘emoval from 
the compulsory subjects in the exambiation for certificates 
that carry a Universiiy value j that meantime we ought 
to use the certificate examination, and improve it ; and 
to demonstrate, if possible, to unbelievers, the advantage 
it would be to some boys to drop Greek and composition 
for the purpose of scientific study, and that such a liberty 
would not injure the efficiency of schools in classics. It 
will be well also to watch with care the progress of schools 
in which Greek is not taught at all. No index to public 
opinion can be more valuable. 

“The History of Education,” Henry Sidgwick says,“ 
“ is the battle-ground and burial-ground of impracticable 
theories ; and one who studies it is soon taught to abate 
his constructive self-confidence, and to endeavour humbly 
to learn the lessons, and harmonise the results of expe- 
rience.” 

It is in this spirit — and I trust it is mine — that anything 
must be written that will now, in the present stage of the 
discussion, be a valuable contribution to the formation of 
opinion on this interesting and important question. 

Rugby, March 6 jAi^lES M. Wilson 


I should feel obliged if you would permit me to say 
that my views with regard to this question agree in the 
main with those of Mr. Hutchinson and Mr. Wilson, 

The regulations of the Oxford and Cambridge Schools 
Examination Board were amended after the first exami- 
nation in 1874, and the paper together with the practical 
work set last year was, in my opinion, sufficient in point 
of difficulty. Several of the candidates from Clifton, 
and doubtless from other schools, were quite prepared to 
work a much more difficult paper. That, however, is not 
the question which is to determine what shall be required 
of the average boy when he leaves school 
^ In Clifton College the Modern Side receives instruc- 
tion in science at the rate of two lectures a week on 
chemistry and two on physics. Latin gets only three 
hours a week. A large number of boys (over fifty) attend 
voluntarily in the laboratory and thus have three or more 
hours a week of practical work, whilst a few of the more 
advanced receive two lessons in theoretical chemistry, 
besides doing a considerable amount of reading out of 
school. The subject is rewarded by marks at the same 
rate per hour as Latin, and also gets a fair share of prries. 
In short, science at Clifton occupies a prominent and 


I In the revise I have struck out this number. Its publication might be 
regarded as a breach of confidence. And it is almost incredible. 

“ Essays on a Liberal Education.^' Macmillan, 1867. 
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honourable position in our curriculum. At other school^ 
as, for example, the Manchester Grammar School, I 
am told that even a larger proportion of the time of the 
boys is given to work of this kind j nnd on the whole I 
am inclined to think that, notwithstanding the reluctance 
of some of the old foundations to admit the interloper, yet 
that the prospects of science in connection with general 
education are exceedingly satisfactory and encouraging. 

It would be a mistake to attempt to displace classical 
studies, as some people seem to wish, in favour of science 
or any other subject. It cannot be ejyected that all boys 
should have the same tastes or capabilities. It would be 
as much an error to compel a boy, who has shown no 
aptitude for science, to devote any large proportion of 
his time to that subject, when he might be getting on with 
his classics, as it would be to doom another to Latin 
prose when his heart was all the time in the laboratory. 
The true system I believe to be this. After passing 
through a junior school, in which all should be equally 
instructed in some branch of natural history or experi- 
mental science, boys should then be drafted off into one 
of three departments. There should be (i) a classical 
* school, in which Latin and Greek should be the staple, 
though not to the exclusion of a certain modicum _ of 
mathematics and science ; (2) a modern school, in which 
mathematics are predominant ; and (3) a science school, 
in which languages, though subordinate to science, should 
not be altogether extinguished. This is very nearly the 
system pursued at Clifton, and I can testify to its prac- 
tical convenience and success. 

As regards the choice of subjects, though I believe 
chemistry is pre-eminent in its capacity for developing 
certain of the mental powers, I consider^ that the fullest 
advantage is not derived from it, unless it is taught in a 
certain way. I hold that teachers of chemistry lu schools 
axe wrong when they set about teaching boys according 
to the methods commonly in use in the instruction of 
ordinary chemical students. The latter have to apply 
their knowledge to practical purjwses, and this is not the 
prime object to be kept in view in determining the edu- 
cational value of a given subject. 

And this leads me back to the question of examination 
papers. I consider that examiners have as much to learn 
as teachers in connection with their respective functions. 
At present it is too frequently, How do you make this ?” 
or, “ What are the properties of that ?” a style of question 
which is good enough in its way, but to answer requires 
very little intellectual effort. The preparation for such an 
examination is little better than cram/^ and is of propor- 
tionately small educational value. 

if examiners, whether in school or university, would 
take more pains in framing their questions so as to extract 
, not alone that which is in the memory of the candidate, 
but to get the product of his brain, I believe ^eat and 
important service would be rendered to scientific educa- 
tion. William A. Tilden 

Clifton College, Bristol, March 6 


PRINCIPAL CHARACTERS OF THE 
DINOCERATA 


cervical region. Its relative size and position can be 
best estimated from the accompanying drawing, copied 
from one given by Prof. 

Marsh, the brain in it 
being shaded, with a por- 
tion of the spinal cord 
attached. From the figure 
it is also evident that the 
olfactory lobes are pro- 
portionately large, at the 
same time that the cere- 
bral lobes are hardly big- 
ger than in some reptiles. 

The cerebellum must also 
have been small, whilst 
the cranial as well as the 
spinal nerves and the cord 
were immense. 

The teeth are figured 
with their prominent V- 
shaped ridges, the dental 
formula being given as 

£ c I X 2 = 34. 

31 3 3 

The upper canines were 
very long and pointed, 
and peculiar expanded 
descending processes on 
either side of the lower 
jaw seem to have acted 
as guards to protect them 
whilst the mouth was 
closed. The condyles of 
the lower jaw were trans- ( 
verse, and therefore only \ 
allowed of an up-and- J 
down movement. The molars were peculiarly small for \ 
the size of the animal and of the skull. ^ The creature j 
must have been carnivorous, as mastication ^ could only \ 
have been slight, and the food therefore nutritious. 

The feet are figured. They were very elephantine, there 
being five digits on each ; these, with the carpus and 
tarsus, being short and compressed from above down- 
wards. The teiminal phalanges were well developed. | 
The other bones much resembled those of the elephant in ' 
size as well as contour. Prof. Marsh tells us that the ; 
head could evidently reach the ground, and that there is ; 
no evidence of a proboscis. 

These characters all point to the fact that in Eocene* 
times there lived an order of animals which have no; 
representatives at the present day, and that they were 
highly specialised in some points of their structure, whilst * 
in others they were equally ill- developed. 


NOTES 

We learn that a scheme is on foot for a memorial of the late 
Prof. Rankine. Students of Thermodynamics, Engineering, &c., 
will be doubly delighted to hear that the memorial is to take the 
form of an edition, in two handsome quarto volumes; of his 
valuable papers contributed to the various scientific societies and 





T JNDER the above title, Prof. O, C. Marsh, of Yale 
^ College, has published several facts of great import- 
ance with reference to the structure of the huge Eocene 
Mammals of Wyoming, of which we have already given 
a short description (Nature, vol. vii. p. 366) from the 
same authoPs memoirs. 

We now learn that the brain as known from the inside 
I of the skull was very remarkable, being proportionately 
I smaller than in any other known mammal, the Spermaceti 
land some other whales alone excepted. In Dinoceras 
}^raUlis the entire brain was not greater in any of its 
fcansverse dimensions than the spinal canal in the 


magazines. 

A SERIES of lectures upon zoological subjects will be delivered 
after Easter in the Zoological Society's Gardens, in Regent’s 
Park, on Thursdays, at 5 I’-M. The following are the titles, 
together with the days on which they will be delivered by the 
respective lecturers April 27, Mr. P. L. Sclater, F.R.S., on 
1 the Society’s Gardens and their inhabitants ; May 4, Prof. 
Flower, F.R.S., Rhinoceroses and Tapirs; May ii, Prof, 
Flower, Horses and Zebras; May 18, Dr. J. Murie, the 
j Manatee ; May 25, Prof. Garrod, On Birds ; June i, Prof. 

■ Mivart, On Bats ; June 8, Mn Tegetmeier, On Homing Pigeons ; 
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June 15, Prof. Garrod, on Reptiles ; Mr. J. W. Clark, on the 
Beaver and its distribution ; June -29, Dr. Carpenter, on the 
Zoological Station at Naples. 

We are in a position to state that M. Leverrier has not accepted 
a seat in the Berlin Academy of Sciences, as was announced 
recently in a London daily paper. He would have been present 
at the meeting of the Royal Astronomical Society, to receive his 
medal, had he not been prevented by ill-health. Although not 
serious, the illness was sufficient to keep him at home for a pro- 
tracted period. 

We have received the Atlas Meteorologiqm de V Ohservatoire 
de Paris for the years 1872, 1873, and 1874, which has been 
prepared from documents received and discussed by the De- 
partmental Meteorological Commissions, the normal schools, the 
observers, and others, and published with the concurrence of 
the Scientific Association of France. This very valuable publi- 
cation, giving in detail results of much of the important me- 
teorological work now undertaken by France, together with 
separate discussions on inquiries of great interest by such writei-s 
as Prof. Raulin, MM. E. Belgrand, G. Leinoine, and Brault, 
we shall take an early opportunity of more fully bringing before 
our readers. 

A DAILY weather report, by the Deutsche Seewarte^ began 
to be issued at Hamburg under the direction of Dr. G. Neu- 
mayer, on 1st January last, which shows on one map embracing 
nearly the whole of Europe, the distribution of pressure, wind, 
and cloud, and on another, temperature, rainfall, and sea dis- 
turbance, along with a general review of the state of the weather 
in the morning, the changes that have occurred since the after- 
noon of the day before, and occasionally a forecast of the weather 
to be expected. The reports are based on weather telegrams 
received from twenty-seven places situated in different parts of 
Germany, supplemented by reports from Great Britain, France, 
Italy, Austria, Russia, Denmark, Sweden, and Norway. The 
report is a valuable addition to the daily weather maps of 
Europe, and considering the great ability of Dr. Neumayer and 
his coadjutors, the system will be most efficiently worked. 

We have received from the South Australian Institute, Ade- 
laide, six valuable meteorological diagrams, representing the 
main facts of the rainfall at Adelaide from January 1S39 to 
October 1874, at Melbourne from January 1855 July 1874, 
and at Sydney from April 1840 to July 1874. The diagrams 
for Adelaide are particularly full, showing the rainfall each day 
for the thirty-five years, the annual amounts, and the monthly 
averages and extremes. 

. The Central Committee for the participation of Germany in 
I the forthcoming Exliibition of Scientific Apparatus has up to the 
J present admitted 260 applicants, who will exhibit altogether 
2, 300 instruments. The British Government has afforded every 
facility to the exhibitors, having sent specially -fitted carriages 
* to Berlin for the safe conveyance of instruments of great value. 

At a recent meeting of the Sedgwick Memorial Committee at 
Cambridge, the treasurer announced that the fund amounted to 
11,500/. This sum is, however, insufficient for the purpose of 
erecting a Museum worthy as a building to commemorate the late 
Professor, and it is hoped that additional subscriptions will still 
be forthcoming. It is intended that the Museum should form 
part of a group of buildings for Natural Science purposes. The 
whole question is under the consideration of a Syndicate. 

At a meeting of the Senatus Academicus of Aberdeen Uni- 
versity, held on Saturday, it was resolved to confer the degree of 
LL.D. upon Mr. Charles Meldrum, the Observatory, Port Louis, 
Mauritius, and Mr. John Smith, Professor of Chemistry, Uni- 
versity of Sydney, 


A CROWDED meeting was held by the Italian Geographical ^ 
Society on Tuesday morning in one of the large halls of the* 
Collegio Romano for the purpose of taking leave of the Marchese; 
Antinori, Signor Cliiarini, Professor of Geology, and Capt. | 
Martini, composing the expedition sent out to Central Africa. ^ 
The President, Commendatore Correnti, ex-Minister of Public . 
Instruction, addressed the meeting. Among the many distin- 
guished persons present were Prince Humbert, Honorary Presi- 
dent, and General Menabrea, member of the Council of the 
Society. In the evening a banquet was given to the members of 
the expedition, and yesterday they were to embark at Naples 
direct for Aden. 

The Times Berlin correspondent writes that Capt. Sosnovski, 
the Russian traveller, who has just threaded his way from the 
shores of China to the South Siberian frontier, has presented to 
his Government an explicit report upon new caravan xoids to be 
formed through Mongolia. 

M. Greard, the Director of Public Instruction of the City of 
Paris, has just published his Reports, which contain a great number 
of interesting facts. In 1861, 48 children in each 100 were edu- 
cated in the public schools of the city ; in 1872 the proportion 
was 68 percent. ; but out of the remaining 32 per cent, only 20 
per cent, are uneducated, the other 12 being educated in their 
families or in private institutions. The fact is all the more note- 
worthy that in the department of the Seine or suburban Paris, 
the number of schools and of pupils is diminishing. This is 
attributed to the impoverishment and sufferings resulting from 
the German and civil wars, which fell more heavily on the 
suburbs than on Paris itself. 

M. Ansart, a captain in the French navy, has published, 
under the title “ Anemology,’' an interesting article on the for- 
mation of winds, in the Revue Maritime et Colonialeioj December. 
The principal aim of the author is to prove that the electrical 
attraction exerted on the clouds by the earth is an important 
factor in the generation of winds ; the motions of the air being 
thus not merely dynamical as is generally supposed. Capt. 
Ansart is not the only meteorologist who has tried to take account 
of the electrical power of the earth. At the end of his essay he 
quotes the opinion published by M. Keller, who explains by 
attraction of the earth the production of waterspouts. He con- 
curs in opinion with Capt. Ansart that the matter of the clouds 
under special circumstances is attracted by the negative electricity 
of the earth being strongly positively electrified. The rotation 
of a waterspout, according to Cupt, Ansart, is caused by the 
attraction of the earth not being equally exerted_on the whole of 
the surface of the cloud. 

The Augshurg Gazette states that the number of students 
registered in Berlin, of German nationality, is 1,884, in Leipzig 
2,575, and in Munich, 1,087. 

Earthquake shocks were felt in the province of Constantine, 
Algeria, at Philippeville and Gigelly, two sea-ports, on the night 
of Feb. 22-23. The exact times for Philippville were i and 
1.30 A.M. \ the direction north-west to south-east. Another 
motion was felt at Gigelly on the 23rd, at 4 o’clock in the after- 
noon. M. Bulard, Director of the Observatory of Algiers, ex- 
pected other shocks on the 4th or 5th of March, and has pub- 
lished the prediction in th.Q Meniteur de VAlgerie. 

Messrs. Henry S. King and Co., inform us that it was by 
an inadvertence that Bernsiein’s Five Senses of Man” was 
advertised as ready ; it will not be out for at least a fortnight. 

We have just received the first number of the Italian Giornale 
det Museo cfistruzioue edi Edtecasdone, containing forty pages of 
valuable matter connected with various departments of education. 
The Museum of which this journal is the organ, was founded 



376 


NATURE 


\J\darch 9 , 1876 


at Rome by decree of Victor Emmanuel in 1S74, and is probably 
one of the finest and most complete educational museums in the 
world. It is freely open to the public, and teachers have ample 
facilities for taking advantage of its circulating library, and of 
the various other means which it possesses for furthering the cause 
of higher education. 

A NEW French ^geographical journalihas been established by 
M. George Renaud, a member of the Paris Geographical Society, 
under the name of the yournal Giogi’aphique hiter 7 iationalei which 
will be published twice a month. Each number will contain a 
coloured map. 

Mr. CuNLiFFE Owen, the director of the South Kensington 
Museum, visited on Saturday last the photographic workroom 
established in the office, Quai Voltaire, Paris. The 

peculiarity of the process used is the reproduction of colours by 
a series of chromo-printings. It is a combination of photo- 
graphy and chromo-lithography, which gives astonishing results, 
chiefly iu the reproduction of models of engines and natures 
mories. 

The March part of the Geographical Magazine contains two 
maps by Mr. Ravenstein, in connection with Lieut. Cameron’s 
recently-accomplished journey across Africa. One of these is 
of a portion of South Africa, illustrative of Cameron’s route 
from Lake Tanganyika to the west coast, and the other is a 
map of the country between Lake Tanganyika and Nyangwe, 
according to Livingstone and Cameron. The same number 
contains an interesting account by Lieut Liardet of an ascent to 
the lake on the summit of the island of Taruini, in Fiji. 

“ The Study of Natural Science ” is the title of an address 
ddiyered to the Natural Science Classes in the University College 
of Wales, by Mr. F. W. Rudler, F.G.S., recently appointed 
Professor of Natural Science in the College. Mr. Rudler has 
'sound notions as to the relations which ought to subsist between 
scientific and literary training in education, and of the methods 
which ought to be followed in the study of science. 

We have received a copy of the rules, list of members, and 
Papers read before the Cambridge Natural Science Club The 
number of members is very limited, and the rules are sufficiently 
stringent to exclude all but men who mean to work. Some of 
the papers which have been read are of permanent value. 

We are glad to see that tlie Edinburgh Naturalists’ Field 
Club, founded in 1869, is still in existence and evidently in a 
prosperous condition. 

From its Tenth Annual Report, we are glad to learn that the 
North Staffordshire Naturalists’ Field Club is in a prosperous 
condition ; the number of members is now 330. The excursions 
and meetings during the past year appear to have been instruc- 
tive and interesting. The Report contains the Annual Address 
of the President, Mr. C. Lynam, on the Sepulchral Monuments 
of Staffordshire. Other papers are : “ The Geology of Need- 
wood Forest,” by Mr. W. Molyneiix, F.G.S. ; Uriconimn,” 
by the Rev. J. S. Broad; “ Ancient Church ^ Bells in Stafford- 
shire,” by Mr. C. Lynam ; and “ Structural Features of Plants 
in relation to their uses in the Arts and in Medicine,” by D. J. 
T. Arlidge. 

Part 3 of Vol. I, of the Transactions of the Watford Natu- 
ral History Society contains the following papers : — On the 
Botanical Work of the past Season, by R. A. Pryor, F.L.S., 
with a map of Hertfordshire ; List of Works on the Geology 
of Hertfordshire, by W. Whitaker, F.G.S. ; and A Few Words 
about some Local Ferns, by J. E. Littleboy. 

In the last-issued part of the Transactions of the Institution 
of Ei^ineers and Shipbuilders in Scotland is a paper by 


Mr. James Brownlee ‘‘ On the Action of Water and Frictional 
Resistance or Loss of Energy when flowing at various velocities 
through a nozzle with a converging entrance and diverging out- 
let, ” with two plates. 

The President and Fellows of Magdalen College, -Oxford, 
have commenced free courses of lectures on botany, zoology, 
and chemical physics, for artisans resident in Oxford. They 
wiU be continued throughout the present and Easter Term^and 
the Long Vacation on each Saturday evening. The lectures are 
conducted by Prof. Lawson and Messrs. Chapman and Yule. 

jMessrs. Lewis and Cunninghame, special assistants to 
the Sanitary Commissioners with the Government of India, have 
just published a Report describing a series of important obser- 
vations on the Soil in its relation to Disease. 

“List of Hemipteia of the Region West ot theMississippi- 
River ” (extracted from the B 2 dlcihi cf the Geological and Geo- 
graphical Siu'vey of the Territories, No. 5, second series, Wash 
ington, January, 1 8 76) is the title of a pamphlet by Prof. P. R. 
Uliler, who has thus added one to the many valuable hand-lists 
now being published in various parts of the United States. The 
need of monographs and synonymic lists in the present day is 
constantly making itself felt ; without them the entomologist 
can scarcely keep pace with the rapid growth of his study ; so 
that he hails the appearance of such a paper as the above, with 
its well -executed and clearly- defined plates, as a godsend, for 
which he can hardly be too grateful. 

The additions to the Zoological Society’s Gardens during the 
past week include a Brown Monkey {Macacus h’lmneiis) from 
Siam, presented by Mr. Thos. G. F. Hesketh ; a Tyrant Eagle 
{SpizaelHs tyrannus) from South America, a Many -zoned Hawk 
{Melierax polyzonus) from East Africa, two Brazilian Caracaras 
{Polyborus brasiliensis), white variety, from Patagonia, presented^ 
by Lord Lilford ; two Common Pintails {Dafila acuta), three 
Spotted-billed Ducks {Anas poeciiorkyncha), eighteen Red- 
crested Whistling Ducks {Fuligiila rufina) from North-west 
India, presented by Mr. E. C. Buck ; a Ring-necked Parrakeet 
{Pahcorjiis ionjitata) from India, presented by Mrs. Henry 
Kingston ; a Cape Dove [.-Fna cap’jisis) from Africa, presented 
by Miss Barrer ; an Indian Elephant {Elcphas httiicus), a Secre- 
tary Vulture {Serpenfarius 7\ptiUvorus) from South Africa, 
deposited ; a Greenland Falcon {Falco candicans) from Green- 
land, purchased ; a Great Kangaroo {Maci’opns giganteus), a 
Red Kangaroo {IMacropits ru/iis), born in the Gardens. 


ANNIVERSARY ADDRESS OF THE PRE- 
SIDENT OF THE ROYAL GEOLOGICAL 
SOCIETY, JOHN EVANS, F.IIS} 

II. 

A/TR. EVANS, in continuing his address, spoke of stratigra- 
phical geology and of palaeontology, expressing his belief that 
all recent discoveries pointed to uninterrupted continuity in both 
regions. Afcer briefly referring to the evidence found in Settle 
Cave of the pre-GIacial existence of man in this country, and to 
the Wealden boring, Mr. Evans spoke as follows : — 

There is only one more subject on which I will say a few 
words, and which, as to some slight extent involving a qu-^stion 
in which I am personally interested, I have kept for the end of 
my address. 

It is one to which it appears probable that the earnest atten- 
tion of geologists will immediately be called, namely, the water- 
supply of this vast metropolis. This is, indeed, not the first 
time that the attention of this Society has been called to it ; for 
Professor Prestwich devoted to it a considerable portion of his 
presidential address in 1S72. It his since been more fully dis- 
cussed in the Sixth Report of the Commissioners appointed in 
1S68 to inquire into the best means of preventing the pollution 
of rivers, who have extended their inquiries somewhat beyond 
^ Continued from p. 336, 
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what appear to be the strict limits of their Commission. It is ! 
with their report that I am mainly concerned. ; 

The Commissioners have expressed their opinion that the 
rivers Thames and Lea (or Lee, as the word is spelt in their 
Report) ought to be abandoned as early as possible, and espe- 
cially the former, as sources of supply to London. They regard 
the condition of these rivers as hopeless, and point out that an 
abundance of spring- and deep-well water can be procured in the 
basin of the Thames and within a moderate distance of London ; 
and they are further of opinion that the metropolis and its 
suburbs should be supplied, on the constant system, exclusively 
with this palatable and wholesome water. 

They believe that within forty miles of St. Paul’s a sufficient 
volume of deep-vr ell and spring- water can be obtained for the 
present daily wants of the metropolis, but especially point to the 
chalk and upper green-sand above the Gault, as the sources of 
supply. They state that within thirty miles of London there is 
an area of S49 square miles “ covered” by these formations, and 
that within 40 miles radius the area is 1,597 square miles. 

They estimate, to a great extent guided by experiments carried 
on during many years under my superintendence, that the portion 
of the annual rainfall upon this large extent of porous rock, which 
sinks to reappear in springs and streams, may be taken at six 
inches annually, and_ point out that this amount of infiltration 
into the chalk area within thirty miles of the metropolis indicates 
the quantity of 202 millions of gallons daily, as the theoretical 
maximum supply available from that area. They suggest that 
the greater portion of this w^ater, which now escapes in springs 
and in the river-beds at the lower levels of the absorbent district 
on which it falls, might he abstracted by a sufficient number of 
wells sunk below the present spring-heads of the district, and so 
constantly drawn upon, that there should always be a void for 
the reception of unusual rainfalls below the level at which the 
drainage of the district naturally escapes. They incidentally 
admit that any water drawn from the subterranean reservoir in 
the chalk by artificial means will be at the expense of the streams 
which now flow through the valle3S in the chalk area, but do not 
give even a passing consideration to the effect upon that area of 
abstracting from it its natuial supply of water, and conveying it 
‘ — “convey, the wise itcall”~to London — should the scheme 
they advocate ever be carried into effect. 

It can hardly be believed that a proposal such as this, involv- 
ing the diversion of the whole of the water from the natural 
springs and streams over an area of not less than 440 square 
miles — an area larger than that of several English counties — 
should have been brought forward without the slightest reference 
to what would be the result upon this vast extent of country, the 
inhabitants of which are to be sacrificed to the presumed needs 
of this overgrown city. It will, I think, come within the pro- 
vince of the geologist to point out not only where spring- water 
of good quality is to he obtained, but also what will be the effect 
of its abstraction upon the districts where it now exists in suffi- 
cient abundance to overflow into the streams. It will be for him 
to show what will be the effect of producing “ a void below the 
level at which the drainage of the country naturally e.icapes 
how what are now fertile and even irrigated meadows will be 
converted into arid wastes; how watercress beds, now of fabulous 
value, will be brought to the resemblance of newly-mended turn- 
pike roads ; how in .such a district all existing wells, many of 
them already some hundreds of feet in depth, will be dried, the 
mill-streams disappear, and even the canals and navigable rivers 
become liable to sink and be lost in their beds. And these 
results would, if the scheme were carried out, not be confined to 
some single spot, but would extend over hundreds of square 
miles. 

It may perhaps be thought that I am exaggerating the size of 
the area, the natural water-supply of which it is proposed to 
abstract ; but the calculation may he readily verified. 

The quantity of water now daily supplied to London by the 
different water- companies, exclusive of the Kent Company, which 
already supplies deep-well water to the extent of 9,000,000 
gallons daily, is stated to be 104,800,000 gallons. ISow if the 
supply of 6 inches of rainfall per annum, absorbed over 849 
square miles, be, as the Commissioners calculate, equivalent to 
202,000,000 gallons daily, it is evident that it wiil require more 
than hah that area to furnish 104,800,000 gallons daily, the exact 
figures being 440^ square miles. 

It must, however, be remembered that the Commissioners 
regard this quantity as the theoretical maximum of water-supply 
available from such an area. And they are right in so doing ; 
for in some years a far larger area would have to be exhausted in 


order to produce so large a water-suppty, since not unfrequently 
the quantity of the rainfall which percolates to a depth of only 
3 feet into the soil, instead of being 6 inches, as supposed in the 
calculation, is as low as 3 inches. For three years running X 
have knowm the percolation through a depth of 3 feet of ordinary 
soil covered with vegetation to have been on the average only 
3-^ inches, and through chalk under the same conditions, less 
than 5 t inches. It would appear then that it would be safer to 
regard the available spring-water supply as not representing 
more than 4 inches of the rainfall per annum, instead of 6 inches, 
in which case the area requisite to supply 104,800,000 gallons 
daily would be 660 square miles. 

To avoid any possible error, let us look at the matter from 
another point of view. One inch of rain falling over a statute 
acre produces, as nearly as maybe, ico tons, or 22,400 gallons 
of water. Dividing this by 30 as representing the daily con- 
sumption of one person, there would be enough for one person 
for 743 days, or, say, for two for one year. Four inches of rain 
Avould render each acre capable of supplying the wants of eight 
persons, so that a square mile of 640 acres would supply 5,120 
persons for one year. Calling the population of the metropolitan 
area 4,000,000, and dividing that number by 5,120, we arrive at 
an area of 780 square miles as necessary for their supply. 

There can therefore he no doubt as to the vast extent ot 
country which the proposal of the Commissioners would place 
under unnatural conditions with regard to its springs and 
streams. 

No doubt wells may, in some few instances, be placed in such 
a position as to affect but slightly the neighbouring streams. The 
wells of the Kent waterworks, for instance, which supply 
9,000,000 gallons daily, are so placed as mainly to derive their 
supply from water that would otherwise find its way into the 
Thames by springs along its bed ; indeed, from the amount of 
chlorine present in the water, it may be doubted whether some 
portion of it is not derived from the Thames itself by filtration 
through the chalk. It seems probable that in the valley of the 
Thames immediately above London there may be spots from 
which a limited supply of water might be pumped without much 
injury to the neighbouring property ; but a wholesale abstrac- 
tion of the entire supply of spring-water from an area of even 
300 or 400 square miles could not be otherwise than most 
disastrous. 

On looking at the actual chemical analysis of the waters sup- 
plied by the different companies, as furnished by the Commis- 
sioners, there would at first sight appear to be some difficulty in 
understanding their reasons for so highly commending the Kent 
Company’s water, and so unhesitatingly condemning that of the 
other companies, if we are to take as our guide the “previous, 
sewage or animal contamination,” on which so much stress is 
laid. It is hard to comprehend why, if river or flowing water 
which exhibits any proportion, however small, of “previous 
sewage or animal contamination,” is to be regarded as suspicious 
or doubtful, the water in wells, say 100 feet deep, may be 
allowed 10,000 pints in 100, coo, or i pint in 10, and may yet 
be regarded as reasonably safe. For, in these deep wells, if at 
no great distance from a river such as the Thames, it by no 
means follows that there is not some amount of comparatively 
direct communication through which water may trickle rather 
than filter, and not improbably the river- water below London is 
more objectionable for drinking purposes than it is higher up the 
Thames. 

Let us for a moment compare the “previous sewage or animal 
contamination ” of the water supplied by the different companies 
deriving their water from the I bames and Lea with that of the 
Kent Company’s water. I take the average of the different 
analyses of each, as given at p. 270 et skj. of the Report : — 

.West Middlesex 3*083 

Grand Junction 3-226 

Southwark and Vauxhall 2*983 

Lambeth 3 *081 

Chelsea 27^5 

New River (excluding 1868) ... 2*751 

East London 2*304 


Average 2*888 

Kent Company 6*480 

or upwards of t-wice that of any one of the other Companies. 

In this average, however, is included the water from the 
wells at Charlton and Belvedere, both of which are condemned 
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by the Conunissioners, Oniitting these ti^o, the average is 
3780, which is still far higher than any of the others. 

If we refer to the headings Organic Carbon and Organic 
Nitrogen, there can be little doubt of the superiority of the Kent 
ComMny's water, but judging merely from the statistics under 
the awful heading of ‘'Previous Sewage Contamination,” that 
of the River Companies seems the purest. 

Why the source of supply from the two rivers should be con- 
demned as hopeless it is hard to determine. This startlmg 
recommendation to give up the supplies of water on which 
London for centuries has depended, is brought forward just at a 
time when the most strenuous efforts are being made to purify 
the rivers Thames and Lea, and but a few years after the Com- 
missioners on the Water Supply of the Metropolis, within whose 
proper sphere this question lay, had reported that with perfect 
filtration and efficient measures taken for excluding from them 
the sewage and other polluting matter, these rivem will afford 
water which will be perfectly wholesome and of suitable quality 
for the supply of the metropolis. 

It is not for me to enter into the chemical part of this ques- 
tion, but I may venture to express a doubt whether considerably 
more might not be done by increased reservoirs for subsidence, 
and by artificisd aeration of the water, in addition to filtration, 
so as to carry still farther the oxidation of any organic matter it 
may chance to contain. 

I have less hesitation in strongly insisting on the fact that, 
irrespective of the New River water, the metropolis is already 
supplied with 9,000,000 gallons per diem, or at least z\ gallons 
per head, of the deep-well water so highly commended, a quan- 
tity which would seem amply sufficient for dietetic and culmaiy 
purposes. I am, moreover, of opinion that the difficulty of dis- 
tributing this water over the whole area by means of a second 
service distinct from that of the water for ordinary domestic 
purposes, though great, is by no means insurmountable. Even 
were the waters of the Thames and Lea unfit for drinking pur- 
poses, it is very far from being the case, that London, is in the 
same plight as Coleridge’s “ Ancient Mariner,” with — 

“ Water, water ever3^here. 

Nor any drop to drink." 

Enough is already there for all culinary and dietetic purposes, 
could it but be distributed ; and to lay out incalculable sums of 
money and inflict incalculable mischief, in order to import che- 
mically pure water with which to lay the dust in our streets, and 
to flush our sewers, seems “a multiplying improvement in mad- 
ness, and use upon use in folly.” We might almost as well 
import wine for the purpose ; and in that case the Commissioners 
might find a historical parallel in the proclamatjon of Jack 
Cade : — “ Here, sitting upon London Stone, I charge and 
command, that of the City’s cost, the conduits run nothing but 
claret wine the first year of our reign.” 

As deeply interested in the water-power aud general pros- 
perity of one of the chalk valleys within the fated radius of thirty 
miles, I may have spokeu strongly on this question, and may 
not unfairly be accused of having done so from interested 
motives. No one, however, can submit silently to an insidious 
attack upon the property which he is fairly entided to hold ; and 
after carrying on experiments, for upwards of twenty years, as 
to the percolation of water to the underground springs in a chalk 
area, I may claim some experience in sucli a question, and much 
doubt whether my judgment is seriously distorted. Even should 
the abstraction of water be spread over a much larger area than 
has been supposed, so as to reduce the amount conveyed away 
from any particular district \ or even should the gross quantity re- 
quired prove less than supposed, it may be left to any one who will 
take the trouble to investigate the matter, to determine whether 
the effects if wider spread, or somewhat diminished in intensity, 
would be much less injurious. Any injury from this cause would 
moreover be felt with double intensity at those seasons, which 
are of by no means unfrequent recurrence, when even without 
this gigantic artificial abstraction, the water in the upper por- 
tions of the chalk district becomes short, and wells which during 
the previous season may have had fifty or sixty feet of water in 
them run absolutely dry. 

It now only remains for me to thank the Council, the officers 
of the Society, and the fellows at large, for the uniform kindness 
and consideration which they have extended to me, not only 
during the two years I have had tiie honour of being your 
president, but during the eight preceaing years, during which I 
0^ of your secretaries. I look back with pleasure on the 
y^JkiQh, during- those ten years, the Society has 


enjoyed, a prosperity which I hope may continue even in a 
greater degree, now that I quit this chair in favour of my old 
friend and fellow-secretary, Prof. Duncan, who is, in all respects, 
so thoroughly well qualified to fill it 


SCIENTIFIC SERIALS 

The yournal of the Chemical Society for January contains the 
following papers : — Isomeric terpenes and their derivatives 
(Part V.), by G. H. Beckett and C. R. A. Wright, D.Sc. The 
authors in this paper describe the results of their experiments 
upon peppermint camphor from Japan. This substance has 
been shown by Oppenheim to be an alcohol (menthylic alcohol) 
of the formula CioH;j^90H, which by the action of dehydrating 
agents yields menthene, C^oH^g, this latter substance when 
treated with bromine yielding a tecrabromide CioHi8Br4, which 
on heating splits up into hydrobromic acid and cymene. The 
cymene thus obtained is identical with those previously obtained 
from other bodies. The authors have examined also the toluic 
acid from seven different cymenes, and conclude therefrom that 
“ by the action of a large number of agents on terpenes and bodies 
related to them, absolutely the same cymene results, this cymene 
being identical -with the paramethylpropyl benzene recently 
obtained synthetically by Fittica.” Clove oil hydrocarbons and 
the liquid oil from camphor sublimation have also been exa- 
mined. — On the decomposition of stearic acid by distillation 
under pressure, by George Johnston. The oils produced con- 
tain, among other products, mixtures of seven paraffins with the 
corresponding olefines. — On tolyl-phenyl, a new hydrocarbon, 
by T, Camelley, B.Sc. The hydrocarbon is produced by the 
action of sodium upon a mixture of bromobenzene and pure 
bromotoluene (l : 4) .*-7- 

CgHjBr + CjH^.CHaBr + Na.^ = zNaBr + | 

The behaviour of this hydrocarbon on o.xidation is described, and 
and also some of its nitro and atnido substitution derivatives. — 
A simple form of gas regulator for maintaining a constant tem- 
perature in air-baths, water-baths, incubators, &c., by F. J. M. 
Page, B.Sc. — The remainder of the journal is devoted to 
abstracts from, foreign periodicals. 

The January number of the Eis commences with a paper| 
by Mr. Robert Ridgway, of the Ornithological Department^ 
of the United States National Museum, Washington, en-| 
titled “ Second Thoughts on the genus A/icrastcr,” in which} 
he modifies his view previously expressed as to the reduction of! 
the number of species, from an examination of the specimens ini 
Messrs. Salvin and Godman’s collection. The same author also! 
writes on the genus Glaii^cidium^ embodying the results of Mr. \ 
Sharpe’s criticism of a previous paper by him on the same sub- ’ 
ject ; G. jardinii is figured. — Mr. D. G. Elliot has remarks on 
some type specimens of Trochilidse from the museums of Neu- 
chatel and Florence ; and notes on the Trochilidse. In the former 
paper three of Tschudi’s types — Bourcieria insectivora^ Heliodoxa 
leadbeaUHy Leucippus Imcogaster — are discussed. The male of 
the first is described ; Trochilus otero (Tschudi) is the second ; 
the third is one of two species only of the genus. Four of Sig. 
Benvenuti’s types are described. Melhsuga Judith is PanopUtes 
Jiavescens; MelHsuga salvadorii is the female of Cynanthus 
cyanurusy Melhsuga 7 i.doljii is a female of Eriocfiewis vestita, and*- 
Polyt 77 ius cectluB is Cainpylopterus lazulus. Mr. Elliot’s second 
paper is on the genus Lainpropygia. — Mr. C. Bygrave Wharton 
has Notes on the Ornithology of Corsica, describing 1 13 species, 
mostly from the west coast. — Mr. R. B. Sharpe gives Part I, of 
Contributions to the Ornithology of Borneo, with a plate figuring 
Orikotonms lormonensis and Calamodyta dorice, based on a col- 
lection made by Mr. Arthur Everett, Circus spilonctus, Copsychus 
prt'oblematicus (sp.n.), Brachypodius i? 7 i 7 naculatus (sp.n.), Her- 
pornis brunnescens (sp.n.), Heniciiriis ruficapiUus arc the species 
described for the first time from the island. Mr. Sharpe also 
determines two new species of South African birds collected by 
Mr. F. A. Barratt near the Macamac gold-fields. They are 
Andropadus flavostriatus, and Bradypterus barratti . — Mr. J. H. 
Gurney continues his notes on Mr. Sharpe’s Catalogue of the 
Accipitres in the British Museum, discussing the Buteoninje. — 
Mr. H. £. Dresser gives notes on Severtzoff’s Fauna of Tur- 
kestan. — Prof. Newton writes on the assignation of a type to 
Linnean genera, with especial reference to the genus Strix. — 
Messrs. H. Seebohm ana J. A. Harvie Bxown give notes on the 
birds of the Lower Petchora, based on an expedition made there 
last summer. 
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SOCIETIES AND ACADEMIES 


Geological Society, Feb. 23.— Prof. P. Martin Duncan, ‘ 

F. R.S., president, in the chair. — The Rev. David Charles, 
D.D., Thomas Musgrave Heaphy, C.E., William Smethurst, 
Edward Horatio W. Swete, M.D., and John Thomas Young 
were elected Fellows, and Prof. Joseph Gosselet, of Lille, a 
Foreign Correspondent of the Society. — The following com- 
munications were read : — On the greenstones of Western Corn- 
wall, by Mr. John Arthur Phillips, F.C.S. In this paper the j 
author brought forward evidence to show that the so-called i 
“ greenstones of Penzance really belong chiefly to the following ; 
three classes : — a, Gabbros or Dolerites, in which the origi- j 
nally constituent minerals are either to a great extent un- 
changed, or, sometimes, almost entirely represented by pseudo- 
morphic forms, b. Killas, or ordinary clay-slates, c. Highly 
basic homblendic rocks, exhibiting a tendency to break into 
thin plates ; these under the microscope present the appear- 
ance of metamorphosed slates. Slaty rocks of a character 
intermediate between b and c also occur. In the Cape , 
Cornwall district the “greenstone-.’* are chiefly homblendic 
slates, sometimes with veins or bands of garnet, magrietite, or 
axinice. The rocks near the Gurnard’s H ad are almost identical | 
with those of Mount’s Bay. The crystalline pyroxenic rocks 
and metamorphic slates of the St. Ivea district exactly resemble j 
those of Penzance. The greenstones between St. Erth and St 
Stephen’s are probably altered ash-beds or hardened homblendic 
slates ; unlike the homblendic and augitic rocks of the other 
districts, they do not occur in the immediate vicinity of granite, 
but elvan courses are always found near them. The percentage 
of silica in the two series of rocks is nearly constant ; the horn- , 
blende slates contain about lo per cent, less silica than 
the crystalline pyroxenic rocks, and there is an excess of 
iron oxides to nearly the same extent, their composition 
'in other respects being very similar. The Killas is an 
acidic rock of essentially different chemical composition. — On 
columnar, fissile, and spheroidal structure, by the Rev. T. 

G. Bonney. Some of the above structures have compa- 
ratively recently been discussed by Mr. Mallet and Prof. J. 
Thomson. Both these authors agree in attributing columnar 
structure to contraction due to loss of heat while cooling, but 
differ in their explanation of cross jointing and spheroidal struc- 
ture. In this paper it is sought to show that the principle 
proved by Mr. Mallet to be the explanation of the columnar 
structure is capable of a wider application. After a brief notice 
of some instances of columnar stmcture, the author described 
cases of a fissile structure seen in certain igneous rocks (especially 
in the Auvergne phonolites), closely resembling true cleavage, 
and often mistaken for it ; also the tabular jointing of rocks ; a 
peculiar form of this, where most of the segments are of a flat- 
tened convexo-concave form ; spheroidal structure and cup-and- 
baU structure. He showed by examples that Prof, Thomson’s 
explanation of spheroidal stmcture was inadequate, and gave 
reasons for considering all these structures to be due to con- 
traction. He also discussed more paiticularly the cup-and-ball 
structure, giving reasons for thinking that the spheroidal and the 
horizontal fissures were often to some extent independent of each 
other. 

Physical Society, Feb. 26. — The president, Prof. G. C. 
Foster, F.R.S., in the chair. — The following candidates were 
elected members of the Society : — ^The Rev. R. Abbay, M.A., 
and Mr. W. Bottomley, sen. — Mr. A. Haddon exhibited and 
described a form of tangent galvanometer, so arranged that by 
the aid of an electric lamp an image of the needle can be pro- 
jected on the screen, and its deflections thus made evident to 
large audiences. A horizontal beam of light falling on a mirror 
inclined at 45® is thrown vertically upwards. In its path it 
meets with a glass box containing a lozenge-shaped ma^et 
about three-quarters of an inch long ; above this needle is a 
graduated semicircle. The pivot supporting the needle is fixed 
in the centre of the glass plate which forms the bottom of the 
box. Above this box is a lens, and on the top of the whole is 
a second reflector parallel to the first. On either side of the 
needle is a hoop of stout brass wire, fourteen inches in diameter, 
one end of each hoop being insulated by a piece of ebonite, 
while the other end is in metalhc connection with a brass ring 
which slides easily over the circular base of the instrament. The 
hoops are separated from each other by a distance equal to half 


the diameter of either hoop, 7.^., 7 inches. The instru- 

ment having been placed at a ^listance 'Vom the screen equal to 
the focal length of the lens, and the needle brought to zero 
by rotating the graduated scale, the hoops are placed 
parallel to the magnetic meridian, and the instrument is 
ready for action. As an illustration of the manner in 
which the galvanometer is employed, Ohm’s Law was proved 
in the cases of large and small external resistance. — Mr. 
O. J. Lodge, B.Sc., then described some investrg tions on 
which he has recently been engaged in reference to the flow of 
electricity in plane bounded surfaces, in continuation of a pap^r 
read before the Society in the early part of last year, by Prof. 
G. C. Foster and himself. After some introductory considera- 
tions, he pointed out that all the conditions of the flow of elec- 
tricity are known for any number of poles in an unlimited sheet. 
The problem then consists in reducing cases of pules in bounded 
plates to corresponding cases in the unlimited plane, such that 
the flow conditions on the bounding line may be the same in 
both cases. The determination of these data, however, for 
limited planes of certain forms presents considerable difficulty. 
In studying questions of this nature there are two kinds of lines 
which must be considered. These are “ equipote-itial lines,” 
abon^ which no electricity passes, and “lines of flow,” across 
which no electricity pas'-es. The boundary ot anv conducting 
surface will of course always be a line of fl-.w, a .d, in a bad 
conductor, we can form an equipotential line by laying a band of 
copper in the required direction. If, therefore, in studying a 
surface of limited extent in contact with an electrode, we can 
find a point or points outside the surface such that, if they be 
made electrodes, the boundary line of the surface becomes a line 
of flow, we are at liberty to treat the surface as part of an infinite 
plane, and all the circumstances are therefore known. To take 
the simplest case, a straight line in an infinite surLce will be a 
line of flow if equal sources be placed in pairs on opposite sides 
of the line so that one is the virtual image of the other \ but, if 
the components of each pair are of opposite sign, it becomes an 
equipotential line. To make a circle of radius (^) an equipotential 
circle, we require a source A, within, and a sink B, wiihout, such 
thatCA.CB =^ 2 . To make it a line of flow we require 
two sources, such that C A^. C A = and an equal sink at C, the 
centre of the circle. The cases of an infinitely long straight 
strip and of a surface bounded by two straight lines inclined at an 
angle d were then referred to, and Mr. Lodge showed that the 
first requires an infinite number of external sources arranged 
on a straight line, and the second an infinite number on a circle 
except when $ is a submultiple of x, the number then becoming 
finite. Diagrams of the images for certain cases of triangles and 
squares were also shown. The dimensions of the electrodes in 
contact with conducting surfaces are not matters of indifference. 
In a plane bounded by straight lines the electrodes within and 
without the boundary are of equal size, but when the boundary 
is a circle the areas of electrodes vary as the squares of their dis- 
tances from the centre. It was then pointed out that not only 
the poles may be reflected in this way, but also every point in the 
sheet ; and if the lines of flow or of potential are drawn inside a 
given circle for any arrangement of poles, the lines outsich; can 
be immediately obtained from them by inversion with regard to 
the centre of the circle by means of a Peaucellier cell. The 
author then described the manner in which the principle of 
Wheatstone’s Bridge can be employed for tracing out lines of 
equal potential. If A and B be a source and sink on a con- 
ducting ring, and P any point on the ring between A and 
B and Q any point between B and A, then P and Q are of 

equal potential whenever If now the wire under 

the point P he flattened out into a surface, the above expression 
holds good for a certain line on that surface, which is therefore 
an equipotential line. Similarly by flattening out the wire under 
the point A, the line for which the expression then holds good is 
a line of flow for a certain distribution of poles. At this point 
( the reading of the paper was adjourned to the next meeti^bf 
the Society, — Prof. McLeod exhibited a glass plate covered with 
j a film of silver which had in places been def^rat^ by means of 
Leyden jars, the poles being placed at varying distances apart. 
The form of the surface acted upon tendM towards the Lem- 
niscate of Bemouilii. 

Paets 

Academy of Sciences, Feb. 21. — Vice-Admiral Paris in the 
chair. — ^The death of M. Brongniart was announced.— The 
I following pap^ read Meridian observations of small 
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planets^ made at the Observatory of Greenmch (sent by the Astro- 
nomer Royal) and at the Observatory of Paris, during the fourth 
quarter of 1S75, by M. Leverrier. — Theorems relative to the dis- 
placement of a plane figure, two points of which fglide in two 
curves of any order and class, by M. Chasles. — Remarks on the 
laws of storms, by M, Faye. The older meteorology places the 
origin of great atmospheric movements in the lower layers, the 
new meteorology traces them to upper currents of the region of 
drrhus. — On fire-damp, by M. Faye. Instead of trjring to sup- 
press all causes of ignition (which is evidently impracticable, and 
has for result the allowing of large quantities of gas to accumu- 
mulate till an explosion comes), would it not be well to supply 
the cehings of the galleries with small open lamps every ten or 
twenty metres, so as to constantly bum the gas as it was pre- 
sented ? M. !^rthelot gave some reasons against this method. — 
On the rotatory power of styrolene,by M. Berthelot. — On the in- 
variability of great axes of the orbits of planets, by M. Tisse- 
rand. — Report on an apparatus of M. Vinot for recognising 
Stars. — On the principles which ought to govern the construction 
of common lodgments (for men and animals), by M. ToUeL 
Outline of memoir. Barracks constructed, under the author’s 
directions, for the eighth Army Corps, have realised an economy 
over the old S3^em, of 300 francs per man, and 50 to 60 francs 
per horse, or 6oo,cxx> to 800,000 francs per regiment — On the 
coefficient of dilatation of the air under atmospheric pressure, by ! 
MM, Mendeieeff and Kaiander. The most probable number is : 
a = 0'0036S43, or about instead of which has been 

adopted hitherto. — On some remarkable points in magnets, by 
M. Blondlot. If a very short magnetic needle, supported at its 
centre of gravity, be carried along near the surface of a magnet, 
then among its varying directions, those normal to the surface of 
the magnet are remarkable ; the points to which they correspond 
M. Blondlot terms orthogonal points. One property of the^e 
points is that if a small mag^ictic body be placed at one of them, 
more mechanical work will be required to remove it from 
there to an infinite distance, than if it had been placed at any 
other neighbouring point on the surface of the magnet. Another 
property : the positions of equilibrium of a small magnetic body 
in relation to a magnet are precisely the orthogonal points. — 
Composition of the dark matter that is obtained in caldning 
ferrocyanide of potassium, by M. TerreiL It is a mixture con- 
taining, in minute division, cast-iron, m^petic oxide of iron, free 
carbons, and a small quantity of cyanide of potassium. — On the 
formation of anhydrous acids of the fatty and the aromatic series, by 
the action of phosphoric acid on their hydrates, by MM. Gal and 
Etard. — On the products of the action of chloride of lime on 
amines, by M. Tschemiak. — Reply to the reclamation of M. 
Plateau, on the subject of digestion of insects, by M, Jousset. 
M. Jousset disputes M. Plateau’s statement that in insects in the 
normal state, the digestive juices are all alkaline or neutral, never 
add ; also that the liquid secreted by the gastric coecums acts on 
starch but not on albuminoid substances. — M. Husson gave de- 
tmls of a process for testing, by means of sulphate of soda, the 
resistance of stones to frost. — M. Beyris described a convenient 
syphon, which consists of a caoutchouc tube ; one end has a 
valve opening inwards, the other a stop-cock. The tube, 
stretched straight, is filled with liquid and the cock dosed ; you 
then put the valve end in the liquid, curve the tube, and open 
the cock. 

Feb. 28. — ^Vice-Admiral Paris in the chair. — The followii^ 
papers were read : — On the explosion of powder, by M. Ber- 
thdot. The chemical transformation is expressible, in every 
case^ by a simultaneous system of very simple equations.— 
Researches on a sulphate which seems to contain a new 
oxide of manganese, by M. Fremy. — On the influence of 
mould on the nitrification of azotised substances of organic 
origin, employed as manures, by M. Boussingault. In sand 
and chalk there was little nitrification ; it was in mould 
already nitrifiabl^ that all the azotised organic matters deve- 
loped most nitric acid and least ammonia. — On fire-damp, 
by M. Faye. The ascent of the light protocarburetted hydro- 
gen to the upper parts, takes place immediately, and it would 
there be burnt without danger. M. Berthelot replied. — On 
the methods of meteorology, by M. Sainte-Claire Deville. — 
Proposal made by Bouguer, in 1726, for obtaining from the 
log-books of all ships, by professors of hydrography, information 
useful to navigation, by M. de la Goumerie. — M. Dupuy de 
Lomej in presenting a work by M. Ledieu, “Les Nouveiles 
^fechines Marines,” recommended it for the application made 
o£ die' mechaaaical theory of heat, to comparative examination 


of new engines, — Report on the memoir published by Messrs. 
Noble and Abel, “ Researches on explosives, fired gunpowder.” 
— Report on a memoir of M. Alb, LePlay, on a system of irri- 
gation of meadows by means of rain-water in the mountainous 
and impermeable strata of Limousin. — Note on the meridian 
circle of the imperial observatory of Rio de Janeiro, by M. Liais. 
— ^The heart experiences at each phase of its revolution changes 
of temperature which modify its excitability. Note by M. Marey. 
The cooling corresponds to the phase of less excitability. — 
On the oil of Elssococca, and on its solid modification produced 
by the action of light, by M. Cloez. — Means of preventing 
explosions of fire-damp, by the employment, a tergo, of com- 
pressed air, by M. Buisson. He would convey pure compressed 
air in pipes to the bottom of the mine, and drive the vitiated 
air outwards. — Note on the tracings of gearings by arcs of 
a circle; improvement on the method of Willis, by M. 
Leaute. — On some combinations of titanium (second note), 
by MM. Friedei and Guerin. This treats of the oxychlo- 
ride and the sesquioxide. — On sulpho-phenylurea, by M. 
de Clermont. — On the antiseptic properties of borax, byM. 
Schnetzler. The body of a horse which had lain four months in 
a layer of borax earth in California, was quite fresh and odour- 
less, the pupil clear and bright, the hair supple and well attached. 
— Reply to M. Glenard’s last note on the r 6 le of carbonic acid in 
the phenomenon of spontaneous coagulation of the blood, by 
MM. Mathieu and Urbain. — On the reducing sugar of raw sugars, 
by M. Miintz. — Note on anew genus of fossil Entomostraca from 
the carboniferous system of Saint Etienne {Palczocypris Edwardsii), 
by M. Ch. Brongniart. — On the half November oscillation in 
America, by M. Hinrichs. This is as well marked, from Iowa 
up to Newfoundland as in Europe and Algeria. Curves are 
given. — On the manufacture of superphosphates destined for 
agriculture, by M. Millot The retrogradation of these, after 
their ordinary preparation, is due to the presence, in the natural 
phosphates, of sesquioxides, and especially of sesquioxide of iron. 
— On movement in the hairs and foliar laciniations of Drosera 
rotundifolia and in the leaves of Pinguicida mdgaris^ by M. 
Heckel. This refers to the action of chloroform and sulphuric 
ether placed near the plant under a bell jar. The effect was at 
first irritant, but, where the dose was not too strong {e,g.y three 
drops of chloroform) the organs soon returned to a state of repose. 

. The jar having been removed, it took eighteen minutes, in this 
case in open air, for the irritability to be removed. — Meteoric 
combustions, by M. De Fonvielle. He suggests a method of 
ascertaining aerostatically the amount of dust in a given layer of 
air. At the end of a pole is placed a surface of some square 
decimetres, held horizontal, one of the sides covered mth very 
pure glycerine. Let H be the vertical height traversed by the 
aerostat, S the sticky surface in square decimetres, and p the 
weight of dust received. The amount in a cubic metre will be 

— Reclamation of priority concerning the mechanism 

H S 

of an electric lamp, presented by M. Girouard. 
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UNIVERSITY REFORM 

T he discussion in the House of Lords on the second 
reading of the Oxford University Bill cannot be 
said to have been satisfactory. Those who took part in 
the debate were, almost without exception, Oxford men 
with high honours ; and they evidently represented the 
opinions of the majority of Oxford residents. It is, 
indeed, a singular circumstance that there should be 
among the peers so large a proportion of persons who 
have gained first-classes, and who have themselves held 
‘‘ idle fellowships ; ” a proportion greater than can be 
. found in the House of Commons. But the experience 
/ contributed by them, however valuable, ought not to have 
monopolised the whole discussion of the matter in a 
legislative assembly. Such experience is of the nature 
of one-sided evidence, which should be heard and weighed 
before a decision is reached ; but which cannot be per- 
mitted to substitute itself for a thorough discussion of a 
subject of national importance. This aspect of the 
debate is the more to be regretted, because it will tend to 
encourage the feeling, which seems to be already pre- 
. dominant at Oxford, that the limited vision of the present 
I race of University residents, together with their own 
I pecuniary interests, is to determine the course of acade- 
I niical reorganisation. The hopes raised by Lord Salis- 
ibury^s first speech will be dashed to the ground, if 
such petty matters as the difference between the 
legislative functions of convocation and congregation, 
the influence of the parochial clergy on either body, or 
the period during which an “ idle fellowship ” should be 
tenable, are thrust forward as the supreme considerations. 
These subjects, no doubt, require to be discussed and 
settled, once and for all ; and it is, perhaps, an omission 
tha^ tk^ not found a place in the Government 
md^dte: no ihisfortiine would be graver than if it 
were to go to the country, as the Liberal peers seem to 
wish, that the Bill does not contain principles of reform, 
in comparison with which these details sink into their 
proper insignificance. 

iLord Salisbury's speech was welcomed, certainly by 
, men of science, and we believe also by all those whose 
ideal. of a university is not confined to what they learned 
during their adult school-days at Oxford or Cambridge, 

' because he unhesitatingly announced two new principles, 
upon which the whole merits of the scheme turn. He 
proposed that the University should be endowed at the 
expense of the colleges, and that scientific research should 
take its place in the University by the side of religion and 
les^ing. Now, these two main principles were entirely 
di^egarded in the discussion of last Thursday ; or, when 
they were referred to, were damned with faint praise." 
The Archbishop of Canterbury, whose speech was, on the 
whole, worthy of his position, professed himself ignorant 
of the precise rheaning to be attached to the word 
“ research ; " as if there had not been, during the last 
three years, abundance of discussion on the subject in 
the press, and as if it had not been defined in the report 
of a Royal Commission. Both Lord Carlingford and the 
Earl of Moriey reproduce the old argument, which to 
.those familiar with the topic has long ago been worn 
VoL. xiTi.— No. 333 


threadbare, that the endowment of teaching professors is ' 
the only endowment of research which is either desirable 
or possible. It is not necessary in these pages to show, 
how entirely is this objection founded upon ignorance. It 
is enough to observe that those very persons who are the 
most ardent advocates of the present system of awarding 
fellowships as sinecures, express themselves as most fear- 
ful of the danger of opening these sinecures to the physical 
sciences, and imposiug on their holders the duty of original 
investigation. Lord Moriey was in his day a distinguished 
classical student at Balliol College ; but, so far is he from 
understanding the new demands of the present time, that he 
concluded his speech with the foUowing idle peroration : — 
“I trust that the University, reinforced by the proposed aids, 
will take up the proud position sAe has so lofig held, and will, 

I hope, long continue to hold, as the head a 7 id centre of all 
science and learning." With regard to the proposal to 
satisfy the admitted wants of the University out of the 
surplus income of the colleges, hardly a word was said, 
'Everybody was too anxious to support the condemned 
system of idle fellowships," to bestow a thought upon 
the profitable uses to which these misapplied funds might 
be devoted. And so the House of Lords read the Oxford 
University Bill a second time, without any deliberate con- 
sideration of its essential features, but evidently prepared 
to dispute in Committee over all sorts of uninteresting 
details. 

There is, however, one important point, on which not 
only the House of Lords, but also the nation at large, 
seems in danger of being misled. This has reference to 
the intentions of founders, and the original object for 
which fellowships were endowed. It seems to be uni- 
versally assumed that the intention of the founders was 
primarily to promote religion, and secondarily education. 

Orignally," said the Earl of Carnarvon, ‘^religion was 
the object of the University ; then, after a struggle, 
learning was added ; " and now it is proposed to com- 
plement the two former by the addition of research. 
Against the theory implied in the last clause nothing can 
be urged ; but the two former statements represent a 
most perverted view of history. The Archbishop of 
Canterbury, who ought to be better informed, is equally 
wrong, though less positive. We know very little, per- 
haps, now of the exact intentions of the founders. We do 
know that many of them were desirous to benefit their 
own souls by having masses celebrated in their own 
Colleges ; . . . but when that is said, we know very little 
more than that they had a general desire to pro- 
mote education." Now, as a matter of fact, there is 
no historical evidence whatever, to show that the U ni- 
versity or the colleges commenced with religious 
observances, and that learning had a hard fight 
to enter in. So far as we know anything about thei 
condition of the University of Oxford in the pfe-l. 
collegiate epoch (and it is true that our knowl^^l 
of that peri^ is very small), it is certain that the, 
sity of Oxford, like the sister University of was an 
assembly of teachers and students, by no of priests 

and monks. Study was the primary object then, as later, 
to which religious functions wer^ 'joafiy subordinate. No 
doubt the majority of the leaisns^ -men were clerici, Le,, 
in orders, but so were the^.IaiPt^&s at that time, and the 
Universities are no rnotre 'ecclesiastical corporations than 

X 
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are the Inns of Court. From the date of the foun- 
dation of the first college our knowledge becomes more 
definite. The original statutes have been preserved, 
and were published to the world by the University Com- 
missioners about twenty years ago. The evidence, there- 
fore, of the intentions of the early founders of fellowships 
is abundant, and it is also deasively clear. It was, no 
doubt, desired that the study of Theology should be 
supreme, and ample provision was made for divine wor- 
ship ; but it must be recollected that in those days 
Theology included Law, and did not exclude Natural 
Philosophy. But what the founders had foremost in 
view, as might easily be shown by copious extracts from 
their statutes, was not religion, or even education, but * 
.advanced study. The few earliest colleges make no 
! reference at all to the endowment of teaching. Their 
fellowships were established for the support of indigent 
scholars in the University of Oxford, who are bound to 
study and make progress in the divers Sciences and 
Faculties.” The function of teaching was left to be per- 
^ formed by the University, and all those who had taken 
the higher degrees enjoyed the privilege, as they were 
under the obligation, of giving instruction. “To study, 
not to teach, was the business of the Fellows. The 
I founder of Queen’s College has even expressly stated 
I that he intends his benefaction to relieve his Fellows 
I from the necessity of teaching,’’ The full period of 
study required for the degree of Doctor lasted for thirteen 
or nineteen years, vaiyung in the different faculties ; and 
the fellowships were intended to support poor students 
during this long season of probation. Nor must it be 
supposed that Theology and the Classics were the only 
subjects meant to be encouraged. Many of the founders 
made provision for the study of medicine ; at New Col- 
lege Astronomy is specially mentioned ; and William of 
Waynfiete, in the statutes of Magdalen, expressly pre- 
scribes Natural Philosophy as one of the three depart- 
ments of knowledge which the Fellows were to cultivate. 
Other instances of a similar nature might be quoted ; but 
nothing further is required to prove what the colleges 
themselves will scarcely admit, that the fellowships were 
given not as prizes to stimulate clever boys, nor as sub- 
sidies for academical teachers, but to promote mature 
study. The appeal, therefore, to the intentions of the 
founder does not lie in the mouth of the advocates of the 
existing order of things, but is one of the strongest argu- 
ments that can be used by those who support the endowr- 
ment of research, which turns out to be merely the resto- 
ration of the old practice. 


MINERALS OE NE IV SOUTH WALES 

Mines and Mitural Statistics of New Sottth Wales. 
Compiled under the direction of the Hon. John Lucas, 
M.P, ; also “ Remarks on the Sedimentary Formations 
of New South Wales.” By the Rev. W. B. Clarke, 
M.A., F.G.S. (Sydney, 1875.) 

T he volume now before us is a companion to that we 
reviewed recently in this journal on the minerals and 
rocks of Victoria,* and like it has been called forth by the 
‘ necessity of cataloguing and describing the collection of 

Sjtijcfcs Slid Minerals in the Meiboume Museuin,” Nature, vol. viv 


specimens exhibited at the Metropolitan Intercolonial 
Exhibition held at Sydney in 1875, which consisted of rock- 
specimens, fossils, samples of coal, ores of iron, and other 
metals, collected by the Examiner of Coal-fields, the 
Government Geologists, and furnished to a large extent 
by the owners of mines, the whole being arranged by Mr. 
C. S. Wilkinson, Government Geologist to the colony. The 
volume also contains statistics of the minerals raised in 2874 
and preceding years. These do not pretend to be more than 
approximations, but they are sufficient to enable us to see 
the strides this great colony is making in ihe development 
of those mineral treasures which are almost lavishly 
bestowed throughout the area already explored, and which 
give promise of still wider distribution ; meanwhile, the 
authorities seem fully alive to the importance of having 
accurate returns. It is stated that “the arrangements for 
the future are such as it is hoped will secure the coHec- 
tion, publication, and preservation of complete and 
authentic returns, and no pains will be spared to render 
our records of the past more complete than they are at 


present.” 

It may interest our readers, however, to be put in 
possession of the latest returns, which are for the year 
1874, and are as follows ; 

Total Value. 


Gold 

Coal 

Tin 

Copper 

Oil-shale (Kerosine) 

Silver 

Iron 

Antimony 


;£'30.6s6,246 

6.^63,338 

866,461 

807,4.76 

261,414 

77,216 

15,434 

897 


Total ^39,220,472 

It is impossibld- to rise firom a perusal of this volume 
without the conviction that the resources in not only the 
precious metals, but the more useful minerals— coal and 
iron — are practically inexhaustible, and that being deve- 
loped by British colonists are destined, or are at least 
calculated, to produce a nation rivalling the mother- 
country in manufacturing industry. We gather that the 
colonists now fully perceive this themselves ; and for this 
they are to no small degree indebted to the voluntary 
labours of that veteran geologist, the Rev. W. B. Clarke, 
who for a quarter of a century has been engaged in 
exploring the interior of the continent and unfolding its 
geological structure. A more detailed survey is now in 
progress, which has been attended with highly encouraging 
results ; and it would be well for intending settlers to 
possess themselves of all the available information 
afforded by the maps and reports of the geological sur- 
veyors, as by this means they may become the happy 
possessors of treasures lying below the surface. Mean- 
while, sufficient is known to enable us to give a short 
sketch of the physical features and geological structure of 
this great colony. 

New South Wales is bounded on the south by the 
Murray River— separating it from Victoria — and on the 
north by a line generally corresponding to the 29th 
parallel, by which it is separated from Queensland. 

The coast line extends from Cape Howe to Point 
Danger, a distance of nearly 700 miles, with the Ports of 
Wollongong, Sydney, Newcastle, and the Clarence River 
at intervals. At a distance from the coast-line/ varying 
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from 30 to 150 miles, runs the Cordilleras range of 
mountains — sometimes serrated, at others tabulated — 
and reaching elevations of 6,000 or 7,000 feet. ‘*The 
highest point in all Australia/^ is at the head of the Murray 
River and near the boundary with Victoria, being, 
according to Strzelecki, 6,500 feet above the sea, but 
according to the later observations of Clarke 7,175 feet. 
From the base of this range the country extends in a 
spacious plain to the sea margin, and on the west into 
the great central wilds of South Australia, and the 
regions watered by the Darling, the Lachlan, and the 
. Murrumbidgee Rivers. The central tract from the 
coast to the Cordilleras is occupied by the Sydney coal- 
field, having a sea-board of about 200 miles, and an 
■ area of over 15,400 square miles — as estimated by Air. J. 
Mackenzie, F.G.S., Examiner of the Coal-fields — richly 
stored with coal, and, along its western margin, with iron. 
Newcastle in Australia is a coal- shipping poit, as well as 
the Newcastle in the old country, and from the number 
of projected lines of railway communicating with it, 
it is clear that the neighbouring collieries are destined to 
distribute mineral fuel into the far interior, as well as to 
the ocean steamers and coast towns. 

Another point of similarity between the mother-country 
and her daughter, dates from the far-off ages of Geologic 
time ; for Mr. Clarke and other geologists have clearly 
demonstrated that the coal-beds of New South Wales 
and of Britain were elaborated in Nature’s workshop 
during the same Geological period ; and on comparison it 
will be found that the general succession of the members 
of the Carboniferous series in the North of England and 
Scotland have their equivalents, as nearly as possible, at 
the Antipodes. This may be accidental, but it is at any 
rate a striking illustration of the prevalence of similar con- 
ditions over wide areas of the globe during the Carbonif- 
erous period. 

The general succession of the Upper Palaeozoic series 
of New South Wales and their possible British represen- 
tatives is as follows : — 


and consider Mr, Clarke’s demonstration of their Palseo- 
zoic age conclusive. The whole series, with the exception 
of the Wianamatta shales, are conformable throughout, 
and the differences in the flora and fauna between the 
Upper and Lower series are not greater than those be- 
tween the Upper and Lower Carboniferous beds of Great 
Britain. 

The quantity of coal raised in 1S74 amounted to 
1,304,567 tons, and the returns of the out-put since 1S29 
show a steady annual increase. The demand in the future 
is likely to exceed the supply ; but collieries are being 
rapidly opened up where means of transport to the 
markets are available. 

Amongst the most valuable products of the coal-fields 
are the Kerosine shales,” a kind of oil-shale or cannel, 
of which 96,141 tons were raised in 1874 from three 
mines. These beds resemble the oil-cannel of Torbane 
Hill in Scotland, and the associated shales from which 
the celebrated paraffin oil is extracted. Some of these 
seams are exceedingly rich, and are used for the produc- 
tion both of petroleum and gas. Beds of clay-ironstone, 
besides large veins and masses of brown hmmatite, occur 
towards the base of the Carboniferous rocks in sever al 
places, amongst which those of Wallerawang are likely to 
become of the highest importance. A detailed account 
of the various ores has been drawn up by Prof. Liver- 
sidge, accompanied by chemical analyses, which show 
that the ores are rich, containing from 40 to 56 per cent, 
of metallic iron. Other iron-producing works have been 
established at Lithgow Valley and Berrinia, but space 
forbids fuller reference. For the accounts of the gold, 
silver, and precious stones, including the diamonds of 
Inverell and Armidale, we must refer to the pages of the 
book itself, which, though full from cover to cover of 
valuable information, suffers much from the want of a 
good index. 


OUR BOOK SHELF 


New South Wales. 


Great Britain. 


{£) Wiajtamatfa Serm. — Shales, with 
fish (PaicT 07 iis':i{s)^ fresh-water 
shells, and plants. 500 feet. 

{d) Ilazakesbwy Series, — Chiefly sand- 
stones, with ferns {Glossopteris 
browniana), 1,000 feet. 

{f) Upper Coal-measures of New- 
castle, &c., with plants — as Glos- 
sopteris, Sp/ienopieris, Conifers — 
with sixteen coal- seam sever three 
feet in thickness. 480 feet. 
Upper MariiuBeds, — Shales, sand- 
stones with coal-seams, «S:c., with 
numerous Lower Carboniferous 
shells {Sphifem^ P^-oducti, Cri- 
noidal stenrs, 350 feet. 

Lower Cof^-measures. — Shale?, 
sandstones with similar fossils. 
100 feet. 


(i) 


{a) Lepidodendron Beds.' — Shales and 
sandstone^;, with Carboniferous 
plants {Cychpioris, Knorria^ Si^ 
gillaria^ Lepidodendron) resting 
unconformably in Devonian beds. 


(t’) Possibly Permian 
Beds. 

[d] Upper Red Sandstone 
of the Glasgow dis- 
trict. 

{c] Upper coal-measures 
of Scotland, with 
Millstone Series at 
base. 


'Lower coal-measures 
1 of Scotland of the 
^ ^ , Carboniferous Lime- 
i stone age. 


(iz) Calciferous Grit Sc- 
ries. 


Though Prof. M^Coy considers, on palaeontological 
grounds, that the upper beds of the above series may be 
of Mesozoic age, we are unable to concur in that view, 


Geological Sketches. By L. Agassiz. Second Series. 

8vo. pp. 229. (Boston, James R. Osgood and Co. ; 

London, Triibner. 1876.) 

No better idea can be given of this little book than is 
obtained from the first few words of the preface. “ This 
edition of the ‘ Geological Sketches ’ offers nothing new 
to the public. Taken in connection with the former one, 
it only presents in a permanent form and in their original 
sequence all the geological and glacial papers contributed 
by Prof. Agassiz to the Atlantic Monthly during a number 
of years.” It consists, in fact, of five chatty papers on 
glacial phenomena in various parts of the world, written 
in that kind of personal manner that makes them read 
like a book of travels or a chapter of an autobiography. 
It is perhaps chiefly from this latter point of view that 
this collection is interesting. Whatever may be Agassiz’s 
position with respect to the interpretation of the phe- 
nomena of recent glaciers, there can be no question, but 
that to him is due the first recognition of their former 
existence and extent in this country and elsewhere where 
they now no longer exist. From the day of that discovery 
in 1S40, Glacial Geology,” now a department by itself, 
has been steadily growing, till investigations into the 
work of ice has been carried into almost every part of the ^ 
globe, not excluding the Tropic's. Agassiz has therefore I 
a fair right to the title of Father of Glacial Geology. He! 
gives us here an interesting sketch of his first opening up | 
this ground by his visit to Scotland, and puts in a popular I 
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form his theory of the formation of the parallel roads of 
Glen Roy. We have a glimpse of his well-known tone of 
thought in the question which he says, in one of these 
essays, one naturally asks, “ What was the use of this 
great engine set at work ages ago to grind, furrow, and 
knead over, as it were, the surface of the earth?” and 
finds as an answer that it was a special provision for 
making the surface fertile by ploughing it deeply and 
preparing it as a grain-growing soil. Perhaps we 
could not have a better justification for calling tele- 
ological arguments barren virgins,” with Prof. Hux- 
ley, than this instance, for if the glacial period were 
a special provision for the wants of man, we should 
be cut pfF from the conclusions, now almost proved by 
evidence, first that man existed in these isles before the 
glacial epoch, and second, that this epoch should rather 
be called the last glacial epoch, as there have been 
similar ones throughout geologic time. This last con- 
clusion, involving the extension of glacial conditions 
through a long range of time, at various intervals, a con- 
clusion largely due to Prof. Ramsay, will be only second 
in importance, when fully established to its extension in 
space so conclusively proved by Agassiz and others. The 
longest of the five papers in this collection is the most 
recent : On the Physical History of the Valley of the 
Amazons,” in which he gives his reasons for considering 
the whole of that valley to have been filled with ice, and 
to have extended much further to the east at that period. 
This is scarcely the place for discussing conclusions that 
have been made known in a larger work with the evi- 
dence stated ; but we may call attention to the fact that 
no furrows, striae, or polished surfaces are anywhere to be 
{qund there, and the evidence, therefore, is not of that 
po^ive ch^cter that so remarkable a conclusion would 
se^ to ^mand. The country is so little known that at 
any time fresh observations might modify any conclusion 
drawn from negative or secondary evidence. 

To the Victoria Falls of the Zambesi. Translated from 
the Original German of Edw. Mohr. By N. D’Anvers. 
(London : Sampson Low and Co., 1876.) 

In noticing the German edition of this work (NATURE, 
vol. xii- p. 331) we said that it was well worth translating 
into English, and we are therefore glad to see that Messrs. 
Low and Co. have put it within reach of the English 
reading public. The work is full of interest, and is a 
really valuable contribution to our knowledge of the 
region traversed — ^from D’Urban to the Victoria Falls of 
jthe Zambesi, Mr. D^Anvers has done his work of trans- 
lating very satisfactorily, judiciously omitting a few pas- 
sages which deal witli matter already brought before 
English readers. All the original illustrations seem to 
have been retained, including the brilliant but tasteful 
cbromo-lithographs. A new route-map, on a larger scale 
than the one in the German edition, has been constructed 
for this translation. 

Sport in Abyssinia^ on the Ma^-eb and Tackazzee. By 
the Earl oi Mayo. (London ; John Murray, 1876.) 

The Earl of Mayo seems to have published this book to 
show intending sportsmen in Abyssinia how not to do it. 
His expedition, organised solely for sport, was rather an 
unfc^tunate one. Very little sport was obtained by the 
author, and ere he had well set to work, he was taken so 
ill that he had suddenly to return to Massowah to catch 
a homeward-bound steamer. The work contains some 
shrewd observations on Abyssinian people and affairs, 
and will no doubt be appreciated by sportsmen. 

Health m the Hoitse. By Catherine M, Buckton, Member 
of the Leeds School Board. Sixth edition. (London : 
Longmans and Co.) 

This useful book consists of twenty-five lectures on Ele- ; 
mentary Physiology in its application to the daily wants 
of Man and Animals, delivered to the wives and children 


of working-men in Leeds and Saltaire. It will be found 
a great help to national schoolmasters and others engaged 
in education, who may desire to give their pupils clear 
ideas of the structure and life of man, together with a 
practical knowledge of the necessity of fresh air and 
cleanliness in their daily life. At the end of the book 
will be found questions on some of the lectures, a list of 
works useful for preparing lectures, and tables of foods 
most suitable for health. 


LETTERS TO THE EDITOR 


\The Editor does not hold hhnself respomzble for opinions expressed 
' by his co7respozidents. Neither can he undertake to return ^ 
or to correspond with the writers of^ rejected ?na?iziscripis. 
No notice is taken of anonymous commu?iicatio7tsP\ 


Corrections in the Address of the President of the 
Royal Microscopical Society (Vol. xiii. p. 332) 

By some unaccountable oversight in copying out the data for 
calculating the number of molecules of liquid water, the factor 
expressing the specific gravity of the vapour of water was omitted, 
and afterwards overlooked. The number of atoms of a gas 


should really be multiplied by f X 770 X 


■6239 


Xi-=-6i7. But 


moreover, on reflecting on the relative reliability of the deter- 
minations by the various authors of the number of the atoms in 
gases, it appears that in taking the mean, greater weight ought 
to be allowed to that by Clerk- Maxwell, since founded ou more 
recent and accurate data. If his results be considered as of 
equal value to those of Storey and Thomson tcombined, the 
mean would be reduced to so nearly the same extent as the mole- 
cules of liquid water would be increased by the above-named 
correction, that the numbers given in the address may be con- 
sidered to be as good an approximation to the truth as can be 
determined in the present state of the question, and none of 
the general conclusions need be modified. H. C. Sorby 


Vivisection 

I HOPE that you will permit me to call attention to a passage 
in the “ Statement of the Society for the Protection of Animals 
liable to Vivisecdon on the Report of the Royal Commission on 
Vivisection” (published by the Society, i, Victoria Street, West- 
minster). Under the heading “ Extracts of Evidence on Exten- 
sion of the Practice of Vivisection, and Abuses connected there- 
with,” the following words occur (p. 22) : — 

“ Dr. Crichton Brown describes : 

Forty -six animals sacrificed in trying if chloral were antago- 
nistic to pycrotoxine. Cases of poisoning by pycrotoxine are of 
very rare occurrence. Twenty-nine animals used in Ferrier’s 
series.” 

I will leave your readers to judge of the kind of impression 
which this passage tends to give ; I will only ask, is it in accord- 
ance with the ordinary principles of'justice that the following 
important details (also gathered from Dr. Crichton Brown's 
evidence) should be entirely omitted by the compilers of the 
Statement? 

I. “ Pycrotoxine is sold in large quantities as Barber's poisoned 
wheat for the destruction of birds” (3218). Concealed in an 
edible substance, this poison must therefore pass largely through 
the hands of an ignorant and careless class of persons. 

- 2. Dr. Crichton Brown ** succeeded in proving that after a 
poisonous dose of pycrotoxine has been given to an animal, if a 
dose of chloral be given subsequently the animal will recover ” 

(3163). 

3. The operation to which the animals sacrificed were sub- 
jected consisted in the introduction under the skin of a little 
fluid by means of a perforated needle .... the pain is infini- 
tesimal” (3218). 

4. The after effects axe convulsions and death, and convul- 
sions themselves are not necessarily painful ” (3218). This is 
proved by direct and distinct evidence. 

5. In consequence of the use made of Barber's poisoned 
wheat, ‘‘numbers of animals die of it in convulsions every 
year” (321S). It is almost incredible that a course of action 
which may result in saving human life should be mentioned in 
the manner above quoted ; while a course of action identical as 
far as the ultimate effect on the animals is concerned, in which 
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there is no question of saving life, and which is repeated a thou- 
sand times for the private benefit of its performers, is omitted ! 

6. In Dr. Ferrier’s research, anaesthetics were so “ carefully 
and liberally given,” that five animals out of the twenty-nine 
sacrificed ‘ ‘ died before they were touched or operated on in any 
w^ay ” (317S). Francis Darwin 

Down, Beckenham 


The Use of the Words “Weight’' and “Mass” 

In a letter with the above heading published in Nature, vol. 
xiii. p. 325, Mr. Eottomleyhas recommended that the ambiguity 
of the word weight shall be avoided by using the phrase “the 
gravity of a pound ” when we mean the downward force due to 
the earth’s attraction upon a pound weight. 

The ambiguity against which Mr. Bottomley wishes to guard 
is a very real one. Not to speak of common usage, which 
allows three meanings of the word weight to be loosely inter- 
mingled, we have two of these meanings adopted into scientific 
nomenclature. The universal practice in chemistry is to employ 
the word weight to signify mass, and anyone may satisfy Mm- 
self that this use of the word could not be dispensed wdth in 
that science by making the attempt to substitute other foims of 
expression for the convenient words weight, heavy, light, heavier, 
lighter, as used by chemists. On the other hand, physicists 
have generally employed the term to signify a force, and the best 
writers on mechanics are careful to avoid using it to express 
mass. 

But I fear Mr. Bottomley’s remedy, if adopted, would intro- 
duce quite as serious, perhaps a more serious, ambiguity. Gravity 
is an acceleration. When we say that gravity is less in a balloon 
or in a mine than at the surface of the earth, or greater at 
Glasgow than at Manchester, we are speaking of alterations of ^ 
— the acceleration due to the earth’s attraction \ and it would 
create confusion to employ this word to designate forces also. 

But a practice which I adopted in lecturing on mechanics in 
Queen’s College, Galway, many -years ago seems to meet the 
difficulty, and may perhaps recommend itself to other teachers. 
It is to use the word gj‘amtat{o 7 L in the proposed sense. 

If this were done, gi'avity at Glasgow w’ould mean an acce- 
leration j gravitation oi a kilogramme there would be a 
force ; and wtighi would continue a word of doubtful import, to 
be judged of by the context, sometimes used for a force, some- 
times for a mass, and sometimes for those pieces of metal which 
are employed as measures in weighing (as in the phrases “a set 
of weights,” “ a gramme weight ”). In further support of my 
suggestion, it may be observed that the proposed use of the sub- 
stantive gravitation follows legitimately in the English language 
from the established meaning of its correlative, the verb gra- 
vitate. 

I would wish to take this opportunity of also recommending a 
prefix which I have found of the utmost service both to students 
by assisting them to acquire clear conceptions with ease, and to 
myself. We use the prefix iiyper placed before the name of any 
metrical weight, as hpper decigramme, hyper-gramme, hyper- 
hektogramme. hyper-kilogramme, hyper- tonne, to indicate those 
forces of the absolute metrical series which are slightly larger in 
amount (about 2 per cent, more) than the gravitation at the 
earth’s surface of the decigramme, gramme, hektogramme, &c., 
respectively. 

When a student has to use weights as forces, as he must in the 
laboratory, he should be trained from the beginning to think of 
them in their relation to the neighbouring absolute forces. For 
instance, if he uses a hektogramme to exert a pressure, he should 

0 

be encouraged to think of it rather as — ths of a hyper-hekto- 

gramme (which is a force) than as a hektogramme (which is 
more properly a mass). This will also keep prominently before 
his mind that the amount of the pressure depends on the station 
at which the experiment is made. G. Johnstone Stoney 

Queen’s University, Ireland, March 9 


Mr. Bottomley remarks in his letter on weight and mass 
that appeared in Nature, vol. xiii. p. 325, that “ During the 
present session we have aided ourselves in Glasgow with four 
very important helps to the teaching of the kinetic system of 
force-measurement. . . . The third help is the construction by 
Prof. Thomson, for the first time so far as I know, of spring 
balances for indicating poundals and kilodynes.” 


Will you permit me to point out that about three years ago 
Prof. Ball, when introducing the C. G. S, system of units into 
the course of mechanics at this college, had a series of dynamo- 
meters in absolute measure specially constnicted by Messrs. 
Salter, of West Bromwich. These dynamometers were exhi- 
bited at the Bradford meeting of the British Association, and will 
also be seen at the forthcoming Loan Exhibition at the South 
Kensington. W. F. Barrett 

Royal College of Science, Dublin 


Metachromism 

Mr. Flinders Petrie in his interesting letter (vol. xiii. 
p. 348) criticises the abstract of my paper which appeared in 
Nature some weeks ago. Before considering his communica- 
tion, I would remark ihat my argument against Schonbein’s 
theory accounting for metachromism is based upon the colour 
relation which he mentions. I gave a small table of anhydrous 
binary compounds which conform to the rule, and that table 
includes the chlorides of chromium which Mr. Pttrie has pushed 
out into the cold. The relation is thus referred to : — “ Those 
compounds in a series which show the highest amount of the 
basylous element have the most refrangible colours.” So far as 
I am aware, it is there announced for the first time. 

For the sake of clearness we will first examine Mr. Petrie’s 
proposition: — “Increase of the electro-negative element pro- 
duces a colour- change towards the red end of the spectrum, and 
vice versd” 

Increase of the electro- negative element is acco?npanicd hy less 
refrangible colours, but to say that this increase produces the 
change is going farther than the observations warrant, is, in 
short, opposed to fact. Forexrmple, if we take the series of 
oxides of chromium which he gives — CroO^ green, CrO^ yellow 
green, CrOg red, I fail to see that increase of the electro-negative 
element, f.e., colourless oxygen produces a change towards the red 
end, or, on the contrary, that decrease in the positive element 
does the same. The facts seem rather to show that colour in any 
body is dependent upon the proximity of its molecules, since we 
find bodies which, with like chemical composition but different 
densities, have different hues. 

The metachromatic scale given on page 298 is not intended to 
be absolute, and may, in fact, need a little modification with the 
accession of more knowledge. But certainly Mr. Petrie’s re- 
marks do not affect it, because ( t), the colour gradation he refers 
to is attended by chemical differences, whereas in metachro- 
matic phenomena we have purely physical alterations ; (2) white 
does not come between yellow and blue, cither in the “natural” 
or in the metacbromaiic arrangement. For if by “natural 
arrangement ” he means that of the pure spectrum, then green 
is what intervenes between blue and yellow, and white has its 
nearest counterpart in the ultra-violet grey. Quite recently this 
part of the spectrum has been termed “ silvery grey ” by M. 
Sauer. Independently of this, however, I was led to place 
white in the ultra-violet part of the metachromatic scale by cer- 
tain mineralogical facts which I shall not trouble your readers 
with detailing here. 

The assertion, then, that white comes between yellow and 
blue, would seem to rest upon the colour relation found to obtain 
between the oxides of the alkali metals, which really is not worth 
much, because of the little we know about the sub-oxides ; and 
because even the chief series he gives, that of sodium, is an ex- 
ception to the rule, Na202 being pure white (Watt’s “Dic- 
tionary,” vol. V,, p. 340), and not orange, as Mr. Petrie 
states ; and, finally, because we cannot fairly compare the order 
of colour we see in the binary compounds with what we get in 
metachromatic phenomena, although to a great extent there is a 
colour parallelism which is remarkable. Wm. Ackroyd 

Royal College of Chemistry, South Kensington, 

March 4 

The U.S. Survey Publications 

In Nature, vol. xiii. p. 314, I observed a liote upon the 
rumour that the publication of Prof. Hayden’s Geological Re- 
ports was likely to be stopped by the U.S. Government. 

Having brought the paragraph under the notice of the Museum 
Committee of the Town Council, I am requested by them to 
communicate with you, and to say that several of these Reports 
have been received by the Leicester Museum, and are regarded 
as of great value j and that the Museum Committee will be glad 
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to co-operate in any proceeding which may be thought most 
1 ikely to induce the Government of the United States to continue 
the publication of them. Fredk. T. Mott 

'■ Town Museum, Leicester, hlarch 7 


Origin of the Screw Propeller 

I SHOULD like to remark, in reference to last week’s letter on 
the origin of the screw propeller, that I have long considered 
the pectoral fins, which are so extremely useful to and prominent 
upon soles, or the family Fknronectidcs^ as being highly sugges- 
tive of this more modem m^de of propulsion. Anyone who 
likes to watch these extremely interesting fish in their swimming 
movements and graceful gyrations may witness the action and I 
think attribute to its movements more than is possible in the case 
of ash and other seed vessels. 

Valentines William Earley 


The Three Kingdoms of Nature 

Ih reply to your correspondent’s question as to which of the 
three kingloms “ water ” belongs, I beg to state that the strict 
scientific definition of a mineral, adopted in most mineralogies, 
is as follows ; a mineral is ‘any inorgafiic, homog-meoiis^ natural 
substance. 

i This definition obviously includes water, which is accordingly 
f ' always described in books on mineralogy ; and the fact of water 
f being a liquid at ordinary temperatures cannot of course exclude 
i it from the list of minerals. Indeed, in some mineralogies, 

[ gases — such as carbonic acid, sulphurous acid, and even the air 
[ — are described as minerals. Water, like many other minerals, 
f can exist in more than one form ; thus, if the temperature of our 
? globe were much lower than it is, we should only have water in 
' the form of the transparent crystalline solid, known as ice, which 
—like other minerals, such as sulphur, metallic lead, metallic 
mercury, <S:c. — ^has its own particular point of fusion ; thus : 
sulphur melts at 226'’ F. , water at 32'’, mercury at 29 "^. All 
‘ thi^ substances still further resemble one another in their capa- 
bility ,df being converted into a gaseous form, at certain fixed 
temperatures. These facts— with many others — prove water to 
he as much a mineral as calclte or gypsum. E. G. C, 

Upper Holloway, N., March 13 


The Recent Storm 

Yesterday's storm appears to hive been a true cyclone, and 
to hive passed nearly centrally over here about half-past one 
o’clock. I first noticed the barometer at ii a.:m. I forward 
o!>servutio!is : — 


Sunday. 

Barometer. 

10 A.M. 

‘Winil and rain S. ... 

— 

II „ 

Strong ditto 

27 

13 „ 

Ditto from S.W. 

26-9 

12.30 P.M. 

Increased ditto 

26 85 

I ,, 

Great gale, S.W. ... 

26 '8 falling stHl.i 

1.20 ,, 

Ditto, S.W 

At 

1-35 

Calm 

lunch. 

\ 

S rong wind ficm N. 

■ 26*8 rising. 

2 

with driring sleet... j 

2 .jO ,, 

Gale, snow and sleet . 

' 26-85 

3 

Ditto, rather increased 

26*9 

4 

Brisk breeze, N. 

27 

5 » 

Slight breeze, N. ... 

27*35 



27*9 


Being a rise inch ih seven hours. 
StapkhuEst, Kent, March 13 T. S. Usborne 


Bed-time 

Can any of your readers inform me on what ground the fol- 
lowing saying is based, and to what extent ii is true : — “ One 
hour’s sleep before twdve is worth two after.” 

March 10 Vita Brevis 


OUJ^ ASTJ^OA^OMICAL COLUMN 

Comet 1S4.0 — In Astro jwntiseke NaclirlcJiie^i^ 

No. 2,079, Dr. Kowaiczyk, of Warsaw, publishes his in- 
vestigation of a definitive orbit for the comet discovered 
at Berlin, by Prof. Galie, the present Director of the 
Observatory at Breslau, on the 25th of January, 1840, 
^ This is tir lower than I ever saw it before. 


This comet, which was last observed at Kremsmunster 
on. the rst of April, had already been made the subject of 
extensive calculation by Professors Piantamour and 
Loomis. The former, in 1843, discussing his own series 
of careful observations taken at Geneva, found (Astron. 
Nach.^ No. 476) that a parabolic orbit represented the 
comet’s course within the probable limits of error of 
observation ; on including the series taken at Berlin he 
found the most probable orbit to be an ellipse, but of 
great excentricity to which little weight was considered to 
attach. Loomis, on his side, taking into account the 
effect of planetary perturbation during the interval of the 
comet’s visibility, also found an ellipse, but with a more 
moderate excentricity, the period of revolution being 
about 2,420 years ; the sum of the squares of the errors 
in the ellipse is diminished to one-third of the amount 
with the best determinable parabola. Loomis’s investi- 
gation will be found in the “ Transactions' of the American 
Academy,” vol. viii. ; his orbits are not included in the 
extensive collection in Dr. Carl’s “ Repertorlum der 
Cometen-Astronomie,” a work which, notwithstanding its 
great utility to the student of this branch of the science, is 
yet not complete or free from numerical errors, 

Kowaiczyk starts with the parabolic elements obtained 
by Piantamour in 1843, comparing them with the whole 
course of observations. After introducing the corrections 
for aberration and parallax, and the earth’s positions from 
Leverrier’s tables, instead of those from the Tables of 
Carlini used by previous computers and by the usual 
method of equations of condition for ten normal places, 
he finally arrives at an elliptical orbit, veiy closely agree- 
ing with observation, and showing a period of revolution 
of 3,789 years. 

Berliner Astronomisches Jahrbuch, 1878.— The 
Berlin Ephemeris for 1878 has been received during the 
past week. In its speciality — the ephemerides of the 
minor planets — Prof. Tietjen has evidently made a very 
vigorous and successful effort to keep pace with the fre- 
quent additions to the list ; his volume contains approxi- 
m.ite places for every twentieth day during the present 
year of 144 of the 160 sniill planets hitherto detected, 
and accurate opposition ephemerides of 71, occupying 
together one-third of the entire work. Tlie collective 
table of eleme.its to No. 147 inclusive is not the least 
important part of this volume of the Jahrbuch, 

Prof. Tietjen continues to transfer to the Berlin work — 
of course after reduction to that meridian — the places of 
the moon from our Nautical Almanac^ which, by order of 
the Admiralty, is invariably published three complete 
years in advance of t^at to which it applies, and consider- 
ably earlier than any other of the national ephemerides. 
The economy of labour of computation thereby effected, 
which is probably found by the conductor of the Be 7 di 7 ier 
Jahrbuch of material assistance for the production of his 
extensive work on the minor planets, might possibly be 
extended in other directions. An ephemeris of the moon 
from Hansen’s Tables, employed for all the European 
ephemerides, admits of pretty complete check at a small 
expense of calculation, and there appears to be no advan- 
tage derivable from an independent work involving such 
heavy labour as the computation of the moon’s positions 
through a w^hole year. Prof. Tietjen contents himself 
with a few direct calculations from the Tables which he 
says ‘‘ invariably exhibit a satisfactory agi'ecment ” with 
the results in the Nautical Almanac, 


PHYSICAL SCIENCE IN SCHOOLS 

■y^HEN I claimed for science a position of educational 
equality “both as regards 7 -ange and time with 
classics and mathematics,” I intended to express the 
amoimt of science teaching in the school curriculum 
which alone can satisfy the upholders of a scientific edu- 
cation. I am as fully aware as Mr, Wilson is of the 
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importance of a firm mathematical foundation, and I am 
as far from wishing to overwhelm the younger boys with 
science before they have mastered the elements of arith- 
metic and grammar and languages as he can be. My 
experience amongst boys has, however, not been such as 
to enable me to say exactly when a thorough science 
teaching ought to begin. 

The mistake, as it seems to me, which is prevalent 
respecting science teaching in schools, is the notion that 
it is a subject to be lectm^ed upon for two hours per week 
to those already educated, and w’ho show an aptitude for 
it, whilst it can, and ought to, be introduced at a definite 
period as a regular part oi school wo 7 ‘k. It is now usually 
made an extra subject, a quasi-amusement, put on the 
same footing as drilling or drawing, whilst it can, and 
ought to, be made as much a discipline as the Latin 
grammar or Euclid, affording, as it does, in my opinion, 
if properly taught, an excellent training ground for 
acquiring that reasoning power and habit of application 
which it is usually supposed can only be gained through 
one or other of these older channels. I am sorry that 
Mr. Wilson thinks that any man of science is misleading 
public opinion on this subject. This is a serious charge, 
but as it rests on a misconception, I remain convinced 
that in the long run public opinion will endorse our 
views. 

It is out of my power to tell Mr. Wilson whose business 
it is to make the change to a better state of things, wh.ich | 
he himself feels to be necessary, for he admits that the ’ 
new examination is adverse to scientific education. I do, i 
however, feel strongly that unless the authorities of our 
great schools and the examining Boards set earnestly to 
work to introduce this new discipline and give it (as 
many of them to their honour are now beginning to do) a 
fair field and no favour, the beneficial infiuence which 
these schools have had on English education, must soon 
begin to diminish. 

The Balliol scholarships and the other great Univer- 
sity “ advertisements I believe to be in many ways 
stumbling-blocks in the path of true education in this 
country ; “ the many,’^ as Mr, Wilson truly says, are kept 
to swell the triumph of the few,’' and the prizes have to be 
got at any cost to boy or school.” Are we never to 
break loose from this degrading bondage to the Moloch 
of examination ? I for one think better both of commis- 
sioners, governors, and head-masters, and look forward 
with hope to the ultimate emancipation of school-boys 
from their ancient fetters. Then those subjects will be 
taught at school which are best suited to make the mass 
of boys good citizens, and to forward the highest interests 
of the country, instead of the great aim of the schoolmaster 
being to secure a Balliol scholarship. We shall then see 
less than we do now of University men taking to sheep- 
farming in Australia, and hear less complaint of the 
superiority of our continental friends both in pure science 
and its application, Henry E. Roscoe 


PROF, FLOWERS S HUNTERIAN LECTURES 
ON THE RELA TION OF EXTINCT TO EXIST- 
, ING MAMMALIA ^ 

\ . IV. 

I T was mentioned in the last lecture that no true Probos- 
cideans have been found below the Miocene strata, 
but among the most remarkable of the numerous recent 
discoveries in the Eocene formations of Wyoming Terri- 
tory, North America, has been that of a group of animals 
of huge size, approaching, if not equalling, that of the 
largest existing elephants, presenting a combination of 
* characters quite unlike those known among either recent 
or extinct creatures, and of which there were evidently 

I Abstract of a course of lectures delivered at the Royal College of Sur- 
geons ‘ ‘ On the Relation of Extinct to Existing Mammalia, with Special 
-Reference to the Derivative H>T)Othesis,” in conclusion of the course of 1873, 
^See Reports in Nature for that year.) Continued from p. 356. 


several species living contemporaneously. To form some 
idea of their appearance, we must ima^gine animals very 
elephantine in their general proportions, elevated on 
massive pillar-like limbs, with the same complete radius i 
and ulna, the same short, round, five-toed feet which : 
distinguish the elephants from all other known hoofed 
quadrupeds. The tail, as in the elephants, was long and 
slender, but the neck, though still short was not so much 
abbreviated as in modern Proboscideans, and there is no 
good evidence of their having possessed a trunk. The brain 
was exceedingly small for the size of the creature. The 
head differed greatly from that of the elephants, being 
long and narrow, more like that of a rhinoceros, and, as 
in that animal, was elevated behind into a great occipital 
crest, but unlike that or any other known mammal, it had 
developed from its upper surface, three pairs of con- 
spicuous laterally diverging protuberances, one pair from 
the parietal region, one over or in front of the orbits, and 
one near the forepart of the elongated nasal bones. 
Whether these were merely covered by bosses of callous 
skin, as the rounded form and ruggedness of their\ 
extremities would indicate, or 'whether they formed the| 
bases of attachments for horns of still greater extent J 
either like those of the rhinoceros or the cavicorn rumi-| 

, nants, must still be a matter of conjecture. But in either' 
case they must have given a very strange aspect to the 
creature which possessed them, and have been formidable^ 
weapons in encounters either with animals of its own 
kind, or with the fierce carnivorous beasts whose remain^ 
are associated in the same deposits with them. Therd 
were no incisor teeth in the upper jaw, but a pair of huge 
descending canine tusks very similar in position and form 
to those of the musk-deer. Behind these, and at some 
distance from them, were, on each side above and below, 
six molar teeth of comparatively small size, placed in con- 
tinuous series, each with a pair of oblique ridges, con- 
joined internally, and diverging externally in a V-like ; 
manner, and with a stout basal cingulum. The lower 
incisors and canines were small, and are only known at 
present by their sockets. The dental formula is— ■ 

z 2^ c L.p = 34 - 

3133 

The first discovered evidences of the existence or; 
animals of this group were described by Leidy in 1S72,] 
under the name of Uintathermm^ from the Uintah| 
Mountains, at the base of which they were found. Verw 
shortly afterwards other portions of bones and teeth ofi 
either the same or closely allied forms, were described by| 
Marsh as Dinoccras^ and by Cope as Loxolopliodon and^ 
Eohasilciis. Whether these 'names will ultimately be re- 
tained for separate generic modifications, or whether they 
will have to be merged into the first, it would be prema- 
ture to- attempt to decide upon the evidence before us, 
A more important question is, what are the affinities of 
the animals, and what light do they throw on the general 
evolutionary history of the class to which they belong 1 
Looking at the totality of their organisation as already 
known, at first sight they seem^ to present a considerable 
resemblance with the Proboscidea. The absence of the 
third trochanter, and of the fossa for the ligamentiim 
teres on the femur, and the general form of the feet with 
their short broad toes are quite Proboscidean characters, 
but a closer examination of the structure of the carpus aiid 
tarsus, especially of the mode of union of the differ-ent 
bones with each other, shows more .essential afiSairies 
■with Rhinoceros. The same may be said of the cranium, 
so that on the whole they appear to come nearer to the 
Perissodactyle Ungulates than was formerly supposed. 
This relationship is strengthened by the discovery of 
other forms, constituting the genera Bathmodon and A/lf- 
ialophodon of Cope, of earlier geological age, which with; 
the same general structure of the UintatheriidcE retain inj 
a most interesting manner many primitive characters,' 
especially the complete number of incisor and premolar 
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teeth. These are forms for fuller information upon which 
we anxiously wait. 

The negative evidence (which of course must be re* 
\ ceived with the greatest caution in palaeontology) of the 
'absence of remains of any of these animals in the true 
Miocene or Pliocene deposits of North America, indi- 
cates that the race became extinct at least in that land, 
though it possibly may have emigrated elsewhere, and 
perhaps in Asia, may have laid the foundation of that 
fiamily which first appears in the Old World under the 
more familiar aspect of typical Proboscideans. While, 
mowever, there are no grounds for assuming that the 
latter were derived direccly from the Eocene Bathmodons 
and Uintatheriums, it is not too much to look upon these 
as affording some indications of the steps by which the 
process might have taken place, and, as such, their dis- 
covery is one of the most interesting that has been re- 
vealed by modern palaeontological research. 

It should be mentioned that Marsh, who has given us 
5 very full information upon the osteology and dentition 
r^of ^is group, has made of Umiathermm and its imme- 
liate allies a peculiar order of mammals, to which he 
jives the name of Dinocercita^ while Cope, who formerly 
included them in the Proboscidea, and placed BatJunodon 
nd its allies in the Perissodactyla, has recently formed an 
rder called Aniilypoda^ containing two sub- orders, of 
;hich Dinoceraia is one, and Pantodonta {Bathmodo}i 
and Metalophadofi) the other. 

The tertiaries of South America have yielded some 
very remarkable forms of mammalian life, the nature and 
affinities of which have greatly puzzled all zoologists who 
have attempted to unravel them. Macrazichefiia has 
been already described among the Perissodactyle Ungu- 
of which group it is undoubtedly a member, although 
in some characters somewhat aberrant. The articulation 
of the fibula with the calcaneum is an Artiodactyle, or 
perhaps generalised character. The teeth ally it to 
Palseotherium and Rhinoceros. Homahdontotherium 
from the banks of the River Gallegos, South-east Pata- 
gonia, is known by the teeth alone, which, though very 
generalised, are on the whole rhinocerotic. Nesodon^ 
from the same locality, also only known by the denti- 
tion and some parts of the skull, connects the last and 
Macraiichenia with Toxodon. These three genera have 

the typical dental formula of 

I . . 3143 

j Toxodon is an animal about the size of a hippopotamus, 
I of which many specimens have now been found in Pleis- 
/ tocene deposits near Buenos Ayres, which have been 
I described by Owen, Gen-ais, and Burmeister. The teeth 
* consist of incisors, very small lower canines, and strongly 
curved molars, all with persistent roots ; the formSa 

being apparently z Z c^p^ m ^ = 3^. The cranial cha- 
3^3 3 

racters exhibited a combination of those found in both 
Perissodactyles and Artiodactyles, but the form of the 
hinder part of the palate, the absence of an alisphenoid 
canal, and especially the tympanic being firmly fixed in 
between the squamosal and the exoccipital, ankylosed to 
both, and forming the floor of a long, upward directed 
meatus auditorius, is so exactly like that of the Snina^ 
that it is difficult to believe that it does not indicate some 
real affinity to that group. These characters seem 
to outweigh in importance those by which some zoolo- 
gists have linked it to the Perissodactyla, and the absence 
of the third trochanter, and the articulation of the fibula 
with the calcaneum tell in the same direction. The struc- 
ture of the feet is not^ known, but it is probable that it 
had five toes on each. 

Mesothemini, Serres, also called Typotherzum by Bra- 
and Gervai’=, was an animal rather larger than a 
Cap^bara, and of much the same general appearance. 
Its s^leton is completely known, and shows a singular 
combination of characters, resembling Toxodon, or a 




generalised Ungulate on the one hand, and the Rodents, 
especially the Lepozddce on the other. In the presence of 
clavicles, of five toes on the fore-foot and four on the 
hinder, it differs from all existing Ungulates, and yet if 
it is considered as a Rodent, it must be looked upon 

as a most aberrant form. The teeth are / 1 ^ 5 ^ £ 

2 O I 

m ~ = 24. Although our knowledge of many of these 

forms is still very limited, we may trace among them a* 
curious chain of affinities, which, if correctly interpreted, f 
would seem to unite the Ungulates on the one hand, with; 
the Rodents on the other; but further materials arej 
needed before we can establish with certainty so impor- 
tant a relationship, one which, if true, would alter mate- 
rially some of the prevailing views upon the classification 
of mammals. It may be convenient provisionally to in- 
elude those Ungulates which are neither ArtiodactyIa\ 
nor Perissodactyla^ under a third heading, of which Poly A 
dactyla'^ be the appropriate designation; thought 

there is no evidence that they form such a homogeneous ] 
group as either of the other two. 

( To be co7itimied . ) 

A — 

PROF. HUXLEY^ S LECTURES ON THE EVP 
DENCE AS TO THE ORIGIN OF EXISTING 

VERTEBRATE ANIMALS^ 

L 

'T^WENTY years ago the arguments as to the causes of 
the phenomena of organic nature, brought forward 
in support of the then recently advanced views of Mr. 
Darwin, were largely speculative ; all one could hope to 
show was that no valid objections could be urged against 
the theory of evolution. But since that time many have 
run to and fro and knowledge has been increased ; the 
question has come out of the region of speculation into 
that of proof ; every day increases our familiarity with the 
phenomena of life on the globe in antecedent ages, and so 
gives us the only valid evidence obtainable as to the 
evolution of living things. 

When ’we consider any animal at the present day there 
are three hypotheses which may be put forward with 
regard to its origin: that it arose out of nothing, that it , 
had its origin from dead inorganic matter, or that it arose j 
as a modification of some pre-existing living being. It is I 
hardly worth while to consider the two first of these 
hypotheses — ^for the first it would be utterly impossible to 
obtain any evidence, and the second is devoid ot all ground 
of analogy, and opposed to all our knowledge of what 
actually takes place. The last, on the other hand, should, 
if true, be capable of some sort of proof— at any rate it 
can be brought to the test of facts. 

It is quite conceivable that all evidence as to the origin 
of an animal may have disappeared, and that the problem 
becomes, in consequence, insoluble by direct evidence, 
analogy and probability being the only guides left. As a| 
matter of fact, however, we possess in the 70^000 feet of f 
stone, gravel, sand, &c., which form the earth’s crust, * 
fossil remains imbedded in chronological order, and in 
many cases so perfectly preserved, that all important * 
details can be made out almost as well as in the recent 
state. 

The plan adopted in these lectm-es will be not to give 
aE obtainable evidence with regard to the origin of each 
group of vertebrate animals, but to select from each class 
one or two definite cases of living animals, and to see 
what evidences can be obtained, by going back in time, 
as to the way in which they have come about, or at any 
rate as to the extent of the duration of their existence. 

^ An extension of the order Toxodo 7 itia of Owen, and Ungulata 7nulii- ' 
digitafa of Burmeister. 

= A course of six lectures to working men, delivered in the theatre of the ^ 
Royal School of Mines. Lecture I., Feb. 28. 
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“ To begin with fishes : we will take as onr first example 
the very beautiful genus Beryx^ a fish not unlike our sea- 
bream, found widely distributed through the deep seas, and 
extending to about 40^ on each side of the equator. Like 
the perch or the sea-bream, it is a greatly spedahsed fish ; 

> the head is immensely large, the bony rays supporting the 
I fins hard and unjointed, the ventral fins or represen- 
tatives of the hind limbs situated just behind the head, 
under the throat, the operculum curiously ornamented, and 
the air-bladder completely shut off from the gullet ; thus 
differing very markedly from a more generalised fish such 
as the herring or carp, in which the head is proportion- 
ally much smaller, the fin-rays soft and jointed, the 
, ventral fins far back, the operculum not ornamented, and 
Uhe air-bladder communicating by a duct with ^the ceso- 
] phagus. 

We now know that at depths greater than five or six 
hundred fathoms, the sea-bottom is to a great extent com- 
posed of a very fine greyish- white mud, sticky when first 
removed from the water, but afterwards hardening into a 
I delicate friable stone, not at all unlike chalk. This mud, 

\ v/hich is largely made up of shells of the minute marine 
I organism Globigerina^ forms the bed of thousands of 
I square miles of sea in which Beryx lives, and there can 
be no doubt that w^hen the fish dies it sinks to the bottom, 
and, its soft parts being destroyed, becomes gradually 
imbedded in the soft mud, there to remain until the present 
sea-bottom is upheaved and becomes dry land. 

Now, as a matter of archaeological evidence, what is 
known of the history of Beryx and of the source whence 
it proceeded? Naturally it is useless to seek for such 
evidence except in deposits formed under like conditions to 
those in which the fish lives at the present day. Through 
5 the whole of the Pliocene and Miocene epochs no deep-sea 
formations are known, but in the middle of the Eocene 
period—a time so remote that tropical plants flourished 
I on the banks of the Thames, and crocodiles abounded in 
I this country*— we are acquainted with an extensive deep- 
jsea deposit, the Nummulitic limestone, which, besides the 
5 fossil giving it its name, contains large quantities of 
Globigerina, in all essential respects like that of the pre- 
ss ent day. In this formation are found two forms closely 
ialiied to Beryx, but with such slight differences as to 
1 receive different generic names \ these are known as 
lAcanus and Pristigasler. On passing from the Eocene 
I or lowest tertiary to the chalk or uppermost secondary i 
formation, which bears the closest possible resemblance 
to the modern Atlantic mud— the two may, in fact, be 
looked upon as belonging to one continuous series of 
deposits — we find an actual Beryx, a fish differing 
no more from the modem Berices ■ than the various 
modern species of Beryi do from one another. 
This fossil, owing to the fineness of the chalk-forming 
I mud in which it was buried, is so perfectly preserved, 
jthat all the details of structure of its hard parts, even to 
Ithe ornamentation of the scales, can be compared with 
ithose in the recent fish ; and in this way the most con- 
■clusive evidence is obtained that the differences which 
Separate it from its modem relatives are of no greater 
mportance than those by which the recent species of j 
Beryx are distinguished from one another. I 

Thus we have positive evidence that a fish altogether 
like the Beryx of the present day, existed millions of years 
ago, before the Alps, the Himalayas, or the Rocky Moun- 
tains were upheaved, and has continued to live ever since. 
In face of these facts we cannot but conclude that the 
' modern Beryx is derived from that of the chalk, and that j 
the hypotheses of its creation out of nothing, and of its 
origin from inorganic matter are, for scientific purposes, 
simply non-existant. 

As to the form from which the Beryx of the chalk was 
^ derived, we have absolutely no evidence, for there is no 
trace of any such fish in any lower formation, 

- We now pass on to a fish of a far older and less , 
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specialised type than Beryx — the genus Ceralodus, re- 
cently discovered in Australia. This animal, which 
attains a length of six feet, is distinguished by the pos- 
session of very curious fins, consisting of a central lobe, , 
with a surrounding fringe of fin-rays, and by the character ' 
of its teeth, which are produced into curious horn-like 
processes, so arranged that those of opposite jaws interlock. ; 
Ceratodus is probably a vegetable feeder, lives in fresh or 
brackish water, and is said sometimes to leave its native 
element and crawl about among the weeds on the bank. 
It is enabled to do this by the fact that it can breathe air 
directly as well as air dissolved in water ; it has, in fact, 
besides gills, an organ which is altogether a half-way 
house between the air-bladder of a fish and the lung of 
an amphibian. 

In the Wealden, the most recent estuarine deposit of which 
we have any knowledge, there is no trace of Ceratodus to 1 
be found, but this is har^y surprising, as only two or three | 
small patches of the earth’s surface formed at this epoch 1 
have been examined, and animals have a geographical 
distribution at all times. But on passing back to the 
Trias, a formation as far from the chalk in point of time 
as the chalk from the present day, we find teeth belonging 
to an undoubted Ceratodus, in shape and in microscopic 
structure, exactly like those of the modem Australian fish. 
No other remains of the Triassic Ceratodus have as yet 
been found, but teeth are known to be so important a 
diagnostic character that no naturalist would have any 
hesitation in naming the genus to which the fish bearing 
such teeth should be assigned. 

Thus we have a far more astonishing ex fmple of a per- 
sistent type than was afforded by our Beryx, and as in the 
case of the latter fish, all trace of the actual genus Cera- 
todus is lost at this point, and we are obliged to content 
ourselves with a few singular hints as to the way in which 
the type has come about. The most valuable of these j 
hints are obtained by a study of a singular group of fish] 
found in great abundance in the Old Red Sandstone.! 
These are distinguished by the possession of curious 
fringed fins, unlike those of any other fish except Lepido- 
siren and Ceratodus — ^in fact, one genus, Dipterus, has > 
fins quite like those of Ceratodus, and its teeth and skele^ 
ton were formed on just the same type. It is doubtful 
whether there is any relation between Ceratodus and 
Dipterus in the way of ancestry, but the resemblance 
between them is remarkable. 

It must seem rather strange for a known evolutionist 
to select as examples two fish like Beryx and Ceratodus, 
which, of all others, seem most likely to support the notion 
that species are immutable. The adverse side only of the 
question has been stated to-night, the other side will be 
treated of on future occasions. 


THE OLD RED SANDSTONE 

A t a meeting of the Glasgow Geological Society os 
the 24th ult., Sir William Thomson, F.R.S., presi- 
dent, in the chair, Prof. Geikie, F.R.S., communicated the 
results of recent researches into the “ History of the De- 
posits known as the Old Red Sandstone,” After a pre- 
liminary outline of our present knowledge on the subject, 
he proceeded to consider the development of the Old Rea 
Sandstone in the British Isles under its accepted three- 
fold division into Lower, Middle, and Upper. The LoW^ 
member, wherever its true base can be seen, is 
pass down conformably into the Upper Silurian i^ks. 
But a well-marked line of ^ demarcation, both by physical 
characters and fossil evidence, runs between the two 
systems. The Silurian formations continue replete with 
organic remains up to their uppermost zone'; but on 
entering the red strata of the overlying system_ we meet 
with a remarkably abrupt ‘ change, for the fossils almost 
wholly disappear, which occur belong for the. 
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most part to fishes and crustaceans. The author pointed 
out the geological evidence in favour of great terrestrial 
oscillations as explained by Prof. Ramsay, whereby the 
bed of the Silurian sea in our area came to be raised into 
land wfith wide lakes and inland seas. He showed that 
the beginnings of the movements which led to those 
results could be traced back a considerable way into the 
Silurian period, that over large tracts the Silurian deposits 
had been upraised before the close of that period, and 
that the oscillations continued during the accumulation 
of the Lower Old Red Sandstone, as indicated by the 
coarse conglomerates, the great mass of the deposits, and 
the unconf ormabilities traceable in them. Recent detailed 
work of the Geological Survey has brought to light the 
fact that this lower division of the Old Red Sandstone 
attains an almost incredible thickness. In Lanarkshire and 
Ayrshire Mr. B. N. Peach has found it to measure 1 5,000 feet. 
In Perthshire, from the combined surveys of Mr. Peach and 
Mr. R. L. Jack, it has been ascertained to reach a depth 
of more than 19,000 feet. But the author has found that 
traced eastward into Forfarshire and Kincardineshire, its 
thickness rises above 20,000 feet. And yet in no case is 
its top actually seen, since it has either been removed by 
denudation, or buried under some more recent unconfonn- 
able formation. Nor is its base to be found, since along the 
flank of the Grampians a great fault runs from the North 
Sea at Stonehaven to the estuary of the Clyde, with the effect 
of throwing the strata of the Old Red Sandstone on end, 
sometimes for a distance of two miles from the line of the 
dislocation. The amount of displacement must be in 
some places not less than 5,000 feet, as indicated by the 
position of occasional outliers of conglomerate on the 
Highland side of the fault. One of the most striking 
fetures in the formation is the enormous development of 
its contemporaneous volcanic rocks. These are underlaid 
m Kincardineshire by about 5,000 feet of sandstones and 
shales, and they pass tmder the grey flags and conglome- 
rates of Forfar, and an upper series of red and purple 
sandstones. They consist of thick sheets of various por- 
phyries with beds of tuff and enormous masses of coarse 
volcanic conglomerates. Zones of grey flagstones, includ- 
ing the well-kno'vvn beds of Carmylie near Arbroath, are 
intercalated in them. In the Ochil Hills, according to 
the measurements of Mr. B. N. Peach, this volcanic 
zone reaches a depth of not less than 6,500 feet. It runs 
from the sea-coast at Dunottar through the chain of the 
Sidlaw and Ochil Hills to near Stirling. It reappears 
south of the Forth, in the Pentland chain, and stretches 
south-westwards in great force across Lanarkshire and 
Ayrshire. The author then alluded to the fossils hitherto 
noticed in this part of the Old Red Sandstone in different 
parts of Britain, pointing out the contrast they present to 
those of the preceding Silurian rocks. He showed that 
in Forfarshire the well-known crustaceans and fishes had 
been obtained from strata, lying not as hitherto supposed 
at the base of the system, but several thousand feet 
higher, and that the fish-bed found by Mr. Mitchell in 
Kincardineshire, and supposed by Sir Roderick Murchison 
to indicate from its Acanthodian forms an approach to 
the middle Old Red Sandstone, really lay below the 
position of the Turin flagstones so well explored by Mr. 
Powrie. 

The so-called ^‘Middle" Old Red Sandstone is not 
known certainly to exist anywhere else in Britain than in 
the north of Scodand. This subdivision was introduced 
by Sir R. Murchison, and is based wholly on the evidence 
from fossils. It presents a remarkably distinct series of 
ichthyolites, which have not been met with in the Lower 
Old Red Sandstone of the south, and which have therefore 
been held to mark a higher series of deposits. The 
“ Middle ” Old Red Sandstone is typically developed in 
the well-known flags of Caithness. Those strata, long 
since described by Sedgwick and Murchison, cover nearly 
tlte whole of that county, and stretch into the Orkney 


and Shetland Islands. The author had measured a 
section of these on the east coast of Caithness more than 
8,000 feet in thickness. They show conglomerates and 
red sandstones at the base, and similar strata re- 
appear on different higher horizons. But on the 
wtiole, the series consists of dark-grey, hard, fine- 
grained flagstones, sometimes bituminous, often cal- 
careous, and frequently abounding in remains of fishes, 
entomostraca, and land-plants. No evidence of contem- 
poraneous volcanic action has yet been met with in these 
rocks. The general character of the whole series differs 
in many respects from that of the Old Red Sandstone on 
the south side of the Grampians, and appears to indicate 
widely different conditions of deposit. The basins in 
which the Caithness flags, and the Arbroath flags accu- 
mulated, were separated by the intervening mass of the 
Inverness-shire and Aberdeenshire highlands, as shown by 
the basement conglomerates on each side of the moun- 
tains. The author then dwelt on the fossil evidence and 
its bearings. He suggested that it could not be held to 
prove a “ middle ” series, and that it was not inconsistent 
with the idea that the Caithness flags really belonged to 
the Lower Old Red Sandstone, the peculiarities of their 
fauna not being greater than might be due to great 
differences of physical geography, and to the fact that 
the respective areas of deposit were isolated from each 
other. He farther pointed out that some of the most 
characteristic forms of the lower group occur in the 
Caithness and Orkney beds, Pteraspis^ and Ptery- 
goius. The Caithness flags abound in land-plants like 
Stgillaria, Lepidodendron, and some of the peculiar De- 
vonian forms found by Dr. Dawson in Gasp6. Some of 
these latter forms have recently been detected by Mr. R. 
L. Jack in the course of the work of the Geological Survey 
in Perthshire. 

The red and yellow sandstones, red clays, and red con- 
glomerates and breccias, included xmder the term “ Upper 
Old Red Sandstone,” are copiously developed in Wales, 
in Ireland, and in the south of Scotland. •'In the two 
last-named regions they have been shown to lie uncon- 
formably on all older formations, there being a complete 
physical discordance, and an entire difference in organic 
contents, between these strata and the Lower Old Red 
Sandstone, In South Wales a less marked break in the 
series may be suspected from the cautious descriptions 
given by Sir Henry De la Beche. In the north of Scot- 
land Sir R. Murchison has described the Upper as gradu- 
ating downwards into the Middle or Caithness flags. 
In Caithness itself, however, and in Orkney, they are 
completely discordant, and the same relation may be 
inferred to hold elsewhere. This uppermost member 
thus bears the same relation to the Caithness flags as to 
the Arbroath flags. Wherever the top of the series can 
be seen, it is found to pass gradually and conformably 
into the base of the Carboniferous system. So thoroughly 
do these two series of deposits dovetail with each other that 
no sharp line can be drawn between them. If we work 
our way into the red rocks from the Carboniferous side, 
we may claim them as merely the base of the Carbonife- 
rous system. If we approach them from the side of the 
Old Red Sandstone, we may well regard them as a late 
and unconformable sub-division of this system. 

The author next adverted to the fossils peculiar to the 
Upper Old Red Sandstone, calling attention to the con- 
tinuance of land-plants and ganoid fishes as characteristic 
Old Red Sandstone features. He then, in conclusion, 
pointed out the physical geography which appears to be 
indicated by the deposits of this period. It is still pos- 
sible to map out some of the terrestrial and lacustrine 
areas which then marked the site of Britain. Hill-ranges, 
still in existence, formed prominent features in the land- 
scapes of that time, though with many differences of out- 
line ; in particular, with water-filled bays, straits, long 
jfjord-like inlets and scattered lakes which have been filled 
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Up with sandstones, conglomerates, and breccias. The 
red stain of these deposits, occasional pseudomorphs of 
rock-salt and layers of gypsum, combined with ripple- 
marks and sun-cracks seem, as Prof. Ramsay has sug- 
gested, to indicate the concentration of the sahne waters 
which filled these basins ; while further evidence of the 
unwholesome nature of the water may be indicated by 
the general paucity of fossils in the strata, and by the 
immense numbers of well-preserved fishes which are 
sometimes met with crowded into a small space, as if they 
had come from fresher water elsewhere, and had been 
inclosed and killed in scattered pools. The peculiar 
breccias and brecciated conglomerates of the Upper Old 
Red Sandstone have been compared to some recent 
Glacial deposits, and the resemblance has been pointed 
out between the form of the stones in these deposits, and 
those in common boulder-clay. It should^'be noted also 
that in many cases these breccias occur in old valleys, 
and bear many of the characters of valley-moraines. 
Such are those to the east of Ullswater, and those which 
flank, and in some places penetrate the Lammermuir 
Hills. In the latter district worn dome-shaped bosses of 
rock underlying the breccias recall the aspect of true 
rocJies mouto 7 i 7 iees. Another glacial feature is suggested 
by the basin-shaped hollows (apparently sometimes true 
rock-basins) in which' the deposits lie. Further indica- 
tions of ice are given by the remarkable patches of 
angular and rounded stones scattered through the red 
sandstones of Arran, the occurrence and position of which 
may be accounted for on the supposition that they are 
portions of shore- gravel, which have been frozen and 
transported in cakes of floating-ice. 

Indications of terrestrial disturbance during the accu- 
mulation of the Upp'er Old Red Sandstone in Scotland 
are furnished by the Lammermuir Hills. Towards the 
close of the period, and thence through the deposition of 
the Lower Carboniferous rocks, volcanic action which 
seems to have been quiescent for a long interval, broke I 
out again over the south of Scotland. To this period 
belongs the chain of old lavas and tuffs which may be 
traced from the mouth of the Nith eastwards by Lang- 
holm and the Tarras Water, to the head of the Siitrig 
Valley, and through the plain of the Tweed as far north- ; 
wards as the Whiteadder. The Garlton Hills, Campsie 
Fells, and the ranges of hills which run down Renfrew- 
shire and the north-east of Ayrshire, and are prolonged 
into Bute, the Cumbrays and Arran mark a prolonged 
series of volcanic eruptions during this same period. 
Probably the terraced hills of Lome are of similar age. 
Traces of contemporaneous volcanic action occur likewise 
in the Upper Old Red Sandstone of the north of Scotland, 
and form a remarkable feature in the cliffs of Hoy, one of 
the Orkney Islands. 

The author brought forward evidence to show that 
while the Upper Old Red Sandstone was being deposited 
in the British area, there existed outside that area a sea in 
' which some of the characteristic corals, brachiopods, and 
other organisms of the time of the Carboniferous Lime- 
stone already existed. He- pointed out the intercalation 
of limestone bands in the Red Sandstone series in Arran 
and elsewhere, a long way below the base of the Cement- 
stone group which underlies the Carboniferous Lime- 
stone. These calcareous bands, full of species of fossils 
which are familiar in the Carboniferous Limestone, seem 
to indicate that while, on the whole, the Upper Old Red 
Sandstone, and the red strata at the base of the Carbon- 
iferous system were deposited under conditions imfavour- 
able to the presence of at least corals, crinoids, and 
molluscs, their formation was interrupted by intervals 
during which clearer and less saline water prevmled, 
perhaps owing to the removal of barriers which allowed 
the access of the main ocean with its animal forms into 
the closed lagoons and inland seas j^of the Upper Old 
Red Sandstone. 


ON REPULSION RESULTING FROM RADIA- 
TION^ 


'^HIS paper contains an account of experiments on the 
action of radiation on bodies the surfaces of which 
have their radiating and absorbing powers modified by 
various coatings. The difference between a white and a 
lamp-blacked surface in this respect was at first not very 
decided, and experiments have been instituted with the ob- 
ject of clearing up some anomalies in the actions observed. 
Two pith discs, one white and the other black, are suspended 
on a light arm in a glass bulb by means of a fine silk 
fibre ; after perfect exhaustion the white and black discs 
are found to be equally repelled by heat of low intensity, 
such as from the fingers, warm water, &c. A copper ball 
is then tried at gradually increasing temperatures. Up 
to 250° C. it repels botti equally, above that the black is 
more repelled than the white, and at a full red heat the 
repulsion of the black disc is very energetic. A lighted 
candle acts with more energy than the red-hot copper. 

The presence of even a small quantity of aqueous 
vapour in the exhausted apparatus almost, if not quite, 
neutralises the more energetic action which luminous 
rays appear to exert on a blackened surface. 

After describing several different modifications and 
some new forms of apparatus devised to facilitate experi- 
ment, the author gives a drawing of an instrument which 
enables him to get quantitative measurements of the 
amount of incident light falling on it. It consists of a 
flat bar of pith, half black and half white, suspended hori- 
zontally in a bulb by means of a long silk fibre. A small 
magnet and reflecting mirror are fastened to the pith, 
and a controlling magnet is fastened outside so that it 
can slide up and down the tube, and thus increase or 
diminish sensitiveness. The whole is completely exhausted 
and then inclosed in a box lined with black velvet, with 
apertures for the rays of light to pass in and out. A ray 
of light reflected from the mirror to a graduated scale, 
shows the movements of the pith bar. The degrees of 
deflection produced by the light of a candle at distances 
from 6 feet to 35 feet are given; 

The experimental observations and the numbers which 
are required by the theoretical diminution of light with 
the square of the distance, are sufficiently close, as the 
following figures show : — 

o 

Candle 6 feet off gives a deflection of 21S 
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The effect of two candles side by side is practically ' 
double, and of three candies three times that of one 
candle. 

The action of various solid and liquid screens is next 
given. 

A candle three feet off*, giving a deflection of 180°, has 
its action reduced to the following amounts by 


Yellow glass 
Blue „ 
Green „ 
Red „ 
Water „ 
Alum „ 


161 

102 

lOI 

128 ‘ * 

47 , ' 

27 


A candle on each side of the apparatus, and equidistant 
from it, keeps the index ray of light at zero ; by shading 
off either one or the other the light flies off to either 
extremity of the scale. This gives a ready means of 
balancing two sources of light one against tne other. Thus, 

I Paper read at the Royal Society^ Feb. id, by William Crookes, F. R.S., 
&c. Partin. 
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retaining the standard candle 48 inches off, on the left 
of the bar, the index is brought to zero by placing on the 
right 

2 candles 67 in. off. 

I candle behind solution of sulphate of copper 6 „ 

„ „ alum plate 14 « 

A small gas burner 113 „ 

These experiments show how conveniently and accu- 
rately this instrument can be used as a photometer. By 
balancing a standard candle on one side against any 
source of light on the other, the value of the latter in 
terms of a candle is readily shown ; thus in the last 
experiment the standard candle 48 inches off is balanced 
by a gas-flame 1 13 inches off. The lights are therefore 
in the proportion of 48- to 113-, or as i to 5^. The gas- 
burner is therefore equal to candles. 

By interposing screens of water or plates of alum, and 
so cutting off the dark heat, the actual luminosity is 
measured. In addition to this, by interposing coloured 
glasses ox solutions, any desired colours can be measured 
either against the total radiation from a candle, its lumi- 
nous rays, or any desired colour. One coloured ray can 
be balanced against another coloured ray, by having 
differently coloured screens on either side. 

The_ variations in the luminosity of a “standard” 
candle will cease to be of importance. Any candle may 
ht taken ; and if it be placed at such a distance from the 
apparatus that it will give a uniform deflection, say of 
100 divisions, the standard can be reproduced at any sub- 
sequent time ; and the burning of the candle may be 
tested during the photometric e.xperiments by taking the 
deflection it causes from time to time, and altering its 
distance, if needed, to keep the deflection at 100 
divisions. 

If the pith bar in this instrument be blacked on alter- 
nate halves, an impetus given by a ray of light always 
acts in the same direction of movement. A candle causes 
it to spin round very rapidly until the suspending fibre is 
twisted up, and the rotation is stopped by the accumu- 
lated torsion. 

By arranging the apparatus so that the black and white 
surfaces are suspended on a pivot instead of by a silk 
fibre, the interfering action of torsion is removed, and the 
instrument will rotate continuously under the influence of 
radiation. To this instrument the author has given the 
name of the “ Radiometer.^^ It consists of four arms of 
very fine glass, supported in the centre by a needle-point, 
and having at the extremities thin discs of pith lamp- 
blacked on one side, the black surfaces all facing the same 
way. The needle stands in a glass cup, and the arms 
and discs are delicately balanced so as to revolve with 
. the slighest impetus. 

In the “ Proceedings of the Royal Society” last year, 
the author gave a brief account of some of the earlier 
experiments with these instruments. In the present paper 
he enters very fully into the various phenomena presented 
by them, and gives Tables showing the number of revo- 
Inrioas made by the radiometer when exposed to a con- 
stant source of light removed different distances from the 
instrumenL The law is that the rapidity of revolution is 
inversely as the square of the difercnce between the 
light and the instrument. 

When exposed to different numbers of candles at the 
same distance off, the number of revolutions in a given 
time are in proportion to the number of candles, two 
candles giving twice the rapidity of one candle, and 
three, three times, S:c. 

The position of the light in the horizontal plane of the 
instrument is of no consequence, provided the distance 
is not altered ; thus two candles, one foot off, give the 
§aine number of revolutions per second, whether they 
by side or opposite to each other. From this it 
follows tliat if the radiometer is brought into a uniformly 


lighted space it will continue to revolve. This is proved 
to be the case by experiment. 

The speed with which a sensitive radiometer will re- 
volve in full sunshine is almost incredible. Nothing is 
visible but an undefined nebulous ring, which becomes at 
times almost invisible. The number of revolutions per 
second cannot be counted, but it must be several hun- 
dreds, for one candle will make it spin round forty times 
a second. 

The action of dark heat (t.e., from boiling water) is to 
repel each surface equally, and the movement of the 
radiometer is therefore arrested if a flask of boiling water 
is brought near it. The same effect is produced by ice. 

From some observations made by the author, it appears 
probable that heat of a still lower refrangibility repels the 
white more than it does the black surface. Many in- 
stances are given of the radiometer revolving the reverse 
way. Thus, breathing gently on the instrument will gene- 
rally cause this effect to be produced. 

An experiment is described with a radiometer, the 
moving parts of which are of aluminium, blacked on one 
side. When exposed to the radiation from a candle, the 
arms revolve the normal way. On removing the candle 
they revolve the reverse way. Heated with a Bunsen 
burner the arms revolve the normal way as they are 
getting hot, but as soon as the source of heat is removed 
and cooling commences, rotation sets up in the reverse 
way, and continues with great energy till the whole is 
cold. It appears as if the reverse movement during the 
cooling is equal in energy to the normal movement as it 
is being heated. 

It is easy to get rotation in a radiometer without having 
the surfaces of the discs differently coloured. An experi- 
ment is described with one having the pith discs blacked 
on both sides. On bringing a candle near it, and shading 
the light from one side, rapid rotation is produced, which 
is at once altered in direction by moving the shade to the 
other side. 

The author describes many forms of radiometer, by 
means of which the movements can be exhibited to a 
large audience, or can be made to record themselves 
telegraphically on a self-recording instrument. 


THE WATER SUPPLY OF TRIE METROPOLIS 

I N the concluding portion of his anniversary address 
printed in the last number of Nature (p. 376), the 
late president of the Geological Society severely criticises 
the proposal of the Rivers Commissioners to supply 
London with pure spring water. The Commissioners 
advise that the drinking water of London should continue 
to be derived from its present sources, but that it should 
be led away to its destination before it is mixed with the 
sewage of Oxford, Reading, Windsor, and other towns, 
and before it is fouled by the filthy discharges of paper \ 
mills and by other disgusting refuse. 

Mr. John Evans thinks that it can hardly be believed 
that such a proposal as this should have been brought 
forward, involving, as he believes it would, if carried out, 
the conversion of the “ fertile meadows ” of the Thames 
Valley into ‘‘arid wastes,” and tlie utter destruction of 
“ watercress beds, now of fabulous value ; ” he adds that 
“ even the canals and navigable rivers will become liable 
to sink and be lost in their beds.” In predicting these 
dire results, he doubts whether his “judgment is scriotisly 
distorted,” although he admits being deeply interested in 
the water power of one of the threatened valleys, and | 
protests that no one can submit silently to an insidious (?) ^ 

attack upon his property. 

Having carefully studied for many years the hydrogra- 
phical features of the Thames and other valleys, I have 
no hesitation in saying that Mr. Evanses fears are, for the^ 
most part, entirely unsupported by experience. Sterility 
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'|0f surrounding land has not accompanied the withdrawal 
I of vast volumes of water from the deep wells at Deptford, 
‘^Thames Head, Caterham, Canterbury, Watford, Tring, or 
|Lichheld, and it is singular that Mr. Evans should have 
■; overlooked the fact that moisture is supplied to growing 
'plants from above and not from below. However nume- 
rous the wells of a given district may be, the rain must 
still fall upon the surface of, and soak through, the land 
before it can reach them. 

As the dry~weathe 7 ‘ flow of the Thames even above 
Teddington lock is 600 millions of gallons daily, it would 
be waste of time to discuss seriously the possibility of 
canals and navigable rivers sinking into their beds in 
consequence of the abstraction of about one-eighth of 
that volume from springs and deep wells in that portion 
, of the river basin. With regard to the water-cress 
interest, it is true that the Rivers Commissioners have not 
j been so deeply impressed as Mr. Evans with the stupen- 
I dous importance of this department of Thames agri- 
j culture, but it can scarcely be doubted that a wealthy 
t city, containing 4,000,000 of inhabitants, would be able 
«and willing to pay for any damage which it might inflict 
upon this or any other branch of industry. 

The two most disgusting impurities revealed by the 
microscope in Thames water, as delivered for dietetic 
purposes in London, are the fibres of partially digested 
flesh meat, and those of variously coloured rags. The 
presence of these objects in our potable water clearly in- 
dicates the two chief kinds of insoluble polluting matter 
cast into the Thames, although chemical analysis cannot 
always trace to its sources the dissolved animal and vege- 
table impurities which it finds accompanying these in- 
; soluble materials. The question raised, 'therefore, is 
1 simple enough ; — Shall the inhabitants of this ‘‘ over- 
’ grown city,’' as Mr Evans contemptuously terms it, drink 
the pure spring water which nature offers them in singular 
abundance in the Thames valley, or shall they not be 
permitted to taste this sparkling beverage until the paper 
manufacturers, in the exercise of what they call their 
rights, have washed their filthy rags in it, and half a 
^million of people have polluted it by their drainage ? 

It is remarkable that whilst Mr. Evans shows so much 
consideration, in his presidential address, for the pockets 
of the watercress-growers, he has so little to bestow upon 
the inhabitants of the overgrown city, for he does not 
hesitate to propose that the latter should encounter the 
expense of two separate water services — one (pure) for 
dietetic, and a second (polluted) for other domestic pur- 
poses. Now, leaving out of consideration altogether the 
risk of the polluted water being often used for dietetic 
purposes instead of the pure, and the enormous cost and 
inconvenience of laying and maintaining a new set of 
water-mains throughout the hundreds of miles of London 
streets ; the supply of each house with a new water service, 
together with the necessary alterations of the old pipes, 
could not cost, on the average, less than 4/. In February 
last 523,801 houses were supplied with water by the eight 
metropolitan companies, and we have consequently here 
an expense of tnore than 2,000,000/. Surely a very small 
fraction of this sum would suffice to buy up any injured 
watercress-growers, even at “ fabulous ” prices. 

In their sixth report, the Rivers Commissioners of 1 868 
state that the basin of the Thames, including that of its 
tributary, the Lea, is upwards of 5,000 square miles in 
^xtent. Rather more than one half of this area, including 
ihe oolitic and cretaceous formations, is covered by a" 
porous soil upon a permeable water-bearing stratum, the re- 
mainder being occupied by the Oxford, Kimmeridge, gault, 
and London clays. The annual rainfall of this district 
averages about 28 inches, or 5,217 millions of gallons per 
day. Two-thirds of this vast volume of water is lost by 
Evaporation, while, of the remaining one-third, one-half 
passes away in floods, and the other half only is at pre- 
sent available for springs and deep wells. But even this 


small fraction amounts to 870 millions of gallons daily, 
and it is proposed to take for the supply of the metro- 
polis only 120 millions of gallons after it has practically per- 
formed all its fertilising functions ; whilst, of this volume, 
there is even now supplied to London, in dry weather, 
about twenty-two millions of gallons. It is highly prob- 
able, however, that the volume of water available at present 
far springs and deep wells could be augmented to an extent! 
commensurate, or nearly so, with the amount so abstracted! 
for the supply of London. The chalk, and to some extent j 
the oolite of the Thames basin, constitute an immense^' 
sponge which sops up the water falling upon it and main-l 
tains it, partly by capillary attraction and partly by its I 
resistance to flow, at considerable elevations above the ^ 
nearest rivers. This sponge has been aptly likened by 
Mr. Thornhill Harrison to an inverted reservoir, and just 
as the dry-weather flow of the Thames and its tribu- 
taries could be augmented by the judicious use of artificial 
storage reservoirs, so could the total yield of spring water 
from this vast natural reservoir be increased, by artificially 
bringing the water in it to a lower level before the occur- 
rence of the autumn and winter floods. The spongy! 
reser\mir would thus be rendered capable of receiving | 
those heavy rainfalls which, at present unable to find! 
storage room below, either run oti the saturated surface I 
and constitute the winter floods, or immediately displace \ 
a corresponding volume of spring water from the sponge | 
forcing it into the Thames and its affluents. 

In the concluding paragraphs of his address Mr. Evans 
tries to show, from the results of chemical analysis, thatl 
the polluted water of the Thames is purer than the spring I 
water from the chalk, and he thus seeks to make the in- 1 
habitants of the metropolis content with their present * 
supply. His statements on this subject are founded upon '' 
an entire misconception of the meaning of the analytical 
results, A most exhaustive chemical examination of the 
river waters of the Thames basin, on the one hand, and 
of the spring and deep-well waters on the other, has 
shown, in the most unmistakable manner, the immense 
superiority of the latter for dietetic purposes. Indeed, it 
is obvious that, even with the most efficient river conser- 
vancy imaginable, aided by the best efforts of the Legis- 
lature, the Thames must always receive so much pollution 
as to render its use for the supply of the metropolis highly 
objectionable. No preventive measures can hinder the 
washings of highly-manured land, the excrements of 
cattle, the imperfectly purified sewage of towns and vil- 
lages, and the partially cleansed discharges from paper- 
mills, skinneries, and tanyards, from mingling with the 
stream in enormous volumes. Such matters, though not 
obviously offensive to the senses (when, this highest prac- 
tical stage of purification has been reached), are still, from 
a sanitary point of view, of a very dangerous character. 
But even if this were not so, and if fatal results had never 
been known to follow the domestic use of such water, the 
refined feeling which separates the civihsed man from the 
savage, and which excites loathing at the bare idea of 
organic matter, which has recently formed part of a"* 
human body, being supplied for human consumption, 
ought here to assert itself, and secure the rejection of 
such a beverage. E* Frankland 


\ SCIENTIFIC NOTES TAKEN IN THE , \ 
HIMALAYAS 
1 . — Atmospheric Absorption. 

T he following notes refer chiefly to spectroscopic work. 

andNthey are, I think, of interest, as they show 
the importance of establishing a regular series of similar 
observations at different points of the globe. 

Prof. Vogel has lately published in Poggendorfl’s 
Annalen the results of his observations taken in the 
Red Sea and in the Indian Ocean. He comes to the 
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conclasion that the relative intensity of the blue and red 
end of the solar spectram is subject to great variations, 
variations ».yhica do not seem to stand in a simple rela- 
lation to the hygroscopic state of the atmosphere or to 
barometric pressure. My results, while entirely confir- 
matory of those of Vogel, point to the fact that in the 
higher regions of the Himalayas, and at the season the 
observations were made, atmospheric absorption takes 
place chiefly in the red end of the spectrum. The blue 
end of the solar spectrum, even when the light of the sun 
has passed through a cloud, is remarkably bright. 

The following extract from my note-book will place this 
fact beyond doubt. The observations were conducted at 
Simla with a spectroscope of eight prisms of about 6o°. 
The direct sunlight was reflected by means of a small 
mirror into the slit. The slit was generally adjusted until 
one line between Di and Do was distinctly seen. As far as 
I could judge, all the lines, but not more than those given 
in Angstrom’s map, were seen. The rainy season had 
just begun, but had not yet appeared in the violent way it 
did after my departure from Simla : — 

Extract from Note-hook. 

June 27, 8 A.M. — B beautifully shaded. Light visible in 
the blue as far as wave-length 4040, and most likely 
further, but the telescope cannot be moved to greater 
deviation. 

9 A-M. — Space beyond B closes up, while in the blue 
the spectrum is as visible as before. 

Red end closes up. Blue perfectly visible. 

11.15 — The red closed up stiU more. The blue as 

clear as before, 

. The sky is beautifully blue, but a slight halo seen round 
the sun. 

J^y 5.30 P.M. — ^The atmospheric lines near D seen 
distinctly. The blue is exceptionally clear and visible as 
far as H. Sky rather cloudy, and hio round the sun. 

6.30 p.M. — Sun very near horizon. Spectrum seen from 
C to G. 

In judging on the visibility of the spectrum, it should be 
borne in mind that, owing to the great number of prisms, 
a great part of the absorption in the blue was due to the 
glass, and that, therefore, owing to the great dispersion in 
the blue and instrumental absorption, the blue was seen 
under peculiar disadvantage. The above are only a few 
out of many observations. I have observed the passage 
of a cloud in front of the sun without any apparent effect 
in the blue, while the red end was all cut off, 

I was at the same time struck by the fact that the peculiar 
redness of the clouds in the evening, which we observe so 
often in our climates, was only rarely seen, and when seen 
the colour was rather yellow than red. On making this 
remark to a friend competent to judge, and who through 
a repeated sojourn in Simla was enabled to form an 
opinion, I heard that the redness of the sky at sunset 
was often and beautifully seen at the end of, and after the 
rainy season. 

I now pass to a few observations which I have made in 
Upper Thibet, a country which lies beyond the range of 
the rainy season. The observations all point to the 
remarkable clearness in the blue. As I have said, the 
hygroscopic state of atmosphere, as measured by the wet 
and dry bulb or barometric pressure, cannot alone 
account for all the phenomena. I find, for instance, that 
the presence of vegetation affects the atmospheric 
absorption in a remarkable degree. In the Kyan 
Cbu plain, for instance^ the plateau on which I ob- 
served the mirage described in Nature (vol. xiii. 
p. 67), objects at ten miles distance look as sharp 
distinct as those half a mile off. It is, in fact, 
impossible to judge of distance. Crossing the Taga- 
l^Pass (iS,coo feet), we descended from that plain into 
the' v^Iey of the Indus. As soon as we reached vege- 
tation, at a distance of only two marches from the above- 


mentioned plain, and at height still above 13,000 feet, the 
whole aspect of the country is a different one. Dis- 
tant mountains now take that lofty blue colour which 
gives such peculiar charm to the landscape. In the even- 
ings especially you cannot help knowing that there is 
something between your eye and a distant object which 
affects its colour and distinctness, and through it you get 
a standard for judging distances. Without vegetation, , 
even at a lower height, as, for instance, in the valley of the 
Bagha (Lahoul), you seem to look through a vacuum. In 
the upper part of the valley of the Indus, of which I am 
now speaking, I have not seen that clearness in the atmo- 
sphere which I have invariably seen in Switzerland at a 
height of 3,000 feet The strong radiating power of the 
sun, which stands much more vertical in India, is evi- ; 
dently the cause of this, for it can only be organic matter 
floating in the atmosphere which can produce such a 
striking result That the absence of any rain or deposit 
of any kind must not be left out of account is clear. The 
air in the side valleys of Cashmere, although rich in vege- 
tation, is particularly transparent Strange enough the 
principal valley of Cashmere, i,e. the valley of the Jehlum, 
is generally hazy, although there is a good deal of rain. 

I have seen the planet Mars look almost white ; Jupiter 
and the other stars at that time had a bluish tint. 

II. — Glaciers, 

On the maps of Upper Thibet one finds a great many , 
glaciers marked down. From my knowledge of glaciers 1 
I would not have given to these frozen masses of snow 1 
the name of glaciers. On inquiring further into the matter, I 
I find that from measurements made by Schlagintweit 
these so-called glaciers have only very little, if any motion ; 
and judging from what I have seen and heard, I should 
say they must be only half-formed glaciers. The cause of 
this seems to me to be the want of pressure above the 
glaciers. In a country where the snow line is 19,000 feet 
high, and in which the mountains are seldom over 21,000 
feet — for such is the country I am talking of — there cannot 
be a sufficient pressure to convert the snow into a clear 
mass of ice. I am however told that there is in Spiti one, 
but only one, glacier which deserves the name. 

III . — Temperature of the Blood, 

I am sorry that my observations on the temperature of 
the blood were cut short by untimely breakage of the 
thermometers. I have taken, however, a few observations 
in the plains of India, when the temperature of the air was 
higher than that of the blood. In a temperature of about | 
ioo° the blood was little above 98“. 

IV. — Parhelia, 

According to received opinions, parhelia are due to the 
refraction of light through crystals of ice. If this ex-| 
planation is correct, and there seems to be no reason to ! 
doubt it, the following observations are of interest, as 
they show that even at the equator ice- clouds exist, and 
that parhelia are more often seen in India than in England. 

I have only once been lucky enough to see a parhelion in 
England, and that was since my return from India. In^- 
tropics and in the Himalayas I have seen within four 
months, eight times a rainbow-coloured ring round the 
sun. Its distance from the sun could only be measured 
by rough means, but it seemed to me to be larger than the 
generally given value of 22°, although near it. I subjoin 
the various observations : — 

1. May 3. — Near Singapore, about sixty miles north of 
equator, at 5 o’clock P.M., part of a rainbow-coloured ring 
was seen, with the sun as centre. It stood on the white 
edge of a dark cloud. 

2. Aug, I. — At Dwara, in the Kulu Valley, almost the 
exact reproduction' of the above phenomenon was seen 
on a cloud hanging on the side of a mountain. It was 
during the rainy season, at a height of about 5,000 feet. 
Weather rather hot 
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3. Aug. 3; — Near the top of the Rotang Pass (13,000'), 
about 9 o'clock A.M., the lower half of a beautifully- 
coloured ring w’as seen for about half an hour. 

4. Aug. 5. — Gondla (io,ooo'j. At 3 P.M. a beautifully, 
coloured ring round the sun was seen on a ver>^ thin film 
of clouds in front of the sun. The blue was most dis- 
tinct*, and much purer than in the common rainbow. 

5. Sept. 19. — While going down the Jehlum in a boat 
from Islamabad to Srinagur, I saw in the rive' the reflec- 
tion of part of a coloured ring. Looking directly at the 
cloud, I saw the ring again on the white edge of a cloud. 
The sun was nearly setting. 

6. Sept. 23. — At Baramula, at 4 P.M., I saw the same 
ring described above most distinctly, and making a com- 
plete circle round the sun. 

7. — Marching out of Cashmere 1 was struck one morn- 
ing by the appearance of the cloud being nearly the same 
as w'hen I had before seen the circle in question. On 
looking carefully I could indeed see a faint trace of the 
ling. 

8. Oct. 6. — At Pcshawur (Punjab) I saw to the right of 
the setting sun about the sLdh part of the coloured ring. 

Arthur Schuster 


VISIT OF THE CHEMICAL SOCIETY TO THE 
ROYAL ARSENAL 

T N response to an invitation from its president, Pro:, 
I -*• Abel, F.R.S., the chemist of the War Department, 
f nearly 500 Fello’ws of the Chemical Society visited the 
Royal Arsenal at Woolwich on Tuesday last. The presi- 
dents of most of the learned societies, together with other 
eminent men of science, were included in j\Ir, AbeFs 
liberal invitation, so that during the day a constant stream 
* of visitors flowed through the interesting workshops at 
Woohvich. 

Beyond the ordinary attractions of the establishment, 
Mr, Abel had arranged to demonstrate the moi'e import- 
ant applications of science to warfare, and among these 
w'cre included some experiments wdth gun-cotton and 
other explosives, the study of which he has made pecu- 
liarly his own. Indeed, the most attractive part of the 
programme from a scientific point of view was that carried 
out on the outskirts of the arsenal in the vicinity of the 
proof butts, where operations commenced by the firing 
of the big 8o-ton gun. Col. Younghusband, F.R.S., 
R.A., the Superintendent of the Royal Gun Factories, as 
well as other heads of departments, had entered warmly 
into the spirit of the visit, and took considerable pains 
that every opportunity should be given the Fellows of 
witnessing the capabilities of this mons:er weapon. A 
charge of 250 lbs. of gunpowder, the grains of which mea- 
sured nearly tw^o inches cube, w-as introduced into the 
gun, and then the heavy bolt, or projectile, w*eighing 
1,260 lbs. was rammed home. Those who were privileged 
to enter the chronoscope room, which is so small unfortu- 
nately, that scarcely a score of visitors could find room, in 
it, were gratified with a sight of Boulanger's instrument 
for calculating the velocity of a cannon-ball in its flight, 
and as the thundering discharge W'as heard, this 
I delicate apparatus proclaimed, simultaneously, that the 

I rojectile had been sent on its way at a velocity of 
early 1,500 feet a second, an impetus, it is said, 
afficient to make a hole through the Inflexible iron- 
lad, with her twenty inches of armour and thick teak 
acking. The Boulanger instrument is easily explained, 
laced in front of the gun, at an interval apart, are two 
ire screens, so arranged that the projectile in its flight 
?ars through them one after another. From two magnets 
ttached to the instrument hang tw^o metal rods, and the 
istant the first wire screen is tom by the shot, a current 
f electricity is broken and the first of these rods falls. 
LS No. I is in the act of falling, however, the second wire 
screen is broken by the shot releasing No, 2 rod, and this 


sets in action a trigger which strikes No. i rod before it 
has yet completed its fall. If the shot has been slow in 
travelling from one screen to another, then rod No. I has, 
naturally enough, nearly fallen its entire length before it 
receives a stroke from the trigger ; and the higher the 
mark is upon the rod No. i, or in other words, the more it 
has fallen the less rapid has been the passage of the shot. 
After the mark is made one has merely to refer to a scale 
to get the velocity. 

After the firing of the So-ton gun cams the gun-cotton pro- 
gramme.v.’hichMr. Abel and Mr. E. O. Brown had arranged 
for the purpose of demonstratlnginthe firstplace thepeculiar 
qualities of this explosive, and secondly its application to 
war purposes. To quote from this programme, IMr. Abel 
first gave “illustrations of some of the conditions v.hlch 
prom Dte detonation of an explosive agent by a blow, or by 
the force exerted by an initial detonation." It was shown 
that gun-cotton refused to detonate except under very 
special circumstances, that is to say, neither a confined 
charge of gunpowder nor a small charge of unconfined 
mercuric fulminate brojg;ht about that result, which was 
only effected by a confined charge of fulminate, or by 
other masses of gun-cotton being detonated in its imme- 
diate vicinity. 

Mr. Abel then v/eut on to demonstrate the high speed 
at which detonation travels, the same being faster than 
any known agent, if we except electricity and light. A 
row of gun-cotton cakes half an inch apart, 36 feet long, 
was de.onated at one end, and by crossing the row with 
several insulated wires connected with Noble’s chrono- 
scope (the wires being broken one after the other, as the 
detonation proceeded), it was proved that the velocity of 
the detonation exceeded 18,000 feet per second. 

Put it was the last of the gun-cotton experiments ^wdiich 
proved the most interesting to the general body of visitors, 
as they illustrated the important uses of this valuable ex- 
plosive. In these trials the gun-cotton was employed for the 
most cart in a a'tV, and therefore uninflainmable state, in 
which condition it detonates just as readily as when dry, 
provided a small charge of desiccated cotton is used to start 
the action. First of all, the value of detonation was shown 
in connection with cavalry raids in an enemy’s country. 
Provided with a few pounds of gun-cotton and some 
fulminate fuses, a trooper might cut half-a-dozen lines 
of railway with very little ceremony, for, as Mr. Abel 
plainly showed, an eight ounce cake of the rnatciial 
exploded upon a rail, fractured the metals so com- 
pletely as at once to block the line. In the demoli- 
tion of wooden stockades, such as have caused us some 
difficulty in Perak lately, gun-cotton was shown to be 
equally efficacious, for a charge of wet cakes placed at 
the foot of such a structure on Tuesday last, levelled the 
same to the ground far more quickly than it takes to tell 
of the incident. Finally, a torpedo was fired under water 
constructed in the most primitive manner, by simply 
filling a large potato-net with gua-cotton slabs, and 
throwing it bodily into the water, a fuze and dry primer 
being contained in the middle of the charge. 

After lunch, which the president had hospitably pro- 
vided for his numerous guests, and at the close of which 
Dr. Hooker, C.B., P.R.S., took the opportunity of thank- 
ing Mr. Abel for the intellectual treat he had provided 
them with, the visitors had the satisfaction of witnessing , 
the process of big gun making, a forging of fifty tons df 
glowing metal (the coil of one of the 8o-ton guns) bemg 
worked under the monster 40-ton steam-hammer for their 
especial behoof. 

The last sight of all Tvas certainly not the least in- 
teresting. It was the run of a Whitehead torpedo under 
water, the machine, as our readers may know, being 
shaped in the form of a cigar and' propelled through the 
water, rocket-fashion, by means of compressed air, which 
issues from its tafl. The passage of this submarine 
monster the whole length of a canal, termed the torpedo 
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range, brought to the close a day which the fortunate 
Fellows of the Chemical Society will certainly remember 
as one of the most instructive and enjoyable in their 
varied experiences. 


NOTES 

It is with the greatest regret that we announce the death of 
CoL Strange, the Inspector of Instruments to the Indian Govern- 
ment, who died on the 9th instant. We shall give an obituary 
notice next week. | 

I An impression has become general, through the statements of 
our contemporaries, that the Siib-Wealden boring has been per- 
manently stopped. This is not the case ; for at the last meeting 
of the committee it was determined to carry it on to a depth of 
2,000 feet, and if funds continue to flow in with the success 
which has previously characterised this movement, the boring, 
it is hoped, will be carried to the greatest depth attainable. 
The boring has now reached a depth of more than 1,900 feet, 
and was to be recommenced this week ; should, however, a 
greater depth than 2,000 feet be determined on, it will be neces- 
sary to enlarge and reline the hole, which will cost from 6od/. to 
700/. Arrangements are being made by which it is hoped that 
a continuous core may be obtained from the present depth to 
that of 2,000 feet. We beKeve the Government grant of a 
pound a foot for each foot bored ceases at 2,000 feet, and, look- 
ing to the important light the prosecution of this boring will 
throw, not only on many theoretical questions of modern science, 
but on so many doubtful points of practical interest to Eng- 
land, it is sincerely to be hoped that the advisability of 
contmuing the grant will be seriously considered by her Majesty’s 
Ministers. 

We have received from Messrs. Allsopp and from Dr. Hassall 
letters referring to the statement noticed in our review of the 
work of the latter on Food (vol. xiii. p. 345), that the water used 
by the former in the brevring of their ales contains 7*65 grains of 
I sulphate of zinc. Dr. Hassall expresses great annoyance that 
I through some inadvertence on his part this unfortunate error, as 
j it obviously is, should have been allowed to get into his book. 

I He points out, what no doubt would be evident to most readers, 

I that sulphate of zinc is a mistake for sulphate of potash. He 
I assures us that no trace of so deleterious a substance as sulphate 
of .zinc has been found in the water used by Messrs. Allsopp, 
and that tlieir celebrated bitter beer consists solely of the pro- 
ducts of malt and hops, and the constituents of pure spring- 
water. A further letter from Dr. Hassall, for which we have 
not space, will be found in our advertisement columns. 

We are informed that Mr. J. E. Harting is engaged in editing 
. for the “Transactions of the Norfolk and Norwich Naturalists’^ 
Society” ten unpublished letters of Gilbert White, which have 
recenriy come to light. The originals are in the possession of 
Ithe Rev. H. P. Marsham, of Rippon Hali, near Norwich, and 
are addressed to his great grandfather, Mr. Robert Marsham, 
t.R.S., of Stratton Strawless, Nortolk. It is expected that this 
interesting publication will appear about the end of this month 
or early in April. 

Mr. Stanford has sent us specimens of seme very fine maps 
recently published by him. Two of these are Orographical 
maps of Europe and of England, and the public in general and 
educationists in particular ought to be grateful to Mr. Stanford 
for thus putting within their reach a style of map which has 
hitherto been peculiar to Germany. The maps are really admir- 
able specimens of a very difficult kind of cartography, and we 
Iwtve only one fault to find witli them. Unfortunately, the 
mi dl an d levels are coloured green, while the sea is coloured 


blue, so that* by gaslight the boundary cannot be distinguished. 
Why not I have the nearest approximation to sea-level coloured 
white, tlie various higher levels of the land graduated shades 
of brown, and those of the sea by various shades of blue or green ? 
This would be a simple and, we think, most intelligible plan. If 
the sHght defect we mention — and it is only noticed under arti- 
ficial light — were remedied, the maps would be nearly all that 
could be desired. The third map is a large-scale one, in four 
sheets, of British Guiana. The map is compiled from the sur- 
veys executed under H.M.’s Commission for 1841-44, and under 
the direction of the Geographical Society, for 1835-39, by Sir R. 

H. Schomburgk, revised and corrected to the present time by 
Mr. Cathcart Chalmers, Crown Surveyor of the Colony, and 
Mr. J. Gay Sawkins, Director of the Geological Survey of the 
West Indies and British Guiana, with additions by Mr. C. B. 
Brown. It will thus be seen that the map has been constructed 
on the latest and most trustworthy authorities. It is a curious - 
fact that the boundaries between British Guiana and Venezuela 
on the one hand and Brazil on the other have never been 4 
properly adjusted. 

We have received a very important letter by hlr. Russell 
Government Astronomer at Sydney, which we regret that we 
have not space to reproduce in exicnso. The letter refers to the 
excessively dry weather of Australia, which, indeed, has been so 
dry as to be really alarming, and reviews the results of rainfall 
observations made at Sydney during the last thirty-six years. 
This letter suggests to us that the unusual wet weather we have 
had here may be more than compensated by the excessively dry 
weather which has prevailed in Australia. 

The Duke of Richmond and Gordon stated in the House of I 
Lords no Tuesday that the Vivisection question was under the j 
consideration of the Government, but he could not say when any * 
legislation would take place upon it. 

A FEW days ago a meeting was held in Birmingham for the 
purpose of establishing a Philosophical Society, and it was 
found that the proposal met wdth very warm support. Some 
difference of opinion was expressed as to the propriety of indui- 
ing literary subjects in its programme, but the general feeling 
was in favour of keeping to a purely scientific course. A society 
o' *his kind is greatly wanted in this important centre, for 
5 Ince is represented there only by the Natural Plistory Society, 

V licb, though it has done some good work, is found to have 
too limited a scope. With the prospect held out by the munifi- 
cent founder of Mason’s College for advanced scientific culture, 
there can be little doubt that such a society would do great good, s 
and -^ve wish it every success. A proposal for amalgamating the I 
Natural History Society with the new Society has been made, j 
and has been favourably entertained. 

Mr. R. W. Cheadle is announced as having been successful 
in excavating from the well-known brick earth pit at Crayford a | 
bone which was identified by Prof. Morris as the thigh-bone of \ 
a British species of lion. Mr. Cheadle found at the same time \ 
several rhinoceros’ teeth in this cemetery of ancient life among ] 
the hop gardens of Kent. 

Petermann’s Mittheilungm for March contains several im- 
portant papers. H. Habenicht contributes a brief description 
to accompany a carefully, and notwithstanding its size, remark- 
ably clear map of Europe, showing the distribution of the sedi- 
mentary rocks on that continent. A map of South New Guinea 
between 142^^ and 143° E. long, shows the course of the recently 
discovered Baxter River, accompanying which are accounts of 
the Macleay expedition and of Macfarlane and Stone’s explora- 
tion of the Baxter River or Mai-Kassa. Lieut. Weyprecht con- 
tinues his “ Sketches from the Far North,” in this part treating ' 
of the ice-pressure. The account of Lieut. -CoL PrzeWalsky’s 
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travels in Mongolia and the Land of the Tungnts is continued 
also. 

At Monday’s meeting of the Royal Geographical Society, the 
principal business was the reading of papers on the interior of 
fNew Guinea, by Mr. Stone and Mr. Macfarlane. The 
writers had found the coast district of New Guinea too barren 
“ even for the cultivation of the banana,” but concurred in stating 
that the country improved considerably as they travelled inland. 
There they found great fertility, a kind, hospitable people, and 
a country comparatively free from fever, whereas the coast was 
barren, the people were morose and warlike, and the climate was 
j destructive of the health of Europeans. — No communication was 
made respecting Lieut. Cameron, but it was understood that at 
the last advices he was with his party at Loanda. 

The general staff of the German empire has published a 
report of experiments made in Germany on ballooning at the 
expense of the Imperial Government. The conclusions throw 
no new light on the subject, but the German officers believe 
that the mechanical direction of balloons is by no means an im- 
possibility. They even suppose that the problem of ascending 
or descending without using ballast or the valve, is very likely to 
receive a speedy solution. They propose to the Government to 
determine by means of experiments what is the best diameter for 
the helix v/hen it is applied to a balloon of a certain capacity, 
'ihey propose also to try the efficacy of wings for propelling 
balloons. They are not of the common opinion that the diameter 
jof balloons can be indefinitely enlarged. 

Miss Sheepshanks has presented to the Royal Astronomical 
Society 200 volumes of works on Astronomy, some of them very 
rare ; and Lord Lindsay has presented a large and valuable 
’ collection of the late Mr. Carrington’s MSS. on the subject of 
sun-spots. 

At the last regular meeting of the Berlin - Geographical 
Society, Herr Kiefert read a paper on the African Expedition of 
Lieut. Cameron, which he described as epoch-making, and 
declared that the general results W'ere the most important since 
Livingstone. 

. The Museum of Paris has lost the services of two of its most 
f eminent professors, M. Milne-Ed wards in zoology, and M. Dela- 
I fosse in mineralogy ; they have been placed on the retired list 
! on account of old age. M. Milne-Ed wards has teen succeeded by 
: his own son, a promising naturalist, and M. Delafosse, by M. 
i Decloizeaux, a member of the Institute. 

On the 4th insc. the Berlin University held an extraordinary 
meeting to celebrate the fiftieth anniversary of the day on which 
I Prof. Dove v/as received a doctor. An address was handed to 
I him by Professors Mommsen and Du Bois-Re3nnond. The 
I Minister of Public Instruction was present, and a magnificent 
J vase was presented to Dr. Dove on behalf of the Emperor of 
Germany. In the evening a banquet took place at the English 
Hotel. Among those present were Prof. Helmholtz and [a 
number of other German scientific notabilities. 

The Societe Francaise de Navigation Aerienne has 
awarded a gold medal and diploma,** for devotion to science,” 
to Mr. F. W. Brearey, honorary secretary to the Aeronautical 
Society of Great Britain. 

The change of Ministry has been completed in France, and 
I M. Wallon is no longer the Minister of Public Instruction. The 
i learned gentleman left behind many warm sympathisers. His 
I successor appointed last Friday is Mr. Waddington, an English- 
I man by parentage, bom in France in 182S, naturalised a French- 
Iman, and a member of the Senate, but a Protestant by religion, 
land educated at Rugby and Cambridge. Great efforts are likely 
jto be made to secure for France competent representation at the 
forthcoming Scientific Loan Exhibition. 


The Cambridge Museums and Lecture-rooms Syndicate report 
the urgent necessity for increased accommodation in the depart- 
ments of zoology, comparative anatomy, and physiology, and 
recommend that steps be at once taken to supply the w^ant. 
They suggest the erection of a building on a site adjacent to the i 
present museums, to consist of three floors, with cellars under 
the central portion, 

M. Harent, the director of a private institution, is now the 
President of the Municipal Council of Paris. He has deposited 
a formal proposition asking the Council to establish several 
meteorological observatories for the analysis of rain, water, air, 
electrical determinations, and ordinary barometer and tempe- 
rature readings. All these establishments are to be modelled 
after that of Montsouris, but on a smaller scale. 

The Daily Bulletin of Weather Reports for March 1873 issued 
by the chief signal officer of the War Department of the United 
States, has been received. The publication gives on a reduced 
scale the whole of the tri-daily weather maps for the month, each 
map being accompanied with (i) the synopsis of the weather 
conditions, and (2) probabilities of the weather during the next " 
twenty-four hours, drawn from these, conditions, and stated on 
each map at the time of its publication, together with (3) a 
statement of the actual facts as they occurred with which the 
‘‘forecasts” of the office maybe compared. This fearless and 
straightforward course of exhibiting equally its successes and 
its failures, is deliberately adopted by the office in order to 
facilitate inquiry by scientific men, into the theories and causes 
which have led to these successes and failuies, from which in- 
quiries the practical work of the office cannot fail to reap "most 
substantial benefit. 

The additions to the Zoological Society’s Gardens during the 'i 
past week include 171 Sand Lizards {Laceria agilis) from Italy, ’ 
presented by Mr. H. Negretti ; two Forster’s Milvagos {Milvago 
australis) from the Falkland Isles, presented by Lord Lilford ; a 
Great Frigate Bird [Frigaia aquila) from America, three Black- 
backed Geese {Sarcidiornis melanota) from India, a Gull-billed 
Tern {Sterna cntglka), European, a Crested Hangnest {Ostinops 
crisiatus), a Cayenne Lapwing ( Vanelhts cayennensis) from South 
America, an Ogilby’s Rat Kangaroo {Hypipryminits ogilhyi)^ a 
Vulpine Phalanger {Pkalayigista vulpina) from Australia, pur- 
chased ; a Jackal Buzzard {Buteo jacat) from Africa, deposited ; 
a Yellow'-footed Rock Kangaroo {Petrogale xanthopus). 

- . ^ ** 

SOCIETIES AND ACADEMIES 

London 

Royal Society, Feb. 3. — On Formulae of Verification in the 
Partition of Numbers, by J. W. L. Glaisher, M. A., F.R.S. 

Feb. 17. — “Researches upon the Specific Volumes of 
Liquids.” By T. E. Thorpe, Ph.D,, F.R.S.E., Professor of 
Chemistry in the Yorkshire College of Science, Leeds. 

II. On the Specijic Volumes of cert am shnilarly-constiiuted 
Inorganic Chlorides. 

The results of the observations made by Pierre and Kopp 
upon the boiling-points, specific gravities, and thermal expansi- 
bilities of the trichlorides and tribromides of phosphorus, arsenic^ , 
and antimony, have led Kopp to suppose that the specie 
volumes of phosphorus, arsenic, and ^antimony, in their . liquid' 
combinations, may be identical. The same conclusion ha^ beien 
drawn with respect to tin, titanium, and silicon from Pierre’s 
observations upon the tetrachlorides of these dements. 

The common value of P, As, and Sb would appear to be 
about 27, that of Si, Ti, and Sn about 35. But on examining 
the details of the observations, it becomes evident that this con- 
clusion is not strictly borne out by the results ; the numbers 
obtained for the individual members of pie group differ in many 
cases considerably from the common value, divergences being 
far wider than could arise firoin errois of observation, either in 
the determination of the phydeal constants or in the estimation 
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of the atomic weights of the constituent bodies. In fact the 
order of the divergences would seem to render it probable that 
the specific volumes of the several members of a family of ele- 
ments increase with their atomic weights. 

In a former communication to the Royal Society the author 
has given the results of a series of observ^ations on the specific 
gravities, boiling points, and rate of expan-ion of certain liquid 
chlorides of phosphorus. Since Roscoe has shown that vanadium 
is a member of the phosphorus group of elements, it appeared 
to him that a comparison of the specific volumes of the analo- 
gously constituted phosphoryi and vanadyl trichlorides might 
ser\'e to throw additional light on this question of the relation of 
the specific volumes of the members of a family of elements to 
their atomic weights. 

Three determinations of specific gravity of phosphoryi tri- 
chloride made with different bottles gave a mean number of 
1*71185 at 0° compared with water at same temperature ; com- 
pared with water at 4® the specific gravity is 1*71163. 

The rate of expansion of phosphoryi trichloride frcm 0° to its 
boiling-poiut may be accurately represented by the expression — 
V = I + o'ooi 064 309/ + 0*000 001 126 662?" 

+ 0*000 000 005 2ggi^, 

Its specific gravity at 107 *23 is i *5098 7; hence its specific 

volume = = ioi’ 58 . 

I *50987 

The results obtained with the dilatometer in the case of vanadyl 
trichloride may be represented by the formula 

V = I + o'ooo 965 236/ + 0*000 000 S98 26 

+ 0*000 000 003 191 63 £\ 

The mean of three experiments gives the specific gravity of 
vanadyl trichloride at 0% compared with water at 4®, as 1*86527. 

The specific gravity of vanadyl trichloride at 127^*19 is 1*63067 5 

hence its specific volume is = 106*54. 

^ I *63067 

It is thus evident that the specific volumes of vanadyl and 
phosphoryi trichlorides are not equal ; the compound with the 
higher moleadax weight has the greater specific volume. 

In the communication on the chlorides of phosphorus already 
referred to, it is shown that if it be assumed, as appears in the 
highest degree probable, that there is a relation between the 
manner in which the oxygen atoms in a compound are held in 
union aud their specific volume, it follow's that the oxygen atom 
in POCI3 possesses the smaller of the two values 12*2 and 7*8 
assigned by Kopp to oxygen, and accordingly that this atom is 
attached to the phosphorus by only one combining unit. 

Thus— 


and rates of expansion of the tetrachlorides of silicon, titanium, 
and tin. 

The atomic weights of Si and Ti and of P and V show about 
the same gradational difference : — 

Si 28*10 P 31*00 

Ti 50*00 V 51*35 

And, since the tetrachlorides are free from oxygen, the un- 
certainty arising from the specific volume of that element is eli- 
minated. He has also compared the specific volumes of the 
trichlorides of phosphorus, arsenic, and antimony, making us 2 
of Kopp’s determination in the case of the last-named com- 
pound. Material is thus obtained for the discussion of the 
question from analogous derivatives of two well-defined grouos 
of elements, viz, : — 


Si 28*10 P 31*00 

Ti 50*00 V 51*35 

As 55-15 

Sn iib'io Sn 122*30 


The results cf the determinations of the specific volumes of the 
tetrachloride of silicon, titanium, and tin, liquids of analogous 
constitution and all derivatives of the tetrad group of elements, 
serve to establish the conclusion indicated by the difference in 
the specific volumes of phosphor}'! and vanadyl trichlorides, that^ 
the specific volumes of the several members of a family of ele- 
ments are not identical, but that the specific volume increases 
with the atomic weight of the member. 


Molecular Specific 

weight. volume. ’ 

SiCl^ 169*94 121*13 

TiCl^ 191*84 ... 126*03 

SnCl.;. 259*94 ... 131*41 


It is also noteworthy that the difference between the specific 
volumes of tin and titanium tetrachlorides is almost the same as 
the difference between the specific volumes of vanadyl and pfios- 
phoryl trichlorides ; the difference between the atomic weights of 
vanadium and phosphorus is nearly the same as that between the 
atomic weights of titanium and silicon. 


Mol. weight. 

POCI3 ... 153*38 

VOClg ... 173*73 
SiC!4 ... 169*94 

TiCli ... 191*84 


Dif. 

;;; [ 20*35 

21*9 




Spec. vol. , Diff. 

' 101*58 ... } 
106*54 ... 

[ 121*13 
( 126*03 


;;; 1 4*90 


It would seem from this that the constitution of vanadyl tri- 
chloride is simiiai* to that of the phosphoryi compound, and 
must therefore be e.xpressed by the foimula — 

Cl 


Cl 


V-O-Cl 


P—0— Cl 


1 

Cl, 

showing that the phosphorus atom in phosphoryi trichloride 
possesses the same atomic value as in phosphorus trichloride. 

As the difference between the two values for the volume of 
oxygen, viz., 12*2 - 7*8 =4*4, is but little less than between 
the specific volumes of VO CI3 and POCI3, riz., 106*54-101*58 = 
4*96, it is possible that the difference in the specific volumes of 
the two liquids may be due to the different manner in which 
the oxygen atoms are united to the vanadium and phosphorus 
atoms; for, it V be regarded as a pentad, VOCl^ must be 
— 

Cl 

Cl— - 1=0 


Cl 

in which V appears as a triad, the oxygen atom having the same 
specific volume as in phosphoryi trichloride. On the other 
hand, the order of the divergences shown by P, As, and Sb 
[vide infra), would appear to indicate that V may be pentad in 
this compound, whence O would have the volume 12*2. 

The numbers representing the specific volumes of the trichlo- 
rides of phosphorus, arsenic, and antimony exhibit a gradational 
order similar to that shown by the volumes of the tetrachlorides 
of silicon, titanium, and tin, and also by the specific volumes of 
phosphoryi and vanadyl trichlorides : — 

Mol. weight. Spec, vol. 

PCIs 137-38 93-54 

AsCla iSi-S3 94-64 

SbClg 228*68 97 "32 


Cl, 


although the differences are much less than in the cases of the 
two latter groups. 


the oxygen atom -having the value 12*2. Assuming Kopp’s 
value ior Cl, viz. 22*8, this would leave for P and V^nearly the 
same specific volume, viz. ; — 



From the uncertainty respecting the particular volume to be 
assigned to the oxygen atom in vanadyl trichloride, our know- 
ledge of the specific volumes of VOCis and POClg gives us little 
aid towards solving ihe question whether the several members 
of a family of elements have identical specific volumes. 

With a view to obtain further evidence, the author has rede- 
termined with special care the boiling-points, specific gravities. 


III. 0 ?£ the Specific Volumes of Bromine and Iodine Mono- 
chloride; and of Ethene Bromide and Eihene Chloriodide. 

The molecular weight of bromine is, as is well known, nearly 
equal to the arithmetic mean of the molecular weights of chlorine 
and iodine : hence the molecular weights of bromine and of 
iodine monocliloride (ICl) are nearly identical. These sub- 
stances closely resemble each other in physical properties. Both 
are dark-red liquids about three times heavier than water. 
Bromine boils at about 59°* 5, and solidifies at -24° *5 ; iodine 
monochloride melts at + 24° *5, and boils at loi* : the interval 
between the boiling- and mriting-points is therefore approxi- 
mately equal. 
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It appeared to the author of interest to determine (i) if the 
specific volumes of these liquids exhibit a relation similar to that 
which is shown by their molecular weights ; and (2) if the relation 
in their specific volumes is preserved in analogous combinations 
of the two bodies. He has accordingly determined the specific 
gravities, boiling-points, and rates of expansion of bromine and 
iodine monochloride, and of the compounds which these sub- 
stances form by their union with ethene, CqH^. The observa- 
tions also serve to determine if bromine and iodine monochloride 
preserve, when in combination, the volumes which they possess 
in the free state. 

It is evident from the observations that the specific volumes 
of bromine and iodine chloride are not equal, neither are the 
specific volumes of ethene bromide and ethene chloriodide ; the 
bodies with the greater molecular weights have the greater specific 
volumes. 

Molecular weight. Specific volume. 

Bromine ... 159 '90 53*62 

Iodine chloride i62'3i 56*32 

Ethene bromide 187*90 97 * 3 ^ 

Ethene chloriodide 190*31 101*27 

The number obtained for iodine monochloride differs consider- 
ably from the volume calculated by means of Kopp’s values 
(Cl = 22S, I = 37*5), 60*3, The specific volume of bromine 

(Br2) is also less than Kopp’s number, 55 *6. The value assigned 
to chlorine is unquestionably far more accurate than that given 
to iodine, since the value of the latter element was calculated 
from only two or three compounds, whereas the former number 
was deduced from a comparatively large number of chlorinated 
products. That the value for iodine needs revision seems to be 
confirmed by Billet’s observations of the specifijc gravities of 
liquid iodine at various temperatures. If his results be plotted 
down and the curve prolonged to the boiling-point of iodine, we 
find that the specific gravity of iodine at this point is 3 *780 ; 
hence the specific volume of iodine (I.) — 

= ^ = 33 - 5 - 

3 780 

If now this value be added to that of chlorine as given by 
Kopp, we get a result identical with the observed volume, of 
iodine monochloride — 

33*5 22*8 « 56*3. 

If we subtract the specific volumes of C2 H4, as calculated by 
the aid of Kopp’s values (C = il, H = 5*5, Cg H4 = 44), from 
the specific volumes of ethene bromide and ethene chloriodide, 
we obtain numbers which are nearly equal to the specific volumes 
of bromine and iodine chloride respectively — 

97*30 - 44 = 53*30. 

101*27 - 44 = 57 * 27 * 

This correspondence between the two sets of values seems to 
warrant the conclusion that bromine and iodine chloride possess 
the same volume in a compound which they have when in the 
free state. 

It is not unreasonable to suppose that the same may be true of 
ethene itself, viz., that at its boiling-point it would possess the 
same volume which it has in the bromide and chloriodide at 
their respective boiling-points. On this assumption the specific 
gravity of liquid ethene would be — 

Calculated from C2H4Br3 ... 0*641 

»» C2H4lCi 0*624 

Chemical Society, March 2. — Prof. Abel, F,R.S., presi- 
dent, in the chair. — This meeting was entirely occupied with the 
discussion of the various points in connection with water 
analyses, raised by Dr. Frankland’s lecture at the previous 
meetir^. The debate, which lasted until a late hour, turned 
chiefly on the respective merits of Frankland and Armstrong’s 
“ combustion meliiod,” and of the ‘‘albumenoid ammonia pro- 
cess ” of Wanklyn, Chapman, and Smith, for determining the 
amount of impurity in potable waters. 

Mathematical Society, March 9. — Wm. Spottiswoode, 
F.R.S., vice-president, in the chair. — Messrs. Cockshott and 
jR. T. Wright were elected members, and Messrs, Elliott, 
Leudesdorf, and Russell admitted into the Society. — Prof. 
Cayley made communications on the bicursal sextic and on the 
problem of three-bar nation. The discovery by Mr. Samuel 
I Roberts of the triple generation of a three-bar curve throws a 
' new light on the whole theory, and is a copious source of further 
developments. Prof. Cayley gives in its most rimple form the 


theorem of the triple generation ; he also establishes the rela- 
tion between the nodes and the foci, and further gives other 
researches. The two papers are intimately related to one 
another. — Prof. Clifford spoke on the classification of geometric 
algebras. He sketched out what had been done by Argand 
(1806) ; Mdbius (1827) ; Peacock and the Cambridge School 
(1834) ; Hamilton (1843) ; Grassmann {1844, 1862) ; Peirce 
{1870) ; and mentioned results he has himself obtained, for some 
of which he had not yet got satisfactory explanations. 

Zoological Society, March 7. — Dr. A. Gunther, F.R.S., , 
vice-president, in the chair. — Dr. Giinther exhibited and made re- : 
remarks on specimens of a minute Australian mammal {Antechums 
mifiutissinms) and of a species of Palythoa parasitic on a Mediter- 
ranean sponge. — Prof. Garrod read a paper on the anatomy of the 
Courlan {Aramzis scolopacms)^ which he regarded as showing in 
many respects a close affinity to the Cranes {Grus ). — A com- 
munication w'as read from Mr. T. E. Buckley, containing 
remarks on the past and present geographical distribution of the 
larger mammals of South Africa, — Dr. Cobboid, F.R.S., read 
the fourth of his series of notes on Entozoa. — Sir Victor Brooke, 
Bart., read, some supplementary remarks on the newly discovered 
Persian Deer {Cervus mesopotajnkus)^ based on additional speci- 
mens and information received from Mr. Robertson, H.B.M. 
Vice-Consul at Busreh. — A second communication from Sir 
Victor Brooke contained further observations on Schomburgk’s 
Deer {Cervus schomhurgki) of Siam. 

Royal Microscopical Society, March i. — Mr. H. C. Sorby, 
F.R-S., president, in the chair. — A paper was read by Mr. W. 
Hartley, F.C.S., descriptive of certain observations and experi- 
ments on the fluids contained in quartz cavities, and which ap- 
peared to be liquid carbonic acid, mixed in most cases with 
water. The subject was illustrated by drawings and by speci- 
mens, and experimental demonstrations under the microscope. — 
A paper was also read by Mr. F. Rutley on the structure of cer- 
tain rocks, Obsidian and Leucite, and on the spheroidal structure 
observed in the perlites. The subject was freely illustrated by 
diagrams and specimens exhibited in the room. A paper by the 
Rev. W. H. Dallingei*, on a new an-angement for illuminating 
and centering for high powers, was taken as read, it being under- 
stood that though of great interest it could not readily be ex- 
plained without the numerous illustrations by which it was 
accompanied. 

Institution of Civil Engineers, Feb. 22. — Mr. G, R. 
Stephenson, president, in the chair. The paper read was on 
the Probable Errors of Levelling, with Rules for the Treatment 
of Accumulated Errors,” by Mr. Wilfred Airy, B.A. 

Feb. 29. —Mr. Geo. Robt. Stephenson, president, in the chair, 
— ^The first paper read was on the floods in England and Wales 
during 1875, and on water economy, by Mr. George James 
Symons, secretary to the Meteorological Society. — The second 
paper read was on evaporation and on percolation, by Mr. Charles 
Greaves. 

Victoria (Philosophical) Institute, March 6. — A paper on 
the Horus myth in its relation to Christianity, was read by Mr. 
W. R, Cooper, F.R.A.S. 

Manchester 

Literary and Philosophical Society, Dec. 6, 1875.-— Mr. C. 
Bailey, vice-president, in the chair. — Mr, Sidebotham, F.R,A,S., 
sent for exhibition some sand from a river far inland of New 
Guinea, containing particles of gold, magnetic and non-magnetic 
iron, foraminiferse, silicified fragments of echini, and shells. — Mr. 
J. Cosmo Melvill exhibited two specimens of the Spurge Hawk 
Moth {Dsilepkila euphorbia), said to have been captured in the 
larval state at Ecclesboume, near Hastings, feeding in all proba- 
bility on Euphorbia amygdahides, as he subsequently visited the 
spot and could see no trace of any other Spurge. 

Jan. 17. — Mr. John Barrow in the chair. — Mr. Sideboihate, 
F.R.A.S., exhibited a magnified drawing and spedntens ' of 
Lymexylon navaie from Dunham Park, and read a short paper on 
the life history of the insect, which he and Mr, Chappell had 
studied since its discoveiy in Dunham Park in 1872. Mr, Side- 
botham also read a paper on Psammodius suJdcoUis^ and exhi- 
bited specimens taken at Southport in ^875. — Mr. Plant exhibited 
various objects of interest, including a liaigicom Beetle (Asfim- 
mus adUis) from a coal min e near. Manchester ; also cases of a 
North American Caddis Worm {Ph^gansa sp.) much resembling 
a mollusc of the genus Valvata, aaSi once named by Lea Vaivata 
arenkola^ 
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Geneva 

Physical and Natural History Society, Jan. 20. — ^Dr. 
Prevost, Plead Physician to the Geneva Cantonal Hospital, pre- 
sented a photogi'aph of the brain of a person who had been 
affected with aphasia. The lesion, which consists in a slightly 
yellowish softening somewhat like cicatrisation, occupies a space 
of about two centimetres on the posterior part of the third left 
frontal convolution. The meninges are adherent on a level with* 
the diseased point. The “ island ” of Reil is healthy except at 
a point which touches the affected convolution. The interval 
separating two convolutions of the ‘ ‘ island ” presents a yellowish 
coloration, and contains granulous bodies. The convolutions 
themselves of the “ island’" are, on the other hand, sound. 
This brain belonged to a woman aged seventy-five years, affected 
for about a month wirh right hemiplegia without contractions 
and without loss of sensibility, and who presented an almost 



complete aphasia. Incapable of speaking, she pronounced only 
isolated syllables without any meaning, as Eh^ eh ; Ah, oi ; • - - 
eh^ ba^a - ahl ba^ ba^ m-m-ya. One day she said nia?nan j this 
Was tlste ^ly comprehensible word she uttered. She succumbed 
twelve days aft€> entry, to bronchitis, for which she came to the 
hospital. The lesion observed in this case is that which M. 
Broca regards as constant in cases of apha^a. It is known that 
M. Meynert and ' others, on the contrary, localise the faculty 
of speech iil the lobule of the insula, which in the above case 
was scarcely touched. Dr. Prevost observed at the Cantonal Hos- 
pital another case of aphasia, in which the lobule of the insula 
was the seat of the lesion, while the third left frontal convolu- 
tion was intact, and thinks we cannot localise exactly the faculty 
oyanguage exclusively in either of the seats in question. 

Paris 


to February 1876, in a pot containing the root in powder 
form, and which had frequently been opened. The weight 
was reduced from 119 to 25 grammes. There was no odour 
nor development of live organisms. — Methods of transfor- 
mation based on conservation of an invariable relation between 
derivatives of the same order, by M. Haton de la Goupilliere. — 
Geometrical demonstration of a relation due to M. Laguerre, by 
M. Mannheim. — On the photometry of stars, and the trans- 
parence of the air, by M. Trepied. The author tabulates the 
intensities calculated for various stars. — Analysis of the white 
smoke of a blast furnace in the neighbourliood of Longwy, by 
M. Gruner. — Action of electrolytic oxygen on glycerine, by M, 
Renard.' The glycerine diluted with two-thirds of its volume of 
acidulated water, is submitted to the electrodes from six Bunsen 
elements; after forty-eight hours the liquor is saturated with 
carbonate of lime, filtered, and distilled, giving a dilute soluliuii 
of glyceric ^aldehyde. The white residue, after evaporation, has 
for formula C3HQO3 ; M. Renard describes its properties. — 
Note on the calorific action of certain regions of the brain (vaso- 
motor apparatuses situated on the hemispheric surface), by MM. 
Eulenberg and Lander. These experiments were on young 
dogs, which were submitted to chloroform and curare, and the 
brain-surface burnt with hot copper wire and stimulated with 
induction currents. As thermo-electric elements, Dutrochet 
needles were inserted under the skin of the paws, and were 
connected with a very delicate galvanometer. The authors 
define the efficacious calorific region, and the relation of its 
parts, and they explain the results by vaso- motor apparatuses 
-there which are probably connected with vaso-motor fibres in 
the peduncle of the brain. — On the action of biliary salts on the 
pulse, the tension, the respiration, and the temperature, by M M. 
Feltz and Ritter. It is shown that by injections of natural bile 
into the blood, in proportions that are not toxical, the pulse is 
diminished in frequency, the respiration is retarded, and the 
temperature and arterial tension are lowered. — Some remarks 
on MM. Feltz and Ritter’s note, by M. Boulllaud. — On the rble 
of the arterial bulb in fishes, by M. Carlet. En rent^ne (i) the 
bulb preserves the branchial arterioles from the shocks commu- 
nicated by the heart ; (2) it facilitates the action of the heart; 
(3) if its action be prevented, there immediately follows a con- 
siderable disorder of the hsematosis. — Note on inverted sugar, 
by M. Maumene. 
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Academy of Sciences, March 6. — Vice-Admiral Paris in the 
ch^. The following papers were read : — N ote on geodesic opera- 
tions undertaken in Brazil, by General Morin. A Commission is to 
determine the position of a series of stations from. Rio de Janeiro 
to the towm of San Juan de Rio Claro, and the mouth of the 
, Tiele in the Parana. There wiU be measured an arc of parallel 
of about 23° S. lat. and 9° to 10° in. longitude ; and an.' arc of 
meridian from about 2° N, lat. to .about 334® S. lat. or more 
than 354°. — Transformation of nantical astronomy through the 
progi'ess of chronometry, by M. Yvon Villarceau. — Note on the 
steam jacketing of engine-cylinders, by.M. Resal. — On the 
periodical variations or inequalities of temperature, by M. Sainte 
Claire-Deville. From further data he is'able to show that the oscil- 
lation of the half of Nov. iS73was perceptible over Europe, Asia, 
and America and the northern part of Afnca ; that is, oyer 
•nearly the whole northern hemisphere. A similar oscillation in 
November, 1874, seems to be established. — On a new simplifi- 
cation of the fundamental law of electrodynamics, by IRf. Clau- 
sius. — The Academy nominated candidates for the vacant ciirirs 
of zoology and mineralogy ; MM. Alph. Milne-Edwards and 
Oustalet, for the former, MM. Descloizeaux and Janettaz for 
the latter. — On the absorption of bicarbonates by plants in natural 
waters, by M. Bartlielemy. Inter alia, these bicarbonates- do 
not serve the respiratory action, for the quantity absorbed is not in 
proportion to the rapidity of vegetation. During night, and in 
water equally saturated, the plants seem to excrete a part ! 
of the bicarbonates absorbed by day. — M. Dupuy de Lome ■ 
^ presented a memoir, by IM. Bertin, on the rolling of ships. — M. 
Andrade described a new governor for steam-engines. — M. de 
ilostamg spoke of the antiseptic properties of the root of 
m^der. A piece of meat had been kept from July, 1875, | 
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FRENCH AND SWISS TROGLODYTES 
Reliquics AquiiciniccB j being Contributions to the Archeo- 
logy and Paleontology of Perigord. By Edouard 
Lartet and Henry Christy, Edited by T. Rupert 
Jones, F.R.S. (London : Williams and Norgate, 1875.) 
Excavations at the Kesslerloch near Thayngen^ Switzer- 
land. By Conrad Merk, Translated by John E. Lee, 
F.S.A,, F.G.S, (London : Longmans, Green, and Co., 
1876.) 

A lthough the term Aquitaine employed in the title 
of this work is used in its widest sense as embracing 
the whole country between the Loire and the Cevennes, 

'■ the prehistoric researches recorded in the seventeen 
quarto numbers of it, which have appeared periodically, 

- commencing in December 1S65, are conhned to the 
Province of Perigord, and chiefly to the valley of the 
Vez^re, a tributary of the Dordogne. 

, Here the river, which has cut its way deeply into the 
cretaceous rocks of the district, has formed a narrow 
tortuous valley, bounded on either side at intervals by 
cliffs rising to a height of 300 feet in some places. Above 
this the surrounding country forms an extensive' plateau, 
varying in altitude, but rarely rising to any great height 
above the summit of the valley. 

Owing to the different degrees of hardness of the cal- 
careous rocks which form the precipitous sides of the 
valley, the weathering of the face of the cliff has been 
very unequal, the softer portions yielding to the action of 
the atmosphere have formed deep grooves, and in places, 
caves as much as 30 feet in depth have been formed, 
extending some of them, for a hundred yards or more 
along the sides of the cliff. As these caves afford con- 
vement places of shelter, they have been occupied as 
residences by the inhabitants of the valley at many different 
periods, but more particularly by a race of prehistoric 
Troglodytes, who form the subject of the present work. 

The presence of these people is indicated by successive 
layers of dSris benQSith. the present floors of the 'caves 
denoting successive periods of occupation, and separated 
from each other in some places by a coating of stalagmite 
of considerable thickness. The small distance of some 
of the caves above the river proves that the latter can 
have deepened its course but little, if at all, since the 
caves were occupied by prehistoric men ; the cave of La 
Madelaine, in which numerous works of art of the Trog- 
lodytes have been found, is but little above the level of 
; extraordinary floods of the river at the present time, whilst 
I those of Le Moustier and Les Eyzies are 90 and 100 feet 

i " respectively above the river. The position of the caves, 
consequently, affords little or no evidence as to the age of 
their contents, which has to be determined in two ways, 
firstly, by the associated animal remains ; and secondly, 
by the nature of the relics of human workmanship. From 
both of these sources we derive proof of the greater anti- 
quity of the Le Moustier cave than those of La Madelaine, 
Les Eyzies, and Laugerie Basse, in the same valley. 

Comparing the fauna of these caves with that of other 
well-known finds of the prehistoric era elsewhere, we find 
■ that the following sequence has been established* Sum- 
VoL. xiri.— No. 334 


marising briefly, and omitting for the sake of clearness 
many details which ought, nevertheless, to have weight in 
a full consideration of the" subject, the following are the 
animals, the remains of which are most prevalent in 
the different prehistoric periods. In the Drift, the| 
mammoth, rhinoceros, horse, and ox, are the predo- s 
minant animals, and the reindeer appears but sparingly. 

In the cave of Le Moustier the mammoth and reindeer 
are both found, but the latter is still found sparingly. In r 
the other caves of the valley the same fauna is found, but 
the remains of the reindeer are abundant, and these 
caves are consequently attributed ^*par excellence” to the 
reindeer period. In the kitchen middens of Denmark . 
both mammoth and reindeer are absent, and the class 
of domestic animals is represented only by the dog. In - 
the oldest of the Swiss lake villages the mammoth and 
reindeer are also absent, although they existed formerly 
in the neighbourhood, as shown by the contents of the 
caves, and domestic animals are abundant. Both , 
mammoth and reindeer are wanting in all the turauK y 
and other prehistoric monuments of the Celtic period, in 1 
Gaul, showing that they must have disappeared from this | 
part of Europe before that time. , * 

Turning now to the relics of human industry, we find a 
corresponding sequence in the different ages. In the 
Drift, none but the large, rude, flint tools known as the Drift 
type are found. In the cave of Le Moustier these large 
rude tools are also found, and here only amongst the ^ 
caves of the valley, and they pass gradually into another J 
form known as the side tool or scraper, which is also 
wanting in the later caves, where they are replaced by 
lance heads of finer make and finish* In these also, 
carved harpoon heads of bone begin to appear, and en- 
gravings of the mammoth and reindeer, scratched by the 
hand of man on fragments of horn and bone. No pottery 
or ground axes are found in any of the caves, nor was 
the art of spinning known. In the Danish kitchen 
middens, ground axes are found, though rarely ; pottery 
is frequent, and the art of spinning in some form appears 
to have been introduced. In the oldest of the Swiss lake 
habitations, ground axes and pottery are abundant ; spin- 
ning, weaving, and the cultivation of wheat was well 
known. 

From the study of their arts we are led naturally to 
inquire into the physical peculiarities of the inhabitants of 
the caves ; on this point, however, our evidence is some- 
what meagre. Skulls of a brachycephalic type, and others 
approaching to that form, had led Dr. Pruner-Bey to attri- 
bute the inhabitants of France of the reindeer period tol 
a Mongol origin, but in these caves we are introduced to 1 
a race of men whose form of cranium is decidedly 
dolichocephalic. In the valley of the Vez^re at Cro* 
Magnon not far from Les Eyzies, a cave was; i^^ 
covered and explored by M. Louis Lartet, whic^ioboa- 
tained the remains of four individuals. The^ .lOT^as 
were situated at the back of the cave, abore a: series 
of deposits which marked successi^ !<P^^ds of the 
occupation of the cave, and the whole cave had been 
filled up by a talus which had flalien from above. The 
animal remains found in relic beds of the cave con- 
sisted of bear, mammoth, iio% and horse. Reindeer was 
also found but in smaH quan^ties, and this circumstance, 
coupled with the alienee of carved or engraved hone, led 




tbe explorers to attribute the find to the earliest cave 
period- The position of the human remains, however, 
above the relic beds would, as Mr. Boyd Dawkins has 
I shown in his work on Cave- Hunting/' be sufficient to | 
1 throw doubt on their contemporaneity with the other | 
^relics of the cave were it not that skeletons have been 
I since found in other caverns in the valley, and more par- 
ticularly in that of Laugerie Basse, in positions which 
make it certain that they are of the age of the w'orks of art 
found with them, and these skeletons correspond in their 
osteological peculiarities with those of Cro-Magnon. In 
both places the skulls are dolichocephalic, and both afford 
instances of men bf large stature having platycnemic 
tibias, one of those from Cro-Magnon being, according 
j'to Boyd Dawkins, the extremes! case of platycnemism on 
f record. We have therefore good grounds for believing 

i that markedly different types of mankind existed in the 
south of Europe during the reindeer period. This result 
has been held by polygenists to afford satisfactory con- 
firmation of their riews, but we may be permitted to 
jdoubt the validity of such conclusions. If, as has been 
< suggested by Prof. Huxley, this part of Europe was occu- 
pied in the earliest times by a race of Melanochroi, con- 
sisting of a mixture of the dark long-headed race of the 
; south with the fair and presumably short-headed race of the 
north, it is evident that types as divergent as any that are 
to be found at the present time must have existed amongst 
the earliest knovrn inhabitants of this region, A long 
previous period of geographical separation under different 
climatic conditions would be sufficient to give permanence 
to varieties as distinct as any that have been brought to j 
light by the researches of Anthropologists. We are far 
from believing that the reindeer period has carried us 
more than a short way towards the origin of the human 
race. 

Since the explorations of Messrs. Lartet and Christy 
gjWere brought to a close, another chapter has been added 
Sto the history of the reindeer period by the discovery of 
iMr. Conrad Merk inthe cave of Kesslerloch, near Thayn- 
|gen> in Switzerland ; the value of this discovery is greatly 
1 enhanced by its vicinity to the relics of the later inha- 
fbitants of the lakes. Had the lake habitations been 
'’occupied at the same time as the cave, evidence of 
connection must undoubtedly have been found, but the 
contents of the cave point undeniably to a period contem- 
poraneous with the remoter Troglodytes of the Dordogne. 
Amongst the fauna the presence of the mammoth, rhino- 
ceros, cave-bear, lion, and reindeer are alone sufficient to 
warrant this conclusion, whilst at the same time the 
works of art show a most remarkable resemblance to 
those of the French caves, and an equally marked con- 
trast to those of the oldest of the Swiss lake villages. 
The carved harpoon heads of bone, the absence of 
potter}', the presence of deer-homs perforated^with large 
holes bored from both sides, the use of which is unknown, 
and above all the engravings of animals, especially the 
reindeer, upon the horns of those animals, show that 
a condition of culture corresponding to that of the Dor- 
dogne people must have existed here. 

Opinions differ as to which of the two localities have 
produced- the highest types of art ; the difference of style 
obs^vable in the engravings is such as might be expected 
to exist amongst remote tribes, but the resemblance, when 


compared with the productions of other races of savages 
is no less remarkable. 

One of the engravings, attributed to the cave at Kess- 
lerloch, calls for a few remarks. Of the genuineness of 
the relics- discovered in this cave, no doubt has been 
entertained, with the exception of two. One of these, 
said to have been found by a workman 'in a heap of 
rubbish after the excavations had been completed, and 
under circumstances which gave rise to suspicion, repre- 
; sents a fox drawn front view, with the hind quarters fore- 1 
I shortened. The specimen has been placed in the Christy ' 

I collection in Victoria Street, not as a genuine relic of the 
i cave, but for convenience of future reference. It is worthy^ 
of observation that in all the genuine engravings from the 
caves of both places the animals are invariably drawn with 
a side view, and generally following each other in the same 
direction, much as a child might have drawn them, and 
the same peculiarity is often to be noticed in the bone 
engravings of the Esquimaux. The forger of Kesslerloch 
was no doubt not aware of this, or a feebler exercise of 
his artistic talent would have served him in better stead. 
He has, however, done good service by drawing attention^ 
to the fact that the fore-shortening of a figure represents i 
a phase of art at which the men of the reindeer period ■ 
had not arrived. Surprise has been expressed by many 
at the truth and freedom of some of these designs, apper- 
taining to so remote a period of man's history ; but when 
we consider how early the power of drawing animals is 
shown by many of our own children, and how much plea- 
sure they take in exercising it, we need not wonder that a 
great development of the faculty of imitation 'should be 
found to exist side by side with the proofs of a low con- 
dition of culture. Upon the whole we see nothing in 
these or any of the ^prehistoric discoveries of our time 
to weaken our faith in a slow but continuous progression 
from lower to higher forms of art and industry. 

BOTH K AMP SUN OBSERVATIONS 

B'eobachiungen an^estellt auf der Sternwarte des Ham- 
merhef'rn von Biilow, Heft HI. Edited by Dr, O. 
Lohse. 

W HOEVER knows the good work that has been done 
at the. Solar Observatory at Bothkamp will hear 
with regret that the observatory has ceased to exist. It 
seems that the work was discontinued as soon as Dr, 
Vogel left it to take his place in the new observatory of 
Berlin, The history of M. von Biilow's observatory is a 
fresh proof that work which requires long and continued 
observations cannot be made dependent on the generosity 
of a single man, but must be carried on by the State ; 
yet everybody will join in Dr. Lohse's hope that the pro- 
prietor of the observatory, to whose liberality we are 
indebted for the observations made during many years, 
by Dr, Vogel and Dr. Lohse, and for their publication, 
win decide to continue his generous and useful work at a 
future time. 

In two previous parts Dr. Vogel has given us the 
results of his observations, and we are promised a fourth 
part containing some further researches of his. The 
third part, which has just appeared, contains the work 
done by Dr. Lohse. 

The paper consists in great part of tables containing 
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his observations. The list of sun-spots at the end of the 
publication and the various extracts from the note-book 
will prove vei^' useful to those who are engaged in 
researches of a similar kind. The observations seem to 
have been conducted with great care, and Dr. Lohse gives 
us in every case the exact method by which the measure- 
ments have been made. 

If we endeavour to 'review a work Tvhich is not being 
continued, at least for the present, we rather turn to the 
actual results of the observations than to a mere list of 
accumulated facts. This list, no doubt, may prove here- 
after to be the most important part of the work, yet it is 
only made important by those who discuss the observa- 
tions. The more doubtful and hypothetical part, con- 
taining the conclusions, is therefore the better test for the 
moment, for we must not forget that without a guiding 
idea a mere tabular arrangement of facts is useless. 

One of the most curious results of Dr. Lohse seems 
to be the discovery of a period of fifty days in the eruptive 
activity of the sun. Dr. Lohse took from the drawings 
of protuberances published by the Spectroscopic Society 
of Italy, the area of the protuberances as shown in the 
drawings for each day, and made a curve in which the 
times of observation formed the abscissae and the area 
of the protuberances the ordinates. This curve first 
shows maxima and minima corresponding to maxima and 
minima of sun-spots. It next shows a short period of 
fifty days. During the years 1S71, 1S72, and the be- 
ginning of 1873, this period was well marked. From the 
middle of 1873, however, the whole solar activity became 
so small, owing to its chief periodicity of eleven years, 
that these secondary maxima cannot any more be distin- 
guished. 

We turn now 'to the spectroscopic observations, in 
which Dr. Lohse was led to somewhat similar conclusions 
as Mr, Lockyer. It is a well-known fact, that while 
nearly all the elements standing at the positive end of the 
electro-static series are found in the sun, we have as yet 
obtained no decided evidence of the more electro- negative 
elements. On the other hand, it is not probable that the 
sun should not contain so many bodies which play an 
'important part in our world. Both Mr. Lockyer and Dr. 
Lohse came to the conclus ion that we must look in the 
outer and cooler layers of the sun^s atmosphere for evi- 
dence of the metalloids, but while Mr. Lockyer assumes 
that they exist as well in the hotter parts of the solar 
envelope, but under such conditions that we cannot 
identify their spectra, Dr. Lohse assumes that they do not 
exist except in the outer layers of the corona. Dr. Lohse 
is thus forced to assume a force in the sun which drives 
all the more electro-negative elements away from its 
centre. This is an hypothesis which we cannot accept, 
unless we have independent evidence in its favour, or 
unless it is the only one which will account for the facts ; 
just as we could not accept Mr. Lockyer’s hypothesis, if 
we had no evidence of changes in spectra produced by 
variations of temperature and pressure. Mr. Lockyeris 
hypothesis has a decided advantage over that of Dr. 
Lohse, for we have recently obtained such strong proofs 
of the changes of spectra produced by a variation of tem- 
perature and pressure, that we cannot help thinking that^ 
had Dr. Lohse been acquainted with all these recent 
experiments, he would have come to the same conclusion 


as Mr. Lockyer. This conclusion, indeed, seems inevitable, 
if it is once assumed that the metalloids really exist in the 
sun. It is important to mention that this presence of 
metalloids in the sun is rendered still more probable by 
the fact that the red and most likely cooler stars give 
spectra containing fluted bands. 

It is interesting to notice that Dr. Lohse finds many 
of the unknown dark lines contained in the blue end of the 
solar spectrum to be reproduced in the spectrum of a Her- 
culis, and although weaker in that of a Orionis, while they 
are absent in that of a Bootis. 

Dr. Lohse does not seem to arrive at any results dif- 
fering much from those of other observers in his observa- 
tions on faculae and sun-spots. It is a matter of regret 
that he, most likely for the sake of brevity, does not 
enter more fully into the explanation of his own views. A 
discussion of ideas described in such a cursory manner 
is impossible, as such a description is necessarily incom- 
plete. 

We hope that Dr. Lohse will have occasion to follow 
out his researches, and do not doubt that he will be 
rewarded by most interesting results. 

Arthur Schuster 


OUR BOOK SHELF 

Absorptive Glands of Carnivorous Plants. By Alfred 
W. Bennett, M.A., B Sc., F.L.S., Lecturer on Botany 
at St. Thomas’s Hospital, Read before the Royal 
Microscopical Society, Dec. i, 1S75. With one plate. 
Mr. Bennett notices the occurrence in Drosera roiim- 
difolia., Ping2iicula vulgaris., and Caliitric/ie verna of 
peculiar bodies, which at first sight might be mistakenr 
for stomata, and consisting of two nearly bemispherica|I 
ceils filled with protoplasm. Each of the hemisphereil 
contain a darker nucleus-like spot, and each is surrounde(p 
by a thin-waUed cell containing chlorophyll. From thes^f 
hemispherical bodies are developed the papillae with thia^ 
walls and containing chlorophyll. Drosera and Pmgith 
cula are carnivorous, and Mr. Bennett suggests thal 
Callitriche may also be carnivorous, from the occurrence 
of these peculiar bodies. It seems probable that they are 
really as Mr. Bennett thinks, absorptive glands, and they 
certainly bear a strong superficial resemblance to the 
quadrifid processes found and described by Darwin in 
Utricularia and Cerdisea. The subject is a very interest- 
ing one, and it is to be hoped that further research will 
throw more light on the matter. It is rather difficult to 
get a clear idea of the structures from the plate, which 
seems a little out of drawing, and father confusing. 

W. R. McNab 

Reseiia dc las Rocas de la Tsla Volcdnica Gra 7 i Canaria. 
For Don Salvador Calderon. (Reprinted from the 
Anales de la Sodedad Espanola de Historia Natural 
Tomo iv.) Madrid 1876. 

In this work, which is appropriately dedicated to M. 
Berthelot — to whom we owe one of the earliest descriptiohs 
of the geology of these interesting islands — the autttea* 
gives some valuable information concerning the relations 
of the different classes of volcanic rocks to 01^ another. 
He also describes some of the vast ‘‘ Calderas ’’ or craters 
so characteristic of this group of islands, and notices the 
theories which have been proposed to account for their 
I origin. Of especial interest, however, is the account 
which he furnishes of the nature and composition of the 
different varieties of volcanic rOcks, and the classification 
which he proposes for them. It would appear from this 
work of Senor ^deron, that the true or sanidine- 
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trachytes have not yet been found in these islands, but 
that the predominant felspathic constituent of the more 
acid rocks is always plagioclastic. Hence they are 
described under the names of Andesite, Trachy-dolerite, 
and Trachy-diorite. The first of these would appear, 
from the definition given, to correspond with the well- 
known lavas of Hungary, the last to resemble the green- 
stone trachytes or ‘‘ propylites ” of the same country. 
These trachytic rocks are found to assume at times a 
vitreous character, thus passing into obsidian ; and they 
occasionally exhibit the perlite modification of structure. 
The basaltic rocks, noticed by the author, do not appear 
to offer any features of special interest. 

-La Biologic, By Dr. Charles Lelourneau. Bibliotheque 
des Sciences Contemporaines. (Paris : C. Reinwald et 
C«, 1876.) 

This small work within five hundred and fifty pages 
gives a concise description, in a popular form, of the 
phenomena exhibited by living organisms. “ C^est une 
ceuvre de vulgarisation,’'^ intended for the commencing 
student and the amateur. Such being the case many im- 
portant facts have to be omitted, and much has to be 
embodied in a general form. As in most works many of 
the broad statements are apt to mislead. It is all very 
well to say, as does Dr. Letoumeau, that the heart is 
trilocular in the reptiles and quadrilocular in birds, but 
considering the nature of that organ in the crocodiles, we 
think its nature in them ought to be mentioned. The 
title of the work is so all-embracing that we think it can 
hardly be justified by its contents. Morphology as well 
as physiology, together with the principles of evolution 
and classification, are all parts of “ biology,” nevertheless 
in the work before us morphology, and the immediate 
dependents of that science, are not touched upon. A 
more fitting title would have been “ Comparative Physi- 
ology, Vegetable, and Animal.” Several illustrations are 
introduced, and these are well selected, most if not aU 
from other works. The descriptions are clear and con- 
cise, many too short to be of much service except as a 
first-book. 

Algebra for Beginners. By James Loudon, M.A., Pro- 
fessor of Mathematics and Natural Philosophy, Uni- 
versity College, Toronto. (Toronto, 1S76.) 

/This work is an elementary one, taking the usual subjects 
up to and including Quadratic Equations. There is a 
chapter on Exponential N otatioa, ^ving a fair exposition 
of the Theory of Indices. There is nothing noteworthy 
in the execution : it is quite on a par with many similar 
text-books in this country, so that the chief point of in- 
terest is the information it gives us as to what instruction 
is given in the subject to the rising generation in Canada. 
The use of mononomial strikes us as being affected. The 
work is exceedingly correctly printed. There are but six 
mistakes, we thinl^ in the whole book, three of which 
are in the answers (xv, 3, xxxvii. 14, li. 16). Many of 
the questions are traceable to English sources. 


LETTERS TO THE EDITOR 

[ The Ediior does not hold himself responsible for opinions expressed 
by his correspondents. Heither can he undertake to return^ 
or to correspond with the writers of rejected manuscripts, 
Ho notice is taken of anonymous communications .1 

Coloured Solar Halos 

In his interesting scientific notes taken in the Himalayas, 
and printed in the last rnimber of Nature (p. 393), Dr. Ardiur 
Schuster mentions the frequency of the occurrence, in India, of 
rainbow-coloured rings round the sun, and states that he has 
only once seen this phenomenon in England. The apparition 
of a complete iridescent circle is no doubt rarely seen, but I have, 
since the winter of 1873-74, when I first observed them, so fre- 
quently seen fragments of such rings both in Switzerland and in 


England, that their non-occurrence, when thin white clouds are 
near the sun, seems to me to be the exception rather than the 
rule. In this country, and generally at low elevations, they are 
not easily detected by tbe unassisted eye, but in the high Alps 
both in summer and winter I have rarely failed to see them, 
when the sun and a thin white cloud were at the necessary dis- 
tance from each other; they are, however, much more easily 
observed w^hen the eye is protected from the glare by tbe neutral 
tinted glass which is frequendy used for snow spectacles. The first 
and most vivid iridescent halo I ever saw, appeared projecting 
from the side of a mountain from behind which the sun was about 
to rise, near tbe summit of the Fluela pass, and about 7,000 feet 
above the sea. This was in the winter of 1873-74, and the ther- 
mometer stood at 19° Fahr. Last August and the first half of 
September I saw them almost daily on the Riffeiberg and at 
Pontresina, and I have repeatedly noticed fragments of iridescent 
rings during the past autumn and winter in crossing Kensington 
Gardens about 9.30 A.M- In London, however, the blue and 
green rays are rarely visible, owing no doubt to their absorption 
by the murky atmosphere, whilst the orange and red rays easily 
reach the eye. On Sunday last, with snow upon the ground, I 
saw, through neutral tinted glass, the orange and red of the 
halo as the thin edges of clouds approached, or receded from 
the sun, and on Monday I distinctly saw the green also. 

I hold these coloured halos to he a decisive proof of the frozen 
condition of the clouds in which they appear ; firstly, because the 
cloud seen on the Fluela pass, when the thermometer was 13° 
below the freezing point, must have been frozen ; and secondly, 
because I have repeatedly seen a portion, at least, of the lower 
half of the iridescent circle in the high valleys of Switzerland by 
looking along a field of snow sloping upwards towards the sun, 
and when the thermometer indicated temperatures varying from 
- 15^*5 Fahr. to -p 23® Fahr. 

It would be w^orth while to have the occurrence or non-occur- 
rence of these halos daily recorded in our meteorological obser- 
vatories, as indications of the temperature of the air at great 
altitudes. E. Frankland 


On the Evidences of Ancient Glaciers in Central 

France \ 

In Nature, vol. xiii. p. 31, Dr. J. D, Hooker gives ] 
some notes of traces of ancient glaciers in Central France, Ij 
especially in the Mont Dore, and in a following short letter 
149 of the same volume), in reference to this notice of Dr. || 
Hooker, the late Mr. G. Poulett Scrope, the celebrated de- » 
scriber of the volcanic regions of that country, calls in question S 
the exactness of Dr. Hooker’s observations. Dr. Hooker in I 
a subsequent letter {p. 166) insists upon the correctness of his I 
views, which he seems to believe original and never before ft 
advanced. Neither Dr. Hooker nor Mr, Poulett Scrope seem i 
to have known that I have already, in a paper published in the ! 
Ausland (1S72, Nos. 20 and 21, pp. 460 and 512) entitled, [ 
“Erosions und Glctscher wirkungen im Mont Dore, &c,” de- f 
scribed the traces of glaciers to a soil greater extent than even 
Dr. Hooker does. Not only did I name the place in question ; 
(which is situated just at the entry of the Gorge d’Enfer, upper 
valley of Mont Dore) and describe it as an ancient frontal mo- i 
raine of a glacier, but I have also given, the view of the late Prof. 
Lecoq (who was never an Abbe as Mr. Poulett Scrope seemed 
to believe), who says in reference to this locality, that if roer a 
glacier had existed in Mont Dore it must have beeit in this valley. 
But besides this poiut, which in itself is decisive, I noticed a 
great number of other localities affording examples of polished 
rocks, transported and rounded blocks, stone lines, and other 
evident traces of glaciers, which I will not re-enumerate, as they 
may be found in my above-mentioned paper. 

It is quite clear that Mr. Poulett Scrope was in the wrong in 
den^g that those signs in the Mont Dore are the effects of 
glacial action, but on the other hand, I must, in justice to 
myself, courteously remind Dr, Hooker that I have the priority 
in desc^ing those marks as glacial traces which Lecoq interpreted 
as water-flood traces. I may say in conclusion that this learned 
geologist of Central France (Lecoq) personally turned my atten- 
tion to those phenomena while visitiug the Auvergne in 1867, 
and seemed inclined to accept my interpretation. 

Breslau University, Prussia, March 10 A. VON Lasaulx 

The Uintatherium 

In the abstract of my lecture published in Nature, vol. xiii,, ! 
P* 3 ^ 7 > k is stated that the first discovered evidences of the j 
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existence of animals of this group were described by Leidy, in 
1872, under the name of Umtatheriumy 

Intricate questions of priority, such as those in which the 
nomenclature of many of the recent American palaeontological 
discoveries is unfortunately involved, cannot be discussed and 
settled in brief abstracts ; but I see that the above statement 
conveys a wrong impression, which I shall be glad to correct. 
Bones of some of these animals were discovered by Prof. Marsh 
and Lieut. Wann, of the Yale College exploring party, near 
Sage Creek, Western Wyoming, in September 1870, and de- 
scribed by the former in the following year {American JouT 7 tal 
of Science a 7 id A7TS, July 1871, p. 351), though referred pro- 
visionally to the genus TitanoiheHum. There seems, however, 
to be no doubt that Leidy’s name, Uiniatheriuin {Proceedhigs of • 
the Academy of Naiurad Sciences^ Philadelphia, 1S72, p. 169 ; 
read July 30, published August i), was the earliest of the new 
generic designations applied to any of the group, and therefore 
ought to be adopted for the whole, until it is clearly shown that 
any sufficiently important distinctions exist between them to 
warrant their separation into different genera. 

March iS W. H. Flower 

Mcrell’s ** Euclid Simplified” 

It is only quite recently that my attention has been directed 
to the review of “ Euclid Simplified” in Nature, vol. xiii. pp. 
201-204, I shall endeavour to condense my reply to the criticisms 
contained in that review as much as possible, taking them in the 
order in which they occur, which will simplify the controversy. 

And firstly, it is objected that “ the title ‘ Euclid Simplified’ 
is a misnomer, for the method of Euclid (the geometer) is de- 
parted from altogether.” I reply by explaining that by far the 
greater part of the theorems and problems, and also the method 
followed throughout in “ Euclid Simplified” are taken directly 
from Amiot’s ** Elements de Geometrie ” (15th edition, 1873). 
In his preface to another work, “ Lemons Nouvelles de Geo- 
metrie Elementaire” (1S65), Amiot says: **Les elements de 
geometric ^ue nous venons de reimprimer et cette seconde edi- 
tion des Le9ons nouvelles de geometrie, sont deux ouvrages dif- 
ferents. Le premier n’est que I’expose de la geometrie des 
anciens ; le second est un essaide geometrie generate, c’est-a-dire 
qu’il comprend non seid£ 7 nmt les elhnetits d’Euclide, mais encore 
les principes de la geometrie moderne, qui est resumee et, pour 
ainsi dire, personnifie dans les travaux de M. Clmsles, notre 
geometre par excellence.” I infer that in adopting and follow- 
ing Aniiot’s “Elements,” I have followed the ancients and 
Euclid, though shortened and simplified. 

At a subsequent part of the review the writer is exposed to 
severe animadversions for his intention to produce what is repre- 
sented to be an epitome of the brilliant discoveries of Mv Chasles. 
This matter can also be set at rest by referring to the extract 
from the preface of M. Amiot, previously given. Mr. Morell 
has only projected a compilation and translation from Amiot’s 

Le90ns Nouvelles,” and from Rouche and De Comberousse 
Partie, Geometrie Plane. Appendice), also treating of 
modern geometry. 

Passing from the title to the contents, I admit that the typo- 
graphical errors are unfortunately numerous, nor is it possible to 
avoid this except by employing the best and most expensive prin- 
ters. The misprints fnaiier and cord, the omission of the word 
“ side” before ** of the equilateral triangle,” and the passage re- 
lating to the quadrilateral A B C D must be referred to this 
category. The latter passage is translated from Legendre (edition 
1868 [not 1872], p. 78), and requires the fourth side A h to he 
added, which has been omitted by the printer. For ‘^without 
changing ” read also ^‘thereby changing ’’—in this case I confess 
an oversight of the writer. 

I proceed next to meet the strictures of the reviewer relating to 
Gallicisms and the use of terms new to boys. In defence I might 
point to the Hellenisms and Latinisms in our School Euclid, and 
affirm that Gallicisms are more nearly akin to modem English. 

I content myself with pointing to the employment of terms, 
condemned in ** Euclid Simplified,” by writers of approved 
excellence, including Gerard’s “ Elements of Geomebry.” It is 
objected that I write, p. 168, “ The centre of similitude is the 
meeting-place.” I find at p. 36 of Mr. Gerard’s “ Elements of 
Geometry,” “ The meeting point of two lines.” . . . Again the 
terms “perpendicular to the centre, perpendicular to the 
middle,” censured in “ Euclid Simplified,” ought to be taken in 
connection with the ensuing words : “to the centre of the 
straight line A A' ” and “to the middle of A Bf Thus ampli- 


fied, the terms agree with those used by Mr. Wormell — “per- 
pendicular to Z? A at its middle point- Cf “ The perpendiculars 
to the sides of a triangle at their middle points.” (“Modern 
Geometry,” pp. 7S-81.) 

Before I dismiss this question of terminology, I wish to sug- 
gest that recent works on geometry in high repute, especially 
those I have just named, introduce very fully terms with which 
boys are not at all acquainted, and which are new in English. 
I briefly enumerate a list of these new importations : Escribed, 
exscribed, explements, intercepts (used as a noun), circum- 
scriptible, intangence, bisectrLx, extangent, median, a plane lune, 
octant, and many moiC which cannot be introduced here for want 
of space. 

Considering the further criticisms, I beg to explain that no 
notice of the Association for the Improvement of Geometrical 
Teaching was inserted in the preface because absence from 
England and ill-healtb had severed me from all knowledge of 
its proceedings and of its Syllabus. 

If the enunciations are loosely and inelegantly wmrded, Amiot 
must bear the blame which, attaches in a greater degi'ee to our 
translations of Euclid. 

Further, the objection made to my use of the terms capable 
angle ” must extend to the use of the same term in Gerard’s 
“Elements,” p. 310. 

In the definition of the parallelogram the printer has omitted' 
“and parallel,” wmrds which I find in my MS. The term 
lozenge is used as synonymous with rhombus by Wormell (“ Ele- 
mentaiy Course of Geometry,” p. 65), and Gerard, p. 235. The 
definition of the circumference is that of Amiot (“Elements,” 
p. 40) and Gerard (p. 76). That desciibed by the reviewer as the 
common school-boy definition is Wormell’s, p. 28. The expres- 
sion “a circumference is generally described in language by one 
of its radii” is thus given in Amiot: “On designe ordiiiaire- 
ment une circonference par Tun de ses rayons.” I shall pass 
over the criticisms about “the” and “a” as too minute, also 
the remark about major and minor arcs met by Def. 36. Prablem 
VII. shows any boy of ordinary intelligence how to bisect a line. 

Derivation in notes is not treated s}n tactically, and can. 
also be dismissed. But the remarks of the critic about the 
use of as meaning right angle are met by referring 
to Wormell’s (p. 173) use of G C M as greatest common 
measure. The term pentedecagon is used by Gerard (p. 202). 

The proof of thejatio of two rectangles 15 Legendre’s ; and 

at p. 67, after showing that — = 4, he adds : “ Ainsi le rect- 
angle J? contient quatre fois le rectangle pris pour unite ” (ie.^ r). 
This conclusion in my book is criticised. 

The reasoning to Theorem VI. (p. 148), which is called 
'defective in the review, only errs by excess of proof. I 
have little more to add. The “ Essentials of Geometry ” are 
almost entirely a translation of a useful Spanish work by noted 
mathematicians.^ The 205 exercises are throughout from Amiot, 
and as these 205 exercises are literally all from Amiot, it is a 
serious charge to say, like the reviewer, that many of them are 
objectionable in geometry. In Exercise 30 “ a ” quadrilateral is 
a misprint : read “this.”^ J. R. Morell 

“Weight ” and “ Mass ” 

The correspondence which has recently appeared in Nature 
on this subject has great interest for those engaged in teaching 
Physics. I confess I regretted to learn that “ gravity ” had 
been diverted from its long recognised meaning in science — -tliat 
pointed out by Mr. Stoney — at Glasgow, to be employed for 
one of the meanings of the word “ weight.” The symbol “ g ” 
is “gravity” represented by its initial letter, so that if the mean- 
ing of the word be changed, consistency 'would require that the 
symbol should be altered, I find, practically, no difficulty m 
restricting the word “weight ” to the sense of force, insisting on 
the use of the phrases “ mass of so many pounds, ouiices, or 
grammes,” and “force equal to the weight of a mass of sC many 
pounds, grammes,” See. ; for which, after sometime, l aSowthe 
use of the phrase, weight of so many pounds.” 

On another point of nomenclature I would suggest that those 
who, like myself, think it necessary to use the British units co- 
ordinately with the metric, should adopt some analogue to the 

^ Their names will be given when I recover the book or get another copy. 

3 The work of Mr, Wormell to wiiich' reference is made in this letter is 
(with one exception) his excellent. *' Modem (jeometry,” published by 
Murby. ^ - 
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dyne. I use vis (pi. vires\ to express the absolute unit of force in 
the F. P. S. system of units, with the multiples decemvip-es, cepi- 
tivb'fs^ millivires. Thus nine centivircs is very closely equal to 
the weight of twenty* eight pounds in this country. 

I should add that the distinction between “weight’’ and 
“ mass/’ generally recognised, but not uniformly insisted on in 
practice, is clearly pointed out in Prof. Everett’s useful tables. 

University Hall, March 1 8 J, J. Walker 


The Dry River-beds of the Riviera 

Those who have visited the Riviera of Piedmont wall re- 
member as one of its most remarkable features the broad stony 
river-beds, sometimes with a meagre rill trickling down a narrow 
channel in the middle, sometimes entirely dry, but never with any 
body of water sufheient to account for the immense bed ; the 
Pagiione atlJ^ice, with its bed spanned by a bridge of three 
broad arches, and with a stream never more than four or five 
^feet wide and a few inches deep, is a specimen of vrhat I mean, 
f Can any of your scientific readers tell me what and when was ^ 
^ the change of climate which caused what must once have been 
; large rivers to shrink into mere rivulets ? To all appearance it 
, must have been within historical times, as the river-beds are dis- 
: tinct and still bare, without any encroachment of vegetation. 

I Probably the simplest way of accounting for the phenomenon 
^ would be, by showing that there has been a great diminu- 
tion in the snow lying on the Alpes Maritimes, which are 
drained by these rivers. It is remarkable, too, that in many of 
the narrow valleys running up into the hills, now quite dry, 
there are evident traces of torrents and waterfalls apparently in 
recent times, R. E. Bartletl 

Mice, March 7 

The Ocelli in Insects 

At voI. xiii, p. 16S, H. Muller calls the attention of eutomolo- 
giats to a subject which has inierested other entomologists be- 
fore — the function of the ocelli in insects. With due deference to 
a suggesdorL made by such an authority, it seems to me that the 
size of the ocelli in hymenopterous insects is nut dependent on 
iheir nocturnal habits. "Why in hymenoptera more than in other 
orders? Indeed, it may be doubted whether in some insects 
the ocelli a* e organs of Hiion at all, or at least whether they are 
of any practical use as such in the imago. Their number, as 
well as size, differs in dilTerent species of the same order, ssem- 
ingiy without regard to their habits, whetlier diurnal or nocturnal, 
and in many moths they are so completely concealed by the 
scales that it is necessary to divide the head to ascertain whether 
Jthey are present or absent, so that it is difficult to understand 
feow they can be of any service as organs of vision. May they 
mot in the imago, in such cases, be merely functional remnants of 
Harvai organisations. C. 

^ Color^o, Feb. 15 


The Recent Storm 

VoUR meteorological readers will probably guess that I have 
mace an errur of an inch inadvertently in the barometer readings 
of Sunday week. Also the last line should contain “nine 
hours ” in place of seven. T. S. Usborxe 

Stapleharst, Kent, March 21 


ASTRONOMICAL COLUMN 

Struve’s Companiox of Procvon.— hir. Otto Struve, 
in his remarks at the Royal AstroELormcai Society, in 
lilay, 1874, upon the later Pulkowa observations of the 
faint companion to Procyon, which he discovered on 
March 19, 1873, which has been supposed to account 
for the anomalous motion of the latter, established by 
the researches of Prof. Auwers, referred to the circum- 
stance of the small star not having been up to that time 
perceived with the 26-inch refractor of the Washington 
Observatory’-. Admiral Davis, the present superintendent 
of this establishment, has communicated to the Asirono- 
misdie NacJiricJitcpi^ the particulars of observations prin- 
^ppaliy instituted for the purpose of confirming the exist- 
of Struve’s companion. The observations were 
commenced in November 1873, and have been continued 


to the beginning of the present year. On no single occa- 
sion have Professors Newcomb and Holden, the usual 
observers, or any one who has examined the star with 
the 26-inch refractor, been able to detect a companion in 
the position assigned by the Pulkowa measures. Close 
faint stars have, however, been remarked in other position- 
angles, about three of which it is stated no doubt is 
entertained : — 

I. Position about 10° Distance C 

« ••• it S 

3. „ about 50 ... „ less than lo'" 

And it is said to be quite possible there may be one or 
two more. No. 2 is the most readily visible. 

Mr. 0 . Struve’s measures gave the follo'wing mean 
results : — 

1873, March 28 ... Position 9o'’-24*^... Distance I2''*4g 

1S74, April 10 ... ,, 99“ -60 „ iC’bj 

How then is the contradictory character of the Pulko va 
and Washington observations to be accounted for ? It 
can hardly be, as suggested by Ivlr. Struve, that ‘‘the 
surpassing brilliancy of the principal star may have 
hindered the recognition of the sm^ companion in its 
neighbourhood,” since notwithstanding it does not appear 
that a smaller aperture than 22 inches was employed 
during the Washington observations, three closer com- 
panions were considered to be certainly in existence. 
There remains the supposition of variability of light of 
the Pulkowa companion, if difference of atmospheric cir- 
cumstances be ignored as inadequate to explain the want 
of success of other observers in detecting ir. 

Nothing more is heard of the Smythian orange- tinged 
eighth magnitude distant from Procyon in 1833, 145''’ on 
an angle of 85®. As is well known, the only observation 
confirmatory of the existence of this star is that by Mr. 
Isaac Fletcher, M.P., early in March, 1S50, which gave 
for the position 84® 19' ; most unfortunately the distance 
was not measured, because there is a star of simOar 
brightness on very nearly the same angle but at a distance 
of about 330''' measured by Capt Jacob, Mr. Powell, and 
the late Lord Wrottesley. Anyone, however, who reads 
Mr. Fletcher’s letter to Admiral Smyth, printed in 
“ Sidereal Chromatics,” p. 69, will see that there is little 
doubt the object observed in 1850 was the same that 
was measured, or rather estimated, as to position in 
1833, the difference of distance not admitting of a mis- 
take on the part of an experienced and careful astro- 
meter. The more distant star was judged to be blue by 
Mr. Powell ; the orange-tinge recorded in “ the Cycle ” is 
a characteristic of a large number^of the known variable 
stars. 


The Total Solar Eclipse of 1S83, May 6.— In this 
eclipse, in which the duration of totality where the sun is 
near the meridian will exceed five minutes, the course of 
the central line appears to be a most unfavourable one 
for observation, being almost entirely a sea-track. The 
elements are very approximately as follows : — 


Conjunctioii in R.A., May 6, at gh. 4401. 42s. 

R.A. 

... 43 30^52'’ 

Aloon’s hourly motion in'R.A. ... 

38 23 

Sua’s 

2 25 

Moon s declination 

... 16 II 32 N. 

Sun’s „ 

16 37 53 N. 

Moon’s hooriy motion in deck ... 

7 26 N. 

Suns ,, „ ,, 

0 42 N. 

Aloon’s horizontal parallax 

60 52 

Sun’s „ 

.... 09 

l^Ioon’s true semi-diameter 

16 35 

Sun’s „ „ 

15 51 


Hence the central and total eclipse begins upon the earth 
in longitude 156° F E. of Greenwich, and laiitude 34® 43’ S., 
and ends in longitude 86® 44' W., and latitude 13® 41' S. ; 
the eclipse is central with the sun on the meridian in 
147® 4' W., and 9° ii' S. The following are also points 
upon the central line 
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Long-. Lat. Long. Lat. 

179° 51' E. ... 25°43^S. ... 139? 51' W. ... 

16S 19 W. ... 19 52 S. ... 137 44. W. ... 6 24 S. 

160 49 w. ... 15 49 S. ... 119 52 W. ... 5 51 S. 

140 46 W. ... 7 8 S. ... 108 12 W. ... 7 51 S. 

By a direct calculation for a point 140'^ 46' W., 7° 8" S. in 
the longitude of the Marquesas, totality is found to com- 
mence at oh. 39m. 303. local mean time, duration 5m. 15s., 
the sun at an altitude of 64^ 

The Minor Planets. — The four older minor planets, 
Ceres, Pallas, Juno, and Vesta, are now in pretty favour- 
able positions for observation, and Vesta, which will be 
in opposition on the 2Sth inst., is very little below an 
average sixth magnitude in brightness, and may probably 
be detected without the telescope by those who are gifted 
with strong sight and are acquainted with the planet’s 
position with respect to stars in the vicinity. On the 
28Lh it will be a very little to the left of the line joining 
h and € Virginis, and nearly equi-distant from these stars, 
which are of the third magnitude. 

Niobe, like Euphrosyne, is occasionally situate at a 
considerable declination. At the beginning of hTovember 
next she nearly attains 53° N. in the constellation Camelo- 
pardus. An observer who may chance to meet with a 
small star which he has not before seen at a great dis- 
tance from the equator, must not too hastily conclude 
that it belongs to the list of variables. 

No. 160 was discovered by Prof. Peters at Clinton, 
U.S., on the morning of Feb. 21 ; it has been observed at 
Marseilles by M. Borrelly. 


ON THE ACTION OF LIGHT ON SELENIUM 

O N the 18th of last month Dr. C. Williain Siemens 
gave a lecture to the members of the Royal Insti- 
tution on the above subject. 

Commencing with a general reference to ^ light _ as a 
natural force, he showed how little the potential action of 
light made itself evident to our senses, as with the dis- 
appearance of the light its effects seemed entirely to 
vanish ; he then showed a temporary effect of light by 
its action on phosphorescent salts, which continue to 
glow for a long time after the source of light is removed, 
and drew attention to the permanent effect produced by ; 
the decomposition of the salts of silver in photography, j 
He next referred to the radiometer, Mr. Crookes’ little 
machine for illustrating light effects, which he brought 
forward for the purpose of showing the motive power of 
light, and closed his inti-oduction by a reference to some 
experiments which he had made on a fungus that 
lives in the dark, and which, on analysis, gave no evi- 
dence of containing carbon, thus helping to favour the 
hypothesis t/iai it is not heat^ but the ray of light ivhich 
breaks 2tp carbonic acid in the leaves of plants z?i order to 
separate the ca 7 ’ho 7 U 

( Selenium was discovered in 1817 by Berzelius, as a bye 
product from the distillation of iron pyrites. It is fusible, 
combustible, and similar to sulphur, phosphorus, and tel- 
lurium, If melted (at 217° C.) and cooled rapidly, it 
presents a brown amorphous mass of conchoidal fracture, 
and is a non-conductor of electricity ; if heated only to 
100° C., and retained for some time at this temperature, 
it becomes crystalline, and is a slight conductor of elec- 
tricity, the conductivity increasing with battery power, 
and var>dng according to the direction of the current, as 
lately observed by Prof. Adams. 

It was on the 1 2th of February, 1873, Society 

of Telegraph Engineers received a communication from' 
Mr. Willoughby Smith, one of its members, of an obser- 
vation made first by Mr. May, a telegraph clerk at Valentia, 
viz. that a stick of crystalline selenium offered considerably 
^ less resistance to a battery current when exposed to the 
light than when kept in the dark ; this was corroborated 
by the Earl of Rosse, who clearly proved the action to 


be due solely to light, and who also showed the effects of 
the light of different portions of the spectrum, and after- 
wards by Lieut. Sale, and conjointly by Messrs. H. N. 
Draper, F.C.S., and R. J. Moss, F.C.S. 

About twelve months ago the matter was again taken 
up by two independent observers, Prof. Adams in this 
country, and Dr. W^emer Siemens in Germany, and 
it -was to the results obtained by the latter, and which 
have been communicated to the Academy of Sciences of 
Berlin, that the lecturer’s remarks were chiefly confined. 

The smsitive selenium plates made by Dr. Werner 
Siemens, with which experiments were made, are formed 
of two spirals of platinum wire, laid upon a plate of mica, 
in such a manner that the two wires run parallel without 
touching ; upon the plate a drop of molten selenium is 
allowed to fall, and before solidifying, another plate of 
mica is pressed down ; the two protruding ends of wire 
serve to insert the selenium element in a galvanic circuit. 
Amorphus selenium when thus tested produces no deflec- 
tion of the galvanometer, either in light or darkness. If, 
however, a selenium disc which has been kept for some 
time at 100^ C. and then cooled is inserted, a slight deflec- 
tion of the galvanometer takes place when it is under the 
influence of light, but none in darkness. If now a selenium 
disc which has been kept for several hours at a temperature 
of 210'^ C., a point below that of the fusion of selenium, 
and which has been gradually cooled, is substituted for 
the other, a considerable deflection under the influence of 
light will be observed, whilst a hardly perceptible deflec- 
tion takes place in the dark. 

It was also explained, as the result of an experiment, 
that amorphous selenium did not conduct up to 80° C. ; 
from this temperature to 210° C , its conductivity gradu- 
ally increased, after which the conductivity again dimin- 
ished ; in cooling it followed the same law, but in a 
different ratio. The modification prepared by heating to 
100° C. only is Dr. Werner Siemens’ ist, or electrolyte 
modification, whilst the other, prepared by heating to 
210° C, is his 2nd, or metallic modification. In the ist, 
the conductivity increases with rise of temperature ; in 
the 2nd it decreases; the 2nd is a much better conductor, 
but is less stable, and its conductivity increases with the 
i intensity of the light, as shown from the following table, in 
: which is given the effects of different intensities of light; 

I on selenium (Modification II.) obtained by Dr. Obach in 
Mr. Siemens’ laboratory at Woolwich on the 14th February, 
1S76 : — 


Seleaium in 

Relative conductivities. 

Resistance in Olinfs. 

DcSiCtions, 

Ratio. 

I. Dark 

32 

I- 

10,070,000 

2. Diffused daylight 

no 

3*4 

2,930,000 

3. Lamplight 

iSo 

5-6 

1,790,000 

4. Sunlight 1 

i 

470 

147 

6So,ooo 


From these experimental results an extension of Helm- 
holtz’s theory is derived, viz., that the conductivity 6f 
metals varies inversely as their total heat (Helmholtz^ 
having only the sensible heat in view), and the inffdenefe 
of light upon selenium is explained by a change % its 
molecular condition near the surface, from the |irst or 
electrolyte into the second or metallic or, 

in other words, by a liberation of specific fr^t upon the 
illuminated surface of the crystalline selenium. 

In testing the sensitive selenium plate in the different 
parts of the spectrum, it was shmim that the actinic ray 
exercised no sensible effect, thi^ the effect increases as 
we graduaUy approach the dark red, and that beyond that 
point the eflfect again de^freases, reaching almost zero 
in the heat rays me .vaiue' of the material then for pur- 
poses of photometry is apparent. 
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Dr. Werner Siemens lias constructed a selenium pho- 
tometer, in which the selenium is prepared so as not to be 
affected by the changes to which that substance is liable, 
and which consists of a single sensitive plate mounted 
upon a vertical axis, upon which it can be turned through 
a certain angular distance limited by stops. WTien touch- 
ing the one stop the selenium stands opposite the normal 
candle, and when touching the other opposite the light to 
be measured, the distance upon the former being changed 
upon a scale until no effect upon the needle of a galvano- 
meter is produced in turning the sensitive plate in rapid 
succession from the one stop to the other. 

The lecture was concluded by the exhibition of a sele- 
nium eye, which Mr. Siemens had prepared to illustrate 
the extraordinary sensitiveness of the selenium prepara- 
tions, It consists of a hollow ball with two circular 
openings opposite each other, the one being furnished 
with a lens inches in diameter, and the other with an 
adjustable stopper carrying a sensitive plate, which is 
connected by wires to a galvanometer and one Daniell’s 
cell. The lens is covered by two slides representing eye- 
lids, the ball itself being the body of the eye, and the 
sensitive plate occupying the place of the retina. Having 
placed a white illuminated screen in front of the artificial 
eye, on opening the eyelids a strong deflection of the 
galvanometer was observed, a black screen giving hardly 
any deflection, a blue one a greater, a red a mucb greater, 
biEt still short of that produced by the reflected white 
light. The eye was thus sensitive to light and colour, and 
as stated, it would not be difficult to arrange a contact 
and electro-magnet in connection with the g^vanometer, 
so that intense light would cause the automatic closing 
of the eyelids. The artificial eye is subject to fatigue, 
amd the iecturex considered that this experiment might 
be su^e^ive to fflrysiologists as regards the natural con- 
joint action of the retina and the brain. 


THE LATE COLONEL STRANGE, EES, 

L IEUT.-COL. ALEXANDER STRANGE, F.RS, 
whose death we last week announced, was the fourth 
son of the late Sir Thomas Strange, and was bom at 
Westminster on the 27th of April, iSi^ and was educated 
at Harrow. On leaving school in 1S34, at the early age 
of sixteen, he proceeded to India, and joined the 7th 
Regiment of Madras Light Cavahy, where his natural 
talents began to develop themselves. He shortly after- 
wards made the friendship of General Worster, wio soon 
discovered that he had mechanical abilities of the highest 
order, and who subsequently instructed him in the use 
of astronomical and surveying mstrunients, and pointed 
out to him that nature had intended him for a' scientific 
career. During the next few years he became a devoted 
student at the Magnetic and Meteorological Observatory 
at Simla, then under the direction of Major-General 
Boileau, R.E., at' whose recommendation he was nomi- 
nated, in 1847, hy Col. (now Sir Andrew) Waugh, R.E., 
Surveyor- General of India, to the office of Second Assist- 
ant in the Great Trigonometrical Survey, where he found 
work suited to his talents. He was originally selected on 
^account of his ability as an observer, and for his extra- 
ordinary mechanical skill, which in this department was 
of special value, and wan displayed in such a remarkable 
degree as to call forth tne highest commendation from 
Col. Waugh. In the season 1848-49 he was attached to 
the party imder Capt. (now CoL) Renny Tailyour, R.E., 
in order that he might acquire a practical knowledge of 
geodetical operations. Such was rapidity with which 
he made himself master of this difficult subject, that in 
1850 he was promoted to the grade of First Assistant. 
Capt. Tailyour was ordered to undertake the triangu- 
lation of what is known as the ‘‘Karachi Longitu- 
dinal Series,” which constitutes the southern flank 
of that considerable portion of the principal tri- 


angulation of the Survey of India known as the 
North-west Quadrilateral. It commences at Sironj in 
Central India, and terminates at Karachi, in Sind. The 
extent of this arc of longitude is equivalent to 670 miles 
in length, covers an area of 23,000 square miles, and is 
one of the largest longitudinal arcs ever measured on 
the surface of the globe. At the end of the first season J 
Capt. Tailyouris services being required at head-quartersJ 
Capt. Strange was ordered to take over the entire charg^ 
of the Series, and it is on this great undertaking that hist 
fame as an Indian Surveyor rests. After fcrossing the! 
Desert, over which the triangulation had to be carried 
nearly 200 miles, the work was carried on with the highest 
skill across the Plains of Sind, until at length, after much 
anxiety, and having overcome almost insuperable diffi- 
culties, the last angle which completed this great triangu- 
lation was measured on April 22, 1853, and the work 
brought to a successful close. 

The remarkable energy and rapidity with which this 
series was carried on, under many and great difficulties, 
was reported by the Surveyor-General to reflect on him 
the highest credit He was directed to join the Surveyor! 
GeneraFs camp near Attock, where he took part in thei 
verificatory base line. After this he returned to Karachi 
with tlie base-line apparatus, and took a leading share^ 
in the measurement of the base-line at that place in| 
the year following. Meantime he had been distin-^ 
guished with the title of “ Astronomical Assistant.” 
In 1855 Strange joined the Surveyor-GeneraFs Head 
Quarters' Office, and in the following year was placed 
in charge of the triangulation which was being extended 
from Calcutta southwards towards Madras, along the 
eastern coast In April, 1857, whilst conducting the 
triangulation in the Goomsoor HiUs, a notoriously un- 
healthy tract, he was struck down by jungle fever, and 
was .afterwards ordered to the Neilgherry Hills for the- 
recovery of his health. In the year 1859 he was pro -1 
moted to the rank of major, and in accordance with the ; 
then existing r^ulations of the service retired from the | 
Survey, on which occasion he received the special thanks 1 
of the Government of India. 

In January, 1861, he returned to England after twenty’- 
six years' continuous service in India, and finally retired 
from the army as lieutenant-colonel on the 31st of De- 
cember, 1861. His career in England was no less bril- 
liant than that in India. In 1861 he was elected a Fellow 
of the Royal Geographical Society as well as a Fellow of 
the Royal Astronomical Society. He served on the 
Council of the latter from 1863 1S67, and was Foreign 

Secretary from 1868 to 1873. 2nd of June, 1864, 

he was elected a Fellow of the Royal Society, of which 
he soon became a distinguished member ; he served on 
the Council from 1867 to 1869. 

In the year 1S62 the Secretary of State for India in 
Council sanctioned the provision of an extensive equip- 
ment of geodetical and astronomical instruments of the 
first order, for the service of the Great Trigonometrical 
Survey of India, consisting of one gi-eat theodolite, two 
zenith sectors, two 5-feet transit instruments, two electro 
chronographs, two diagonal transit instruments, two 
12-inch vertical circles, and three astronomical clocks.' 
The task of designing and superintending their construc- 
tion was entrusted to Lieut.-CoL Strange, who was also] 
appointed to the post of Inspector of Scientific Instru-| 
ments to the Indian Government. To enable hifn to testii 
these valuable instruments as weU as the current supply? 
required by the Public Works, Survey, Meteorological,; 
and various other Departments in India, an Observatory 
was established at the India Store Dep6t in Lambeth’ 
from designs prepared by himself. This observatory^, in 
its various ingenious details, is a monument of Col. ' 
Strange's consummate mechanical genius. 

At this Observatory, theodolites, levelling instruments, 
prismatic compasses, sextants, telescopes, barometers, 
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thermometers, drawing, and mathematical instruments of 
all kinds were rigorously inspected, compared, and verified 
under Col. Strange’s personal superintendence, and the 
improved foms of instruments now supplied to the ser- 
vices in India, are in a very large measure due to his 
efforts, and it must have been a source of gratification to 
him to find that they were received with almost universal 
approbation. He devoted much anxious time and thought 
to the laborious task of testing the magnificent series of 
instruments above alluded to. 

The telescope has an aperture of ji inches, with a 
focal length of 36 inches. The instrument is constructed 
5 upon what is known as the flying micronxeter plan/’ 
and possesses a great number of peculiarities which 
are quite unique. Ir will be found fully described in a 
paper read by him before the Royal Society in 1872. 
This is undoubtedly the finest instrument of its kind ever 
constructed, and will be an enduring monument to his 
unremitting energy and constructive genius. The zenith 
sectors were designed for the accurate determination of 
latitude, and in design are unlike any of their prede- 
cessors ; being intended for portable instruments the 
problem wms to get the maximum of power out of the 
minimum of w^eight, and in this he was eminently suc- 
cessful, for on comparing one of these with the weight of 
the zenith sector designed by the present Astronomer 
Royal for the Ordnance Survey of Great Britain it was found 
to be only about one-half. With regard to the perform- 
ance of these instruments, Capt. J. Herschel, R.E., F.R.S., 

- who has been employed in determining latitudes in 
Southern India, in comparing the facility of working the 
zenith sector and the former astronomical circles of the 
Great Trigonometrical Survey, states that “ the sectors are 
competent to turn out at least double the amount of work 
of the same order,” adding, at this rate two or three 
years’ work, would equal in amount the whole results up 
to the date of the arrival of the sectors, and ten years (a 
comparatively short period for which to arrange a system 
of observation on a matter of this magnitude) 'will see us 
in a position to look back on the arrival of the sectors as 
on the commencement of a new era.’^ All the other in- 
struments present evidences of Col. Strange’s construc- 
tive genius. 

Such is the amount of skill and forethought brought to 
bear upon the design of these exquisite instruments that 
an observer may select a series of stars differing only five 
minutes of time in Right Ascension. Each star is observed 
twice in reversed positions of the telescope at the same 
culmination, and each of the two reversed observations 
involves two settings of the telescope Jn altitude, four 
microscope, two level and one micrometer reading. To 
admit of all these operations being performed within five 
minutes of time, with the deliberation requisite for obser- 
vations aiming at fractions of a second, demands the 
highest conveniences of instrumental construction. 

After their completion and final testing, they were seve- 
rally despatched to India, where they have for some years 
been employed in the Survey Department, unapproachable 
for manipulative facilities and giving results unsurpassed 
in accuracy. Indeed, it is not too much to say that these 
I instruments, in the construction of which CoL Strange had 
I the advantage of being so ably seconded by the late Mr. 
I Cooke, of York, and the well-kno-wn firm of Troughton 
land Simms, are the most perfect and pow'erful geodetical 
tinstruments which have ever been constructed or are likely 
to be constructed for some years to come. 

Among his publications which appear in the Memoirs 
of the Royal Astronomical Society, vol. xxxL, are the 
following : “ On Testing the Vertical Axes of Altazimuth 
Instruments,” “On a Direct Method of Testing and 
Adjusting the Equipoise of Altazimuth Instruments,” 
“ On a Proposed Isolated Flange for Conical Axes.” 
In the Monthly Notices of the Royal Astronomical 
Society, vol, xxiii. : ‘‘On Aluminium Bronze as a 


Material for the Constructio.i of Astronomical and 
other Philosophical Instruments and in the Journal 
of the Royal United Service Institution, vol. vi., 

“ Geodesy, especially relating to the Great Trigono- 
metrical Surv^ey of India.” He contributed papers on 
various subjects to the Royal Society, the British Associa- 
tion, the Society of Arts,- the Meteorological and other 
scientific and learned societies. 

His scientific activity, however, was by no means con- 
fined to these questions, which came before him in his 
official capacity. In compliance wfith a request made 
by her Majesty’s Commissioners for the International 
Exhibition of 1862, Col. Strange sensed the office of 
juror. He also performed the same functions at Paris in 
1867. “ While in the Royal Society,” to quote from the 

memoir in the Times, “he insisted upon the accuracy 
of the measurements used in physical inquiries, in the 
British Association, and was the clear-sighted and 
constant advocate of increased instruction in science and 
the increased utilisation of it in our public departments ; 
and he was among the first to insist upon the national 
importance of fostering the pursuit of knowledge in those 
fields which, though unremunerative to the cultivator, are | 
eventually of the highest importance to the nation, I 
him belongs the whole credit of having initiated in i868f 
the movement which resulted in the appointment by her I 
Majesty of the ‘ Royal Commission on Scientific Instruc-' ’ 
tion and the Advancement of Science,’ of which his'* 
Grace the Duke of Devonshire was chairman, and the| 
five years’ labours of 'which have but recently terminated. 1 
Before he died he had the satisfaction of knowing that the 
proposals contained in the scheme which ^ he originally 
propounded to the Commission, and on which nearly the 
whole of the 'witnesses were examined, were adopted in 
the main by the Commission, and recommended for the 
consideration of the Government. Thus the breadth of 
his views, and the clearsightedness which he possessed 
not only combined to render his services to the Indian 
Government and to the various scientific societies, 
Councils, and Committees on which he served of the 
utmost value, but they have left a memorial in the recom- 
mendations of this Commission, some day, we hope, to be 
rendered more lasting by their adoption. He died on the 
9th inst. at the comparatively early age of fifty-seven, and 
the void his death has created in the scientific world will 
be one very difficult to fill.” 


PTOR FLOWER^S HUNTERIAN LECTURES 
ON THE RELA TION OF EXTINCT TO EXIST- 
ING MAMMALIA 

V. 

O RDER Siretiia, The purely aquatic habits and fish- 
like form of the animals of this order formerly caused 
them to be confounded with the Cetacea, but a more inti- 
mate knowledge of their structure has shown that they 
really belong to a widely different type of the class. Their 
skeleton is remarkable for the massiveness and density of 
most of the bones of which it is composed, especially 
the skull and ribs, and the bodies of their vertebras want 
the disc-like epiphyses so well marked in the Cetacea. The 
existing members of the order pass their whole life in the 
water, being denizens of shallow bays, estuaries, and 
rivers, hut unlike the Cetacea they are never found 
high seas away from shore. Their food consists eJtsrirSy 
aquatic plants, either marine algae or fresh-wateF ^sses, 
on which they browse under water, as the terrestrial 
Ungulates do on the green pastures on land They are 
generally gregarious, slow and inoffensive, and apparently 
stupid in disposition. Though occasionally found stranded 

* Abstract of a course of lectures <id[iver^ ^ the Royal College of Sur- 
geons **Oa the Relation of Eadtinei to Mammalia, with Special 

Reference to the Dexi^tiye in conclusion of the course of 1873- 

(See Reports in NATVRttforito year-) Continued from p. 38S. 
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by the tide or waves, there is no evidence of their volun- 
tarily leaving the water to bask or feed on the shore. 

The species now existing are very few, and there is 
reason to believe that the time is not far distant when 
they will all become extinct. One species, the Rytinci 
stelleri^ or Northern Sea-cow, an animal attaining nearly 
the length of thirty feet, by far the largest known member 
of the order, from the North Pacific, was totally exter- 
minated by the agency of man during the last century, 
and the surviving species, the Manatis arid Dugongs, 
being valuable for their flesh as food, their hides, and 
especially for the oil obtained from the thick layer of fat 
which lies immediately beneath their skin, rapidly 
diminish in numbers as civilised populations occupy the 
regions which form their natural habitat. 

The Manatis (genus Ma^iatus)^ found on the Atlantic 
coasts of America and Africa, are rather fiuviatile than 
marine in their habitat, ascending large rivers almost to 
their sources, and feeding chiefly on aquatic grasses. The 
Dugongs (genus Halicori) are more distinctly marine, 
feeding chiefly on algae. They inhabit the shallow waters, 
bays and creeks of various coasts of the Indian Ocean, 
the Red Sea, East Coast of Africa, the Indo-Malayan 
Archipelago, and north coast of Australia, There is 
probably not more than one species, but they have been 
divided into three according to the locality which they 
mhabit. H, tahernaculi from the Red Sea, AT. dugon^ 
from the Indian Seas, and H. australis from Australia, 
Tl^se two existing genera present such well-marked dis- 
tinguishing characters that if they alone were known they 
might be placed in separate families, but as in so many 
siimlar cases our knowledge of the extinct forms, imper- 
fect as it is, goes far to bridge over the distinction between 
them. It is true that Brandt, a great authority on this 
group, divides the order into two primary sections — Mana- 
tid^^ consisting of Mcmatus alone, and Halicoridcs^ con- 
taining aU the other genera ; but it scarcely seems that 
these can be considered in any sense as equivalent, espe- 
cially as one of the distinguishing chracters, the external 
form of the tail is unknown in the extinct genera. 

The Miocene and early Pliocene seas of Europe 
abounded in Sirenians, to which the generic name Hali- 
‘ therinm^ Kaup, has been given. They had large tusk-like 
incisors in the upper jaw, as in the existing Halicore^ though 

not so greatly developed. Their molar teeth are ^ or 

anteriorly simple and single-rooted, posteriorly with three 
roots in the upper jaw, and two below, and with enamelled, 
tuberculated, or ridged crowns, in which respect they ap- 
proach nearer to Ma?iatus, the molar teeth of the Dugongs 
being without enamel and single-rooted. The anterior 
molars were deciduous. Some species, at least had nasal 
bones, short, broad, but normal in position, whereas in all 
the existing genera these bones are quite rudimentary. 
Another and stiU more important evidence of conformity 
to the general mammalian type is the better development of 
the pelvic bone, and the presence of a small styliform 
femur articulated to the acetabulum, although no traces of 
any other part of the limb have been discovered. These 
ancient Sirenians were thus, in dental, cranial, and other 
osteological characters, less specialised than are either of 
the existing species, and if the intermediate links could be 
discovered, might well be looked upon as ancestral forms 
from which the latter have been derived, but at present 
the transitional conditions have not been detected. As 
far as we know, when changes in the physical condition: 
in the European seas rendered them unfitted to be the 
habitation of Sirenians, the Halitherium type still pre- 
vailed. If the existing Dugongs and Manatis are de- 
scended from them, their evolution must have taken place 
during the Pliocene and Pleistocene epochs, the one in 
seas to the east, the other to the west of the African con- 
tment, which has formed a barrier to their intercommuni- 
cation. Halitherium remains have been found in many 


parts of Germany, especially near Darmstadt, in France, 
Italy, Belgium, Malta, the Isthmus of Suez, &c. Until 
lately none were known in our own country, probably 
owing to the absence of the beds of an age corresponding 
to those in which they are found on the Continent ; but 
quite recently a skull and several teeth have been detected 
among the rolled deb 7 'is of Miocene formations, out of 
which the Red Crag of Suffolk is partially composed. The 
species are not yet satisfactorily characterised. Some of 
them appear to have attained a larger size than the exist- 
ing Manati or Dugong. One of these from the Pliocene 

of Italy and France, having but ^ molar teeth, has been 

separated generically under the name of FelsiiioiJienwri by 
CapeUini, by whom it has been fully described. A portion of a 
skull found in Belgium has been named Crassitkermpji, by 
Van Beneden, and some compressed teeth, somewhat simi- 
lar to, but larger than those of the Dugong, discovered 
in the department of Lot et Garonne, France, have given 
origin to the'^genus Rytiodus of E. Lartet, Packyacanthus 
of Brandt, from the Vienna basin, is^^also, according to 
Van Beneden, another form of Sirenian, of which, how- 
ever, the skull is not known. In various Miocene and 
perhaps Eocene marine formations of the United States 
of America, remains of Sirenians have been discovered, 
but mostly in such a fragmentary condition that they 
afford at present little evidence of the early history of the 
group in that country. A more satisfactory discovery is 
that of a nearly complete skull and some bones from a 
limestone tertiary formation in Jamaica. It is of smaller 
size than the Manati, and as far as the teeth are con- 
cerned, of a still more generalised character than Hali- 
therium, the dentition being apparently 

i -5 ^ =48. 

3^53 , . . , ^ 

The incisors are small, not developed mto tusks, the 
canines (wanting in all existing Sirenians) are rather 
longer than the incisors, judging by the sockets, and the 
molars are bilophodent, and covered with enamel. It 
has been described by Prof. Owen under the name of 
Ff'or’ostomiis szrenoides. Unfortunately we have no 
knowledge of the geological antiquity of the formation 
in which it \va.s embedded. Lastly must be mentioned 
the E other 171 e^ypiiacujfij Owen, founded on the cast of 
a brain, “inth a small quantity of surrounding bone, dis- 
covered in the Nummulitic limestone of Eocene age of 
the Mokattam Hills, near Cairo. - The brain is narrower 
tlian that of Maziatiis, and resembles HalitJieriH7n. This 
is of interest, as the most ancient known evidence of any 
Sirenian, whose age has been geologically determined. 

The few facts we have as yet been able to collect of the 
former history of the Sirenians leave us as much in the 
dark as to the origin and affinities of this peculiar group 
of animals as we ivere when we only knew the livmg 
members. They lend no countenance to their association 
with Cetacea, and, on the other hand, their supposed 
affinity with the Ungulata, so much favoured by modem 
zoologists, receives no very material support. The as- 
sumption lately put forth with so much confidence that 
the Sirenia are the remains of a group of animals, through- 
which the Cetacea passed in their evolution from terres- 
trial Mammalia, is quite without foundation. 

{To he cofiiinued . ) 




ON THE EVE 
OF EXISTING 


*ROK HUXLEY^ S LECTURES 
DENCE AS TO THE ORIGIN 
VERTEBRATE ANIMALS^ 
ri. 

T T was seen in the last lecture that no ultimate answer 
^ was obtainable as to the origin of the examples 
selected from the fish class, any more than is afforded as 

* A course of six lectures to isrorlang men, delivered uj the theatre of the 
Royal School of Mines, Lecture II., March 6; Ccmtinued fromp. 389. 
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to the origin of the Anglo-Saxons by showing that they 
came from Friesland in the sixth or seventh centuiy% 
The same remark applies to the origin of nearly all fishes, 
in fact, only one clear case of progressive modifi- 
cation is known in the whole class ; this is afforded by 
the group of the Pycnodonta. 

These are fish not unlike our John Dory in shape, | 
which appear for the first time in the carboniferous | 
rocks, and become extinct in the older tertiaries ; they ^ 
are distinguished by the possession of rows of large j 
crushing teeth, and in place of a vertebral column had a | 
gelatinous chorda dorsalis or notochord. The spinal cord i 
above this was embraced by arches of bone, placed at 
regular intervals along the chorda ; and, immediately ' 
below these neural arches, were attached the ribs, also 
bony. In the Carboniferous forms, both arches and ribs 
are quite distinct from one another, and are simply united 
by ligamentous fibres to the notochord ; but, in the older 
Secondary species, they become expanded at their ends, 
and thus tend to embrace the notochord ; and, lastly, in 
the Tertiary pycnodonts this process is carried to such an 
extent as almost to produce a ring of bone, like the body 
of a rudimentary vertebra. 

Now let us turn to the next group of Vertebrate animals, 
that of Amphibia (frogs, toads, newts, and salamanders), 
which are distinguished from fishes by certain very 
striking peculiarities. Fishes are all capable of breathing 
the air dissolved in water by means of gills, and — a far 
more important distinctive character — their limbs always 
have the character of JiTis^ which organs are seen in their 
simplest form in Ceratodus. In this fish, there is a long 
jointed cartilaginous axis, running down the middle of the 
fin, with rows of rays of the same substance on each side 
of it ; the whole is invested by a fold of the integument, 
the margins of which are beset with homy filaments called 
fin-rays. In all fishes these elements are to be found, 
generally in a curiously modified condition ; in the bony 
fishes, for instance, the central axis with its side appen- 
dages are broadened out and shortened, the fin-rays 
becoming at the same time so much larger as to form the 
main part of the fin. 

Some modification of this type of limb is possessed by 
all fishes which have limbs at all ; but the first character, 
that afforded by the respiratory organs, is not absolute, 
for there are some fishes which, besides gills, possess an 
apparatus for breathing air directly. This apparatus, 
represented by the air-bladder of ordinary fishes, first 
takes on its new character and becomes a lung in that 
remarkable genus, Ceratodus, in which it exists as a 
large ceEuIar structure situated in the upper part of the 
abdominal cavity, just under the vertebr^ column, and 
connected with 'the gullet by a slit — the glottis — by means 
of which the fish can pass air from the mouth into the 
lung. It is not, however, this peculiarity of opening into 
the oesophagus which constitutes a lung, for the air- 
bladder of many fishes possesses an open duct of a simi- 
lar nature ; the great distinguishing feature is, that the 
blood taken to this bladder does not pass into the ordi- 
nary venous channels, but is returned immediately to the 
heart, in a purified condition, by a special vein. In Cera- 
todus there is no special vessel to carry blood to the lung, 
in other words, although there is a pulmonary vein^ the 
pulmonaty artery has not appeared ; but in the Mudfish 
(Lepidosiren) of Africa and eastern South America, the 
development of the lung goes a step further, a special 
pulmonary artery being present, as in all the higher 
animals. Thus Ceratodus and Lepidosiren are truly 
amphibious^ for they can be suffocated neither by removi 
from water like most fish, nor by immersion in water like 
the higher animals. 

What constitutes the difference between these amphi- 
bious fish, and the lowest of the true Amphibia ? Not 
the nature of the respiratory process, for many of the 
latter group, such as the blind Proteus of the Austrian 


caves and the North American Menobranchus possess 
gills throughout life, but the structure of the limbs, which 
are now, no longer fins^ but legs, A fish requires a broad 
surface for balancing itself in the water, locomotion being 
chiefly performed by the tail, but in land animals an 
apparatus is required capable of raising the body above 
the ground, and the limbs take on the form of a set of 
jointed levers. In its simplest form the higher vertebrate 
limb consists, first, of a single piece of cartilage articulated 
with the body, then two pieces side by side, then a num- 
ber of small nodules, and lastly, five series of short jointed 
pieces ; all of these become in the adult state more or 
less converted into bone. The first or proximal division 
of the limb is called the humerus in the fore limb, the 
femur in the hind limb ; the next segment consists of 
radius and ulna in the arm, tibia and fibula in the leg ; 
the nodular pieces are respectively carpals and tarsals, and 
the series of jointed bones or cartilages, the five digits. 
From the lowest Amphibia upwards, the limbs, when pre- 
sent, are always constructed upon this type. 

Nevertheless, the Amphibia still retain certain fish-like 
characters, which are lost in the groups above them. They 
all, • at some period of life, breathe by means of gills, 
although all have, in the adult state, lungs in addition. 
Some forms, such as the Proteus and Menobranchus 
mentioned above, retain their gills throughout life and are 
hence called Peremtibranchiates j others, such as Meno- 
poma, Amphiuma, &c., lose them in adult life, and are 
called Caducibf'anchiates, These two last genera, how- 
ever, still retain traces of gill-clefts, but in all the Amphibia 
with which we are acquainted in this country, the frog, 
toad, and newt, even the clefts disappear, and the perfect 
air-breathing character is assumed. 

These animals, in the course of their development, go 
through a very singular series of metamorphoses, com- 
parable to those by which a grub is converted into a 
butterfly. At this season of the year, every pond is 
almost certain to contain frog-spawn, masses of trans- 
parent albuminous matter, with numberless imbedded 
eggs, consisting of yolk, black on one side and white on 
the other. A few hours after these eggs are laid, the 
process of development begins by the formation of a 
shallow groove, which appears quickly on the black, more 
slowly on the white hemisphere, and is just such a 
groove as would be produced by drawing a blunt instru- 
ment along the equator of a soft globe. The egg is thus 
divided into two masses. A second form appears at right 
angles to the first, dividing the whole egg into four ; others 
appear, in definite order, cutting it up into smaller and 
smaller masses, until the whole yolk becomes granular, or 
formed of microscopic cells. Two ridges then appear, on 
the surface of the egg, and, uniting in the middle line, 
inclose a cavity, the lining membrane of which is con- 
verted into the brain and spinal cord. The head gradually 
becomes differentiated, and the mouth appears on its 
under side; the tail grows out, and the little creature, 
getting too long for the egg, becomes coiled upon itself, 
and, before long, ruptures the egg-membrane, and makes 
i its exit from its mass of jelly. 

[ It is now, to all intents and purposes, a fish ; it has no 
j limbs, its mouth is provided with homy jaws, and it 
breathes by means of a pair of plumose gills. It further 
differs from the adult frog in being herbivorous, feeding 
on water plants, to which it attaches itself by means ^ 
two suckers near the mouth. The tadpole grows 
and, before long, a fold of skin appears on each sidf, 
which gradually closes over the giUs, leaving, however, 
for a considerable time, a small opening on the left side. 
In the meantime the limbs appear, and, the lungs are 
developed, the tadpole breathing for a time both by lungs 
and gills ; the latter eventually disappear, the tail shortens, 
the limbs lengthen, the homy jaws are replaced by teeth, 
and an insect-eating tail-less:foog is formed, the adult air- 
breathing form having* thus b^n attained by a wonderful 
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series of changes, in which the fish, Lepidosiren, perenni- 
branchiate, and triton, are all represented. 

One would be inclined to infer from these metamor- 
phoses, that, on tracing the Amphibia back in time, the 
story of their origin should be told, but, as a matter of 
fact, palaeontological history tells a difterent story alto- 
gether. Abundant remains of frogs and toads are found 
in the Miocene deposits, some of which are of so fine a 
character that even the tadpoles are preserved ; but these 
tertiary frogs and toads do not difier, in any important par- 
ticulars, from those of the present day, and the same is 
true of the tritons and salamanders. Some of the latter 
attained a very great size, and one of them — a near ally of 
the great Japanese salamander of the present day — has 
had a very singular fate, having been described, about the 
middle of the last centur}', as a fossil man, by the German 
naturalist Scheuchzer, who named it Homo diluvii 
testis, the man who saw the flood ! 

In the Weald en and Purbeck formations no Amphibia 
have as yet been discovered, but, from the Lower Lias to 
the Carboniferous they turn up again in remarkable num- 
bers, and of great size, but differing from existing forms 
in some important peculiarities, and affording no help 
whatever to our inquiries as to the origin of the existing 
or of the tertiary frogs, toads, and salamanders. Under 
the throat, these gigantic Amphibia had a remarkable 
shield of three bony plates, as well as a series of plates 
along the belly. Their teeth were large and powerful, 
and presented an extremely complicated structure, whence 
the group has received its name of Lahyrinihodofita. 

Thus, in tracing hack the existing Amphibia, we find a 
great break in the secondary period, and then come upon 
a distinct group, the Labyrinthodonta, from which the 
existing forms cannot possibly be deduced. These, again, 
have b^a traced no farther back than the carboniferous 
epoch, 

{To he continued. ^ 


PHYSICAL SCIENCE IN SCHOOLS 

'T'HE beginning of a discussion on any great subject 
'*• elicits mainly differences of opinion ; its end should 
be to establish agreement as to principles, and in great 
measure as to details. The first half of this dictum has 
been illustrated by the interesting letters in your columns 
on Physical Science in Schools ; its entire confirmation 
as the correspondence proceeds will confer on education 
3 beaefit of the most timely kind. 

The moment is a critical one for scientific teaching. 
Lord Salisbury's Bill will come to mean a revolution in 
the educational structure of the Universities ; the Report 
of the Science Commission proposes to re-cast the teach- 
ing of the schools ; public feeling, unexpressed as yet on 
other points, is distinct in wishing to see Science heartily 
recog^ed and systematically taught. If Science Teach- 
ers will agree as to what they want and press it vigo- 
game is in their hands. 

1 venture to lay down for consideration in Nature 
certain propositions on this subject in the hope that they, 
or such others as may be preferred to them, may become 
the basis of the agreement we all desiderate : — 

1 . The business of a school is general education ; the 
business of a University is special education, 

2. The principal subjects taught at a school should be 
Literature, Mathematics, Science. 

3. Each of these subjects should be studied in fixed 
relative proportions of time, firom the very beginning of a 
school course until its close. 

4. Scholarships offered for any one of these subjects to 
the exclusion of the others at the entrance on University 
life are mischievous in their effect on school teaching, 
and ought to change their character or be abolished, 

5. Science should be taught to every boy in a school 


for at least six hours in the week ; holding a fair place in 
Entrance Examinations, being encumbered with no pecu- 
niar}' charges unimposed on other subjects, and having a 
value in school-marks proportional to the time spent 
upon it. 

Of these five theses, the first three and the fifth are in 
exact harmony with the recommendations of the Science 
Commission ; the fourth follows necessarily from the 
others, as stigmatising a system whose continuance 
makes general school teaching impossible, and %vhose 
significance gains point from the curious admission of 
one of your correspondents as to the intellectual cost of 
a Balliol Scholarship. 

The feasibility of teaching science to the youngest 
schoolboys, assumed in what I have said, demands a 
word of comment. The evidence on this point scattered 
through the Report of the Commission, and partly sum- 
marised in Report VI., pp. 6 — 9, is, if not overwhelming, 
so strong as to outweigh many-fold anything that has yet 
been said against it. I desire to advance with humility, 
but with gi*eat earnestness, my own experience, extending 
over fourteen years, in support of the view there laid 
down ; and Mr. West's admirable letter in Nature, voI. 
xiiL, p. 48, represents, as I well know, the conclusions of 
many successful teachers. If grammatical analysis and 
arithmetical numeration are taught every day to boys of 
nine years old, why not the elements of science ? It 
were well surely to inquire what parts of this vast subject 
and what treatment of them have been found suitable to 
younger minds ; for the statement on the part of any indi- 
vidual that science cannot be taught to little boys means 
nothing more than that he himself has failed to teach it. 

My object in writing is a practical one. I have stated 
the principles which seem to me to underlie all school 
science teaching worthy of the name, and I invoke a 
judgment upon them, possibly a reversal of them, at the 
hands of experienced teachers. If it be true, as we were 
lately told, that the head-masters are awaiting instruction 
from the public, let us prepare the public to educate their 
illustrious pupils. At any rate, let scientific men be ready 
to answer the appeal which will be made to them when 
the Report of the Science Commission comes before the 
House of Commons, with such unanimity as only abun- 
dant and unprejudiced discussion can generate. " To let 
,slip this opportunity will be to find, I fear, with the J ew 
of Malta, that “ Occasion 's bald behind." 

W. Tuckwell 

I notice in your columns that a discussion has been 
conducted for some time past on that important subject, 
Physical Science in School Teaching. Permit me, as 
one possessing a deep practical interest in this matter, 
and also as a science teacher of some years' experience, 
to remark that in Scotland, generally, and in this great 
educational centre in particular, the chief obstacle which 
stands in the way of extended science teaching, is the 
; simple apathy of educationalists to the claims of scien- 
: tific instruction. It were well that, before disagreeing as 
to the exact mode of teaching, the claims of one science 
over another, and other points, science teachers should 
thoroughly agree as to the necessity for more openly 
enforcing their claims upon the notice of those who sit in 
high places in the world of educational management. I 
gladly welcomed an opportunity afforded me by the Edin- 
burgh branch of the “ Educational Institute of Scotland," 
in December last, to address the members of the Insti- 
tute, consisting in the main of teachers of all subjects, 
on the Place, Method, and Advantages ol Biological 
Instruction in Ordinary Education." The substance of 
that address wiU shortly appear in F7'ase?^s Magazine, 
and to that medium I would respectfully refer those of 
your readers who are interested in this question, for a 
rhume of a science teacher's work and method in the 
northern metropolis. I would fain hope that the argu- 



■March 23, 1S76] 


NATURE 


4f3 


ments therein stated, as applying to the extension of my 
especial subject — Biology — may be found to suit the case 
and claims of science teaching at large. And it may not 
be inappropriate to conclude by re-echoing the remark 
with which I started, namely, that if we can succeed in 
creating a demand for science teaching, by showing the 
honest claims and true value of scientific instruction in 
an ordinary educational curriculum, we shall have paved 
' the way for a harmonious and natural after- adjustment of 
\such questions as have very ably been ventilated in 
Nature during the past few weeks. 

Edinburgh Medical School Andrew Wilson 

I have read with considerable interest what may be 
styled the evidence of your correspondents as to the state 
of scientific instruction in schools, and I think possibly if 
your space will permit me, that I shall be able to confirm 
some of the statements of previous writers. I have reason 
to believe that in some large schools where science is' 
demanded as a branch of education it is practically sup- 
pressed, some of the clever lads are removed from the 
science classes in order to be “crammed” in classics, 
sometimes against their own desires, for the purpose, if 
possible, of making a show in school-lists as having 
obtained scholarships at Oxford. I am acquainted with 
facts which cannot be otherwise explained. Sometimes I 
! have learned these from the boys themselves, sometimes 
' from science-masters in different establishments. At one 
large school in connection with a College there are about 
600 boys \ formerly very nearly loo attended chemistry lec- 
tures once a week, and about 25 attended the chemical 
laboratory of the College for i-i hour. The subject was 
a voluntary one, and the undoubted interest shown by the 
, scholars was very striking ; one could see that they were 
being taught to think, it was something so entirely dif- 
ferent from their ordinary school work. For the last year 
or two the number of boys attending these science classes 
has been limited almost entirely to those who intend ma- 
triculating at the London University, those ^vhose parents 
■ expressly wish their sons to receive such education, or 
I others “ the most stupid and ignorant,” who are so un- 
;j likely to hold their own in any other competition that it is 
1 considered they may be better fit for distinction in science. 

! I need hardly say that one fails to make anything of the 
latter class, although, on the other hand, I have seen such 
' lads display unusual mechanical skill. The number of 
boys from the school now attending the laborato:^ is only 
eight, and those who hear lectures about thirty-six. In a 
school with unusual facilities for scientific instruction at a 
, small cost, since the teachers, the laboratories, the lecture- 
rooms, and the very costly scientific apparatus, all belong 
to the College, there is this small result simply because the 
pupils are prohibited attending the lectures on science lest, 
as it is said, “ they should shirk their other workl^ This is 
certainly not equalising the various branches of human 
knowledge. In some schools the science masters are ap- 
pointed not from among those who have made the teaching 
'of science a study, but from that peculiar body who are 
willing to combine instruction in science (which includes, 
of course, Physics, Chemistry, Natural History, and 
Botany), with Mathematics, Classics, and Foreign Lan- 
guages, and whose views as to the suitable remuneration 
for their services suggests a limited expenditure of 
[thought, time, and money, on their own acquirements. 
Erom the present low estimation in which scientific know- 
ledge is held, I should be exceedingly sorry to see the 
pumber of efficient science teachers increased. The 
Icapital expended on a classical education gives a far 
Jjetter, a more certain, and a quicker return than that 
Invested in science. Hence the lamentations about the 
|ktate of science in this country. Until the Head Masters 
|tnd College dons have been so liberally educated as to 
^derstand that besides Classics and Mathematics there 
itie other branches of knowledge which ennoble and enrich 


the understanding, and further, until a legal status has 
been secured for professional scientific men, such things 
must continue. W. N. Hartley 


NOTES 

The John Hopkins University, some account of the organi-f 
satLon of which we recently published, was formally instituted ’ 
at Baltimore, U.S., on February 22. Prof. Gilman in his ad- 
dress hinted that elementary instruction in all branches of 
science is not contemplated at the new University. There will 
be no stated curriculum of four years. Great freedom is to be 
allowed both to teachers and to scholars ; the former must be 
“free and competent to make original researches in the library 
I and the laboratory ; ” the latter will be encouraged to “make 
^ special attainments on the foundation of a broad and liberal 
culture,” and to make them through a “ combination of lectures, 
recitations, laboratory practice, field work, and private instruc' 
tion,” Pending the filling of the several professorial chairs, the 
trustees will ask the most eminent men, both in Europe and 
America, to come to Baltimore during a term of years, and 
reside there an appointed time, “ and be accessible, piiUict et 
privatwi, both in the lecture-room and in the study.” One most 
important appointment has already been made, by which England, 
will lose, for a time at least, one of her most distinguished* 
mathematicians ; Dr. J. S. Sylvester has been appointed to the 
Chair of Advanced Mathematics, at a handsome salary. Prof. ^ 
Sylvester will probably enter upon his duties in October next. » 

There is preat activity at present at South Kensington ,* the 
preparations for the opening of the Scientific Loan Exhibition 
are in a forward state. A large number of contributions have 
been already received from France, Germany, Belgium, Holland, 
and Italy. 

Contrary to the assertion of a contemporary, who appa- 
rently desires to mislead, the men of science of this country are 
giving the greatest help in the organisation of the Conferences 
and Conversazioni in cpnnection with the Loan Exhibition ; 
these will be held between May 16 and 31. 

H.M.S. Chaden^er sjTiVQd at Monte Video on Feb. 15, and 
was to sail on Feb. 23 for Ascension and St. Vincent. The 
ship is expected to arrive in England about the end of Ivlay. 

A CAREFUI.LY prepared and well classified and indexed Cata-t 
logue of Maps, &c., of India, and other parts of Asia, has beeni 
prepared by the Geographical Department of the India Office, 1 
and published by order of H. M. Secretary of State for India in I 
Council The Catalogue is accompanied with an Index-Map , 
showing the different sheets which are published or which are ] 
being prepared by the engraver for publication. 

M. J. Capello, director of the Observatory at Lisbon, has 
selected Lisbon, Campo-Maior, Angra in the Azores, and Fun- 
chal in Madeira, as the stations from which meteorological 
observations will be furnished for international objects. Their 
situation, and the fact of their observations being made four times 
daily, have determined the selection of these four stations. The 
hours are well suited for purposes of international meteorology. 

The Belgian Academy of Sciences offers prizes for papers. on ; 
the following subjects, to be sent to the Secretary, M. J. Liagre, 
at the Museum, Brussels, before Aug. i, 1877 : — r. To give a 
rhwni of works which have appeared on the theory of continued 
fractions, and to improve it in some important point 2. To 
examine and discuss, on the basis of new experiments, the per- 
turbing causes which bear on determinaticfli of the electro-motive 
force, and on the internal resistance of an element of the electric 
pile ; to exhibit in numbers the^ two quantities for some of the 
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principal piles. 3. New" researclies to establish the composition 
and mutual relations of albumenoid substances. 4. To establish, 
b/ direct observations and experiments, the functions of the 
various anatomical elements of Dicotyledinus stems, especially 
in relation to the circulation of nutritive substances and the use 
of the fibres of the liber. 5. Does the generative vesicle perform 
the same part in eggs which are developed without previous 
fecundation (by parthenogeneses) as in fecundated eggs ? 6. In- 
vestigation of the cycle of evolution in a group of the class of 
Algce. — The conditions usual in such competitions are laid down, 
and the p.izes are gold medals varying in value from 600 to 1,000 
francs. 

Tke Atkemcum of Saturday last has a well-timed and justly 
f severe note in connection with the filling up of two vacancies 
among the trustees of the British Museum. A writer in the 
has mentioned the names of Sir Henry Rawlinson and 
2 Mr. Layard as having claims for the vacant posts, and the 
AtJi(na;um shows that only one trustee is appointed by the 
Crown, and that the two vacancies will be filled up by the 
Trustees themselves. “Let us hope,'^ the AtkeniZU7ti says, 

“ that they may see fit to appoint the two scholars in question, 
or at least one of them. But if they are elected, they will succeed 
to a perfectly ba3nLen honour, unless they are subsequently placed 
on the W orking Committees. It is notorious, that Dr. Hooker, 
who is a trustee, by virtue of his office as President of the Royal 
Society, has absolutely no voice in the disposal of the vast col- 
lections of natural history contained in the Museum ; and that^ ' 
although there is no naturalist among the trustees with the 
exception of Sir Philip Egerton. And it is doubtful whether 
such men as IMr. Layard and Sir Henry Rawlinson, whose 
I sympathi^ are likely to be with progress and reform, with 
' schoflar^p and education, will be quite in harmony with that 
sjrstem which has made the British Museum what it now is. 
They might not feel anxious to strengthen the hands of those 
officials who are said to have recently endeared themselves to 
' the gentlemen and scholars beneath them by the issue of a 
slave circular (to use the name by which it is popularly known in 
i the Reading-room), of which it is asserted that some member of 
the legislature will before long demand the publication.” 

We are grateful to the Daily Ndws for the advanced and 
decided views it always takes in matters affecting the interests of 
science ; indeed its advocacy of the claims of science in the 
country is a distinctive feature of the paper. In an able article 
I fin F riday ’s issue the unsati^aetory condition of the British Museum 
is pointed out, and it is shown that untd an entirely new system 

* of management is instituted, no reform can be expected. “ It 
would seem, indeed, as if the framer of the constitution of the 
British Museum had, with fiendish malignity, selected precisely 

; those persons as trustees who could by no possibility find time 
? to attend to their duties.” It is shown that the recommendations 
I of successive Royal Commissions have been ignored, and that 
I no means have yet been taken to carry out improvements which 
would greatly increase the usefulness of the Museum, We hope 
that this article, in conjunction with the note in the Athmceum 
to which we have referred, will have some effect in stimulating 
iThe Government to cany out the recommendations of the Duke 
I of Devonshire’s Commission and take steps to render the Museum 
" of gi'eater service than it is to science and the country ; and that 
. even with its present drawbacks it does render great services 
must be admitted. 

The Royal Irish Academy has made the following grants out 
of the fund placed at its disposal by Parliament for advandng 
i.scientific research : — 35/. to Rev. Euga[ie O’Meara for further 
W Report as to the Distribution of Irish Diatomaceae ; tol. to 
l^rof. Leith Adams for a Report on Irish Pleistocene Mammals ; 

* 50/. to Rev. Prof. Haughton for a Report on the Tidal Constants 
of the Irish Coasts (towards the sum of 100/. required for the 


expenses to be incurred) ; 25/. to Dr. Studdert and Mr. Plunkett 
for a Report on the Nature of the Mineral Waters of IMallow ; 
20/. to Dr. Chichester Bell for Report on the Chemical Consti- 
tution of Pyrol; 40/. I2r. Sd. to Dr. Emerson Reynolds for Re- 
port on the Atomic Weight of Glucinum ; and 10/. to Dr. E. 
P. Wright for Report on Chytridia Parasitic on Floridese. 

The Royal Irish Academy, at its stated meeting held on the 
eve of St Patrick’s Day, elected the following honorary mem- 
bers : — In the department of Science : Carl W. Borchardt, Al- 
phonse Decandolle and Ernst Haeckel, In the departments of 
Polite Literature and Antiquities: Thomas Carlyle, Margaret 
Stokes, William Stubbs, Eugene E. Viollet-le-duc, and Ernst 
Windisch. 

M. Emile de Girardin and others are trying to organise a 
Universal Exhibition in Paris for 1S7S. 

The electric lamp and gramme machine which have been 
used so successfully at the Northern Railway Sta'-lon, Paris, 
have been sent vid Marseilles to Malta, to be employed in the 
illuminations when the Prince of Wales stops there on his way 
home from India. 

In the title to Mr. Evans’s recent address to the Geological 
Society, we inadvertently prefixed Royal to the designation of 
the Society ; we regret that so important a society has not 
attained to this dignity. 

The Imperial ^Zoological-Botanical Society of Vienna, cele- 
brates, on April 8, its sixtieth anniversary. 

On July I an Exhibition of Arts, Manufactures, Agriculture, 
&c., will be opened at Helsingfors, the capital of Finland. 

Probably not many of our readers are aware of the fact tha 
Great Britain has recently become possessed of the island o 
Socotra, near the mouth of the Gulf of Aden. Mr. P. 1 .. Sclatei 
calls attention to the fact in Saturday’s Times, in order to intimate 
that we are almost completely ignorant of its natural produc- 
tions. We trust, with him, that the new British Governor and 
his assistants will not neglect to furnish us, before long, with some 
account of the natural denizens of this Urra 

Fears are entertained that the extraordinary dryness whicl 
has recently prevailed in Algeria will lead to a famine. It ii 
stated that no rain has fallen this summer during the usual we> 
season. 

It is said that a number of governments have given their ap 
probation to the scheme initiated by Austria for sending to th< 
Polar regions’ a number of vessels to explore scientifically th< 
countries which have been discovered by the Polmis and Tegtthol 
expedition. 

Viscount Cardwell is to ask the Government to-day in tb< 
House of Lords what course they intend to pursue with regarc 
to Cambridge University. In answer to the Marquis of Lans 
downe who, on Monday, among other things asked whetbe 
Science would be represented in the Oxford University Commit 
sion as well as rank, dignity, and learning, the IMarquis o 
Salisbury stated he had no objection to name the Commission^' 
next Monday, and^^at the same time he would state the nature o 
the amendments to be proposed by the Government. 

Vast masses of dense smoke were reported to be issuing fron 
Mount Vesuvius on Sunday ; flame was visible at night ; the ap 
paratus at the Observatory was in a state of disturbance, and ai 
eruption seems probable before long. 

Dr. Petermann has sent us one of the best maps we hav< 
seen illustrating Cameron’s route between Lake Tanganyika am 
the coast. The map, which is based on that of the Royal (!>eo 
graphical Society, is on a comparatively large scale, shows tht 
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routes of Cameron, Livingstone, Magyar, and the Pombeiros, 
Cameron’s camping stations, all the rivers observed by Cameron, 
and is coloured to show the orographical features. It extends 
from 3® to 13^ N. lat. 

In Monday’s Ti/zi^s is a long letter from the Rev. S. Mac- 
farlane, giving an account of an interesting trip in the mis- 
sionary steamer Ella-^igowayi^ for 170 miles up the Fly River, 
New Guinea. The account seems to be essentially the same as 
that read at the last meeting of the Geographical Society. Signor 
D’ Albertis was on board and obtained a considerable number of 
natural history specimens. Mr. IMacfarlane sums up the results 
cf the trip as follows Several important ends have been 
gained by our visit to the Fly River. We have proved that there 
really is a navigable river there extend’ ng far into the interior of 
the count rj’’. We have opened up the way, which has hitherto 
been guarded with great determination by savages, and have 
taught them the danger of attacking European vessels. On our 
return we succeeded in establishing what appeared to be a genuine 
fdendship between the natives and ourselves, exchanging pre- 
sents, We have learnt something of the character of the in- 
terior ; and, although we found it low and swampy up to the 
highest point we reached, we have at least proved that high 
land is not to be reached within at least two hundred miles by 
the course of the river, the first hundred being thickly populated 
by a mixed race — Papuan and IMalayan — speaking different 
dialects, and at war with each other. They are an intelligent- 
looking, energetic people. We obtained a considerable number 
of specimens of natural history. We were disappointed at not 
reaching high land wdth populous and healthy villages suitable 
for stations.” 

The death is announced of the widow of the late Hugh Miller 
at the age of sixty- four years. She took a chief part in editing 
her husband’s works after his death, and gave much assistance 
to Mr. Peter Bayne in the preparation of the sturdy geologist’s 
biography. 

Dr. Parkes, F.R. S., the distinguished professor of hygiene 
at the Army Medical Schools, died on the 15th inst. 

The Oxford Burdett-Coutts Scholarship has been awarded to 
Mr. A. H. S. Lucas, of Balliol College. 

Several letters have appeared in the Daily News calling 
attention to the fact that on Sunday week red snow was observed 
to have fallen in several parts of the country — at Forest Hill and 
Streatham in the south of London, at Reading and at Thurston 
I in Norfolk. This phenomenon was observed in ancient times, 
I and is referred to by Pliny ; in modern times it has been fre- 
1 quently observed in all parts of the Tvorld, and is familiar to 
y Arctic explorers. The phenomenon is generally ascribed to the 
» presence of an algoe, Frolococctis nivalis. 

We have received from theU.S. Geological and Geographical 
Survey of the Territories one of these valuable publications, 
which it is grievous to think the caprice of a political party may 
soon bring to a stop. This is a preliminary map of South-west 
i Colorado, and part of Utah, Arizona, and New Mexico, 
1 showing the location of ancient ruins. The map is on the scale 
I of five miles to an inch, and shows not only the sites of the 
I prehistoric ruins which abound in the region, but the courses of 
the principal rivers and of dry gulches, and by means of lettering 
the general character of the surface of the country. 

Bulletin No. I, vol. ii. of the Geological and Geographical 
Survey of the Territories, under the direction of Prof. Hayden, 
is one of unusual interest. ' It contains seven articles, with the 
[ following titles : — i. A notice of the ancient remains of South- 
I western Colorado examined during the summer of 1875. 2, A 

I notice of the ancient rains in Arizona and Utah lying about the 


Rio San Juan. 3. The human remains found near the ancient 
ruins of South-western Colorado and New Mexico. 4. Ancient 
art in North-western Colorado. 5. Bead ornaments employed 
by the ancient tribes of U tah and Arizona. 6. Language and 
utensils of the Utes. 7. Fossil Coleoptera from the Rocky 
IMountain Tertiaries. The text is illustrated with twenty-nine 
octavo plates, embracing cliff and cave houses, arrow-heads, ' 
pottery, human skulls, &lc. Mr. Scudder’s article contains de- 
scriptions of thirty-one new species of fossil Coleoptera. 

The first [section of the building for the Americin Museum 
of Natural History, in Central Park, New York, will be ready 
for occupation in the coming summer. Some time ago, our 
readers may remember, New York appropriated 700,000 dollars 
to commence this edifice, and k has also set aside for tliis section 
and its future extensions, iSJ- acres of laud worth from 
5,000,000 dollars to S, 000, 000 dollars. The whole edifice when 
complete will be about eighteen limes as large as that now nearly 
ready, and will cost about 15,000,000 dollars. The collection 
is at present in a wooden building, which is visited by an average 
of 13,600 people per week — 2,000 more than the average weekly 
number of visitors to the entire ' collections in the British 
Museum. 

The additions to the Zoological Society’s Gardens during the 
past week include two Suricates {Surkatazenik) from S. Africa, 
presented by Mr. G. Thorburn j a Knot {Tringa canuius)^ Euro- 
pean, presented by Mr. C. Clifton ; a Rhesus hlonkey {Macacus 
erytkrceiis) from India, presented by Mr. Robert Law OgUby \ 
a Bonnet Monkey {Macactis radiahts) from India, presented by 
Mr. J. Shortlandj a White-Cheeked Capuchin {Cebiis lunaius) 
from Brazil, presented by Dr. Lynn ^ an Aztec Conure {Conuriis 
aztec) from Mexico ; two All Green Parrakeets {Brotogcrys 
tiriaciila) from S. America, purchased ; a Collared Fruit Bat 
[Cynonyctevis collar is], born in the Gardens. 


REPORT OF THE CAMBRIDGE STUDIES^ 
SYNDICATE 

'T'HE Syndicate appointed in May last year to consider the 
requirements of the Universityof Cambridge in different 
departments of study, have just issued their Report. This con- 
tains many features of interest. We reprint the answers of the 
Board of Natural Science Studies to the questions sent by the 
Syndicate. What the nature of these questions is may easily 
be gathered from the answers. 

I. — A — (^). The Board is of opinion that lectures are required 
in the University on the following subjects: — i. Principles of 
chemistry and inorganic chemistry, organic chemistry, physical 
and thermal chemistry, 8;c., analysis, elementary qualitative, 
analysis, elementary quantitative, analysis (i) of minerals (metal- 
lur^, dtc.) ; (2) organic; (3) volumetric ; (4) spectrum. 

Catechetical lectures are also required, suited for students ot 
different degrees of attainment. There should be also laboratory 
teaching in practical chemistry, including qualitative and quanti- 
tative analysis and instruction in chemical research. Probably 
one term would suffice for each course of lectures, except the 
general course on chemistry and perhaps the course on organic 
chemistry which might occupy two terms each. For the special 
courses on analysis one or two lectures a week or three lectures 
a week for part of a term would suffice. 

2- An elementary course on physics, occupying two terms. 
Special courses I — (i) General physics, dynamics, lie. (i term), 
(2) Heat and thermodynamics (2 terms), (3) Sound and Light 
(2 terms). (4) Electricity and Magnetism (3 terms). (5) Methods 
of observation, &c. (i term). Higher courses {chiefly rnaffib- 
matical) : — (i) Heat and thermodynamics (i term), {2) ^nnd 
and light ( I teim). (3) Electricity and magnetism (2 terms). 
Th^e should be a course of practical laboratory instmetion ex- 
tending over three terms, and special laboratory teaching for 
advanced students. 

3, A course on elementary crystallography, auid one on mine- 
ralcgy, together occupying about two terns. 

4. General geology, physical geography, and geological physics. 

Stratigraphical geology. Retrolqgy. Palseontology — general. 
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Special Palaeontological lectures and demonstrations in connec- 
tion with the lectures on stra tigraphical geology. 

5. '^Elementary biology. 

6 . Systematic botany: — (i) * Elementary and (2) Advanced. 

7. Vegetable morphology and physiology : — (i) '’^Elementary, 
and (2) Advanced. 

8. Zoology : — General. Special, (i) Vertebrates. (2) Mol- 
luscs. (3) Insects. (4) other Invertebrates. 

9. Comparative anatomy : — (i) Elementary and (2) Advanced. 
■’^Embryology, Osteolog}^ 

10. Physiology : — (i) Elementary and (2) Advanced. *Phy- 
siology of the senses. *^Physiology of nutrition. 

11. Human anatomy, including animal mechanics, &c. : — 
(i) Elementary and (2) Advanced. '’^Ethnology. 

Each of the courses on the subjects numbered 5 to ir would 
probably require two terms, except those marked each of 
which might be concluded in one term. In many of these sub- 
jects more or less catechetical teaching would be desirable. 

With respect to the distribution of these courses among diffe- 
rent teachers : — 

1. The general superintendence of the chemical laboratory 
with the delivery of one course of lectures, usually those on 
general chemistry, would sufficiently occupy the time of the 
professor. Organic chemistry, including the superintendence of 
the practical work in this subject, would occupy the greater part 
of the time of a second professor. He might, however, in some 
cases also deliver one of the special courses. Some of the 
special departments of chemistry might perhaps be undertaken 
by demonstrators, but for the remainder, and for catechetical in- 
struction with a proper division of classes, two additional teachers 
are at present needed who may very well be inter-collegiate 
lecturers. 

2. The superintendence of the physical laboratory, with the 
teaching of such branches of mathematical physics as are not 
provided for by other professors under the jurisdiction of the 
Mathematical Board, would probably occupy all the time of the 
Professor of Experimental Physics. The special experimental 
courses might, if necessary, be given by demonstrators, but at 
least one regular teacher of experimental physics in addition to 
the professor would be desirable. 

3. The mineralogical teaching at present required in the Uni- 
versity might be given by the professor, the students being re- 
ferred for the chemical part of the subject to one of the teachers 
of Chemistry. 

4. Stratigraphical geology, petrology, and Paleontology would 
each require a separate teacher. Lectures on different portions 
of stratigraphical geology might be delivered in different years. 
Parts of the course on general geology {e.g. that on glacial phe- 
nomena, earth movements, &c. ) might be given by the lecturer 
on stratigraphical geology. Some parts that on volcanic 
phenomena; being undertaken by the petrologist. Special de- 
monstrations on Palaeontology in connection with the course on 
stratigraphical geology might be given by curators or demon- 
strators. 

5. The course on elementary biology might be given by a 
demonstrator acting under a Professor of Physiology or of Com- 
parative Anatomy, 

6. The elementary and advanced courses on systematic botany 
might he given by one teacher. 

7. The elementary and advanced courses on vegetable mor- 
phology and physiology might be given by one teacher. A third 
botanical teacher (for cryptogamic botany) will probably be re- 
quired at a future time, 

S. The general course of zoology requires one teacher. The 
teachang which is at present required in the special departments 
of zoology might be given by Curators of the Museum, who 
should also act as demonstrators ; but special teachers of each 
of the four departments will be required eventually, 

9. The elementary and advanced courses on comparative ana- 
tomy might be undertaken by one teacher. The courses on 
embryology and osteology might be given by demonstrators ; but 
each subject is important enough to occupy ^the whole time of a 
teacher if a suitable one is available. 

10. The elementary and advanced courses on physiology re- 
quire one teacher. The remarks made on embryology and 
osteology apply also to the subjects of the physiology of the 
senses and physiology of nutrition. 

11. Elementary and advanced courses on human anatomy 
i^ht be undertaken by one teacher. The subject of ethnology 

be best undertaken by a separate teacher if circumstances 


A (^). It is desirable that the University should have the 
opportunity of inviting men who have devoted themselves suc- 
c^sfullyto the prosecution of special departments of science to 
give lectures in the University ; but the delivery of such lectures 
must depend rather upon the men being forthcoming thin upon 
any d priori consideration of what subjects require elucidation. 

B {a). Vievring this question with reference simply to the 
numbers of students, there appear to be no branches of natural 
science in which the classes which require to be put through 
exactly the same course in the same term are so large as to re- 
quire division. 

B {d). The approximate number of students in the University 
classes in most of the above great groups of subjects is from 
twenty to thirty ; in the class of elementary biology the number 
is larger ; in chemistry the number is nearly a hundred. The 
number may be expected to increase. 

C. In most of the natural science subjects opportunities for 
individual personal intercourse between teachers ^and students 
occur in the course of laboratory and field work. Most of the 
professors encourage the students to ask questions after lecture, 
and some give short catechetical lectures before the ordinary 
lecture. 

D. For the superintendence, under the professors, of the 
laboratory work, and for giving instruction in such of the special 
chemical subjects as may not be otherwise provided for, four 
demonstrators are required. If the number of students increases,' 
more demonstrators will be required. In physics not less than 
three demonstrators^ will probably be required. Each of the 
professors or other 'principal teachers of chemistry and physics 
will require a lecture assistcnt, and boys to do general work in 
connection with the laboratories will be required in the propo:- 
tion of about one to each demonstrator. In the geological 
Museum three curators or demonstrators will be required — one of 
these at a time would be occupied as a demonstrator in assisting 
the professor and the Paleontologist — the others would be eti^ 
gaged in the general work of the Museum. The petrologist 
would require a curator who should also act as demonstrator. 
The Professor of Geology also requires an assistant to prepare 
and keep in order diagrams, maps, models, &c. The teacher of 
systematic botany requires a demonstrator. The teachers' of 
vegetable morphology, of comparative anatomy, and of physio- 
logy will each require demonstrators in the proportion of one to 
every ten or fifceen students, Ass'isfance in the same proportion 
will be required for the class in elementary biology, but this may 
probably be provided from the staff of the teachers of compara- 
tive anatomy, physiology, and vegetable morphology. Four 
curators, who might also act as demonstratois, will be required 
for the special departments of zoology. One or two demon- 
strators in human anatomy will be required. 

E. In addition to special libraries attached to the different 
departments, a general scientific library, easily accessible from 
the Museums is required. In Chemist} y. A new and more 
spacious laboratory is urgently required. To this should be 
attached a museum of chemical preparations. In Geology. A 
new museum has long been an acknowledged want. In Botany. 
Workrooms are required in connection with the Herbarium ; 
also a laboratory for vegetable morphology and physiology, in- 
cluding rooms for microscopical work, &c. hn Zoology. Work- 
rooms are required for the professor, superintendent of the 
museum, curators, 'and demonstrators. In Comparatiuz Anatomy. 
A laboratory is required, including dissecting-rooms, rooms for 
microscopical work, &c. In Physiology. A laboratory is required, 
including cFemical laboratories, rooms for microscopical work, 
&c. In Human Anatomy. Dissecting-rooms are required, and 
rooms for microscopical work. Each department will require 
rooms for research, microscopes and other apparatus, as well as 
diagrams. 

Such are the requirements necessary to make instruction in 
natural science fairly complete. In the physical departments the 
wants of chemistry are the most urgent ; teachers of palmou- 
tology aad petrology are urgently required. In reference to 
more immediate wants of the biological departments, it may be 
stated that the present teaching staff consists of the Professors 
of Anatomy, Botany, and Zoologj^ and Comparative Anatomy, 
each of whom, except the Professor of Botany, has a demon- 
strator. 

The chief teaching of physiology is at present conducted by 
the Trinity Prsclector in Physiology. The additions to the 
teadung staff most urgently required are {i) a professor or 
teacher of comparative anatomy ; (2) a more definitely recc^- 
nised teacha: of vegetable morphology and physiology ; (3) two 
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curators iu zoology (molluscs and insects), to act also as demon- 
strators; (4) two Demonstrators of Physiology; (5) aJi addi- 
tional Demonstrator of Comparative Anatomy ; (6) an Assistant- 
Curator of the Herbarium, to act also as Demonstrator of Syste- 
matic Eotany ; the Professor of Botany being ex officio Curator 
of the Herbarium. The appliances most urgently needed are 
laboratories for chemistry, comparative anatomy, physiology, 
and vegetable morphology, and workrooms for the zoological 
museums. 

II. (a) It is desirable that all the teachers in each of the 
several departments should be grouped in one organisation. 

(^) The Board considers that while there is room in the Uni- 
versity both for professors and lecturers, appointed directly by 
the University, and for inter-collegiate lecturers, it is undesirable 
to have lecturers in natural sciences teaching members of their 
own colleges exclusively. 

(r) It appears that physiology, comparative anatomy (as dis- 
tinguished from zoology), and vegetable morphology and physio- 
logy (as distinguished from systematic botany), are so important 
and so distinct that they should be entrusted to independent 
professors, but till this can be done the subjects may be under- 
taken by other lecturers. 

(d) It seems desirable that the selection of University pro- 
fessors should be entrusted to a body of about seven electors, of 
whom a majority should be residents in the University ; that 
such electors should be appointed either for life, for a term of 
years, or by virtue of holding some official post, and that those 
who are not ex-officio electors should be nominated by the Board 
of Studies with which the professorship is connected, and be 
elected by the Senate. Further, that the selection of other 
teachers appointed by the University, but not directly subordi- 
nate to the professors, should be made by similar bodies of 
electors resident in the University, or by the several Boards of 
Studies, and that demonstrators should be appointed as at 
present. 

{e) It seems desirable that in the case of the recognition of 
individual inter-collegiate lecturers by the University, the appoint- 
ment of such lecturer should receive the confirmation of the 
several Boards of Studies. 

III. [a) It seems highly desirable that the professorial and 
inter-coliegiate lectures should be brought into closer relations 
with each other ; and it seems probable that this may be effected, 
in part at least, by organising meetings of the professors and 
other teachers iu each department, in order to arrange a plan of 
combined action in teaching, and to consider and determine a 
scheme of lectures, such scheme to be submitted to the Board, 
and, if approved by the Board, published at the beginning of 
the academical year by its authority. 

Further, the Board thinks it desirable that the university 
should appoint, from time to time, on the recommendation of 
the Boards of Studies, lecturers on any subject or subjects which 
may not at the time be adequately represented by professors, 
inter-collegiate lecturers, or other teachers. 

{b) The Board is not prepared to suggest any furtlier provi- 
sion for the organisation of the professorial lectures in its depart- 
ment. 

With respect to inter- collegiate lectures, the control exercised 
by the Board over the authoritative publication of the scheme 
drawn up after consultation with the professors would, it is 
hoped, be sufficient for the effective organisation of the whole 
system. 

(c) The power given to the Board of Studies of remitting for 
further consideration any scheme of professors’ lectures which 
the Board disapproves, may be used to prevent any imdue inter- 
ference of one professor with the departments properly belonging 
to another. 

With regard to competition in a wider sense, the Board does 
not see that any regulation of it is necessary or desirable. 

Considering the importance in many cases of the lectures on 
natural sciences being delivered in a central building, and of the 
University collections being made as much use of as possible, it 
is desirable that power should be possessed by the Museums and 
Lecture-rooms Syndicate, or by some other University authority, 
to allow inter- coUegiate or other lecturers, recognised by the 
University, to make use of University lecture-rooms, museums, 
&a, with the consent of the professors concerned, and under 
such conditions as may be found necessary to avoid interference 
with the work of the professors or risk of injury to the col- 
lections, 

IV. There seem to be two ways in which the advancement of 
knowledge may be assisted by organisation. One is by giving 


mature students (in which light the Board must regard the pro- 
fessors and inter-coUegiate lecturers) some amount of leisure for 
the prosecution of their studies, and some inducement to pursue 
them with energy, and to give the results of them to the world. 
The other is by giving opportunity to younger students, such as 
our younger graduates, who may show promise of capacity to do 
ori^nal work, and who are anxious to attempt it, the oppor- 
tunity of making their first essays, under skilled guidance and 
under favourable conditions, in some place where ^eir qualifica- 
tions can be judged and their results appreciated. 

A considerable part of the original work done by those 
engaged in the higher teaching at Cambridge must probably be 
always done during the vacations, but it must be always difficult 
for a professor, or other advanced teacher, to keep himself well 
acquainted with all that is being done in his department, to say 
nothing of advancing knowledge in it, unless the more engrossing 
kind of work is so distributed and arranged that each of the 
principal teachers should have one term in the year of, at any 
rate, comparative leisure. For any additional stimulus that may 
be necessary in order that such leisure may be employed for the 
benefit of science we must look to public opinion. 

In order to encourage and facilitate the advancement of 
knowledge by the younger graduates, it seems desirable that most 
of the rather numerous demonstratorships w’hich are required 
should be temporary appointments, and should be offered to such 
of the younger graduates and others as shall have shown a desire 
to attempt original work, and given promise of capacity for doing 
it. The work of the demonstrators, however, if it is properly 
done, takes up so much time and energy that but little origin^ 
work can be expected from them, unless they too are allowed, 
at any rate, comparative freedom from work for one term in the 
year, during which they may be expected to assist the professors 
in their researches, or to carry on work of their own under the 
direction of the professors. They should not be allowed to take 
private pupils. In all branches of natural science it is desirable 
that the teaching should be continued tlxroughout the terms and 
not be limited as at present to the middle two-thirds. 


SCIENTIFIC SERIALS 
Amefican Journal of Science and Aris^ February, — The first 
article is an obituary notice of Sir W, E. Logan, read before the 
Natural History Society of Montreal last October. — Mj. W, B. 
Taylor contributes a continuation of his history of recent re- 
searches in sound. — Mr. A. H. Rowland continues his studies 
on magnetic distribution, in which he critically examines M. 
Jamin’s recent work. — On the lifts of ice in the rocks near the 
summit of Mount McClellan, Colorado, and on the different 
limits of vegetation on adjoining summits in the territory, by 
Edward L. Berthond. Mount McClellan is 13,430 feet high, 
and contains mines which are extensively worked. At a height 
of i3,iOo feet, and about 30 feet from the entrance of the 
tunnel of one of the mines, were three or four veins of solid 
ice, parallel with the bedding of the rock, and filling all 
its inner side with cracks and fissures. In another tun- 
nel 300 feet westward and about 100 feet from the cntrahce, 
veins of ice were also met with. It has been suggested 
that this ice has remained ever since the Glacial period. ' The 
mountain presents these two strange antagonistic phenomena' in 
immediate proximity. On one side ol the valley there is a 
mountain slope facing north-east, well grassed, totally devoid of 
shrubs and trees, where the rocky debris are underlain by a per- 
petual icy coat hundreds of feet in depth, supporting on 
surface a growth of plants strictly Alpine and Arctic, and 
abounding with Ptarmigan, Lagopus leucurus^ and the tail-less, 
earless marmot, A list of plants found bloom Oct 2, i 87 S» 
given. Less than half a mile distant on the opposite slope of 
the vale Pinus arisiata of large size and a profuse growth of 
birches, willows, grasses, and arbutus abound. — On a new form 
of lantern galvanometer, by Francis E. Nipher, which possesses 
the advantages of being adaptable to any vertical lantern^ the 
distance between the deflecting coils is readily varied ■ and can 
be adjusted to currents of various intensity ; the resistance of the 
galvanometer is quickly varied from one half to twice the resist- 
ance of the galvanometer coils. — On the occtnrcnce of tartronic 
acid, with some remarks on the molecular structure of glyceric 
acid, by B. P. Sadtier. A comparison is made of two views, 
taken of glyceric acid, and it is sugg^ed that there are two 
isomeric acids, one of which is normal and the other an unsym- 
metiical acid»— On the *^cKloritic formation ” on the western 
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border of the New Haven region, by J. D. Dana. — A new 
Tertiary lake basin, by G. B. Grinnell and E. S. Dana. 
During recent explorations a new series of Tertiary deposits has 
been found at Camp Baker, Montana ; they indicate the exist- 
ence in this region of a Pliocene lake basin, which was succeeded by 
another Jake basin in Pliocene time. — The remaining papers are : 
The product of the action of potassium on ethyl succinate, by 
Ira Remsen. — The action of ozone on carbon monoxide, by the 
same, — The appendix contains an article on the Dinocerata, by 
O. C. Marsh, with five plates. 

Journal de Physique^ Dec. 1S75. — We simply name the prin- 
cipal papers in this number, which are mostly of a mathematical 
nature : — Application of the laws of Coulomb to electrolytes, by 
M. G. Lippmann. — On the determination of condensing power, 
by M. Terqitem. — On the magnetisation of steel by currents, and 
on the situation of the poles in long needles, by M. Bouty, — On 
an experiment relative to the transformation of forces (we refer 
to this more fully elsewhere). — Criticising a paper of Mr. Tomlin- 
son^s on the aciion of solids in liberating gas from solution, M. 
Gemez disputes that observer’s result in the experiment in which 
a small metallic cage with very close meshes is introduced into 
seltzer water. M. Gernez says that, varying the experiment in 
many ways, he has always found that the gaseous mass im- 
prisoned in the cage increases at expense of the dissolved gas. 
In a few minutes it increases sufSciently for bubbles to be formed 
in the larger meshes, and one may even determine beforehand 
the points where gaseous liberation will take place, by enlarging 
certain meshes with the point of a needle. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, Feb. 17. — “ On Experimental Contributions 
to the Theory of Electrolysis,” by Alfred Tribe, Lecturer on 
Chemistry in Dulwich College. Communicated by J. H. Glad- 
stone, Ph.D., Fullerian Professor of Chemistry in the Royal 
Institution. 

Lrinnean Society, March 2, — Prof. G. J. Allman, president, 
in the chair. — Sir Victor A. Brooke, Bart., Mr. R. B. Croft, 
Dr. Ralph Gooding, Mr. F. J. Homiman, and Mr. W. Percy 
Sladen were elected Fellows of the Society. — Preceding the 
business ^routine, it was the painful duty of the President to 
announce the demise of John J. Bennett, F.R.S,, who formerly, 
and for twenty years most creditably acted as secretary to the 
Linnean Society. Among his scientific labours the ‘‘Plantse 
Javanicse” w'orked out a then imperfectly- trodden field ; his col- 
league in the said volume being Robt. Brown, facUe princeps 
baiankarum. Mr. Bennett afterwards, and for years, was chief 
of the botanical department of the British hluseum, retiring to 
Sussex, where he died. As a man he worked well, wisely, and 
energetically, and his name will always be remembered among 
botanists and friends as ripe in science, humanity, and fulness of 
heart- Another Foreign Member who has lately died, M. 
Adolphe T. Brongniart was among the most distinguished 
botanists of our age and a Fellow of the Society for upwards of 
forty years. His fame will rest on his “V^etaux Fossiles,” 
wherein he may be said to have laid the foundation of fossil 
botany. He, moreover, wrote a vast number of other original 
and independent memoirs, and still found time for years to con- 
I duct as editor the botanical section of the Seknee^ 

lemdching the same with his great erudition. — ^J. Gwyn Jeffreys, 
exhibited on behalf of Sir James Anderson, a fine and 
fiMteresfing specimen of the so-called felt or blanket sponge, 
^Asihmima setuhalmse^ Kent. This was picked up Aug. 24, 
P1875, along with the telegraph cable from a depth of 550 fathoms 
off Cape Finisterre, — Mr. C. Stewart called attention to peculiari- 
ties of the large rossette spicules found in its fluffy structure. — A 
mould of the upper surface of the cranium of the fossil Omitho^ 
ckdrus and various fragments of the skdeton were exhibited and 
commented on by Prof. Seeley ; these illustrating points raised in 
a former paper of his “On. the Organisation of the Ornitho- 
sauria.” — A paper was read on a new genus of Turneracese from 
Rodriguez, by L B. Balfour, F.L.S. The tree in question is 
known to the inhabitants under the n ame of Bats Gakdtne^ and 
grows on the hilly parts of the island. It possesses a fine- 
grained, light-coloured wood, which, however, is not much used, 
tree itself is handsome though small, bei^ very erect in 
■ y its terminal branches are clothed with a hght-green 
This new genus Matkurina^ has close relarionsMp to 


ErUichia, but differs manifestly from Turnera and Wormskioldia^ 
its circumscribed habitat, moreover, lending additional interest. 
Mr. J. G. Baker, of Kew, in addition, stated that the botanical 
results of this Rodriguez Transit of Venus Expedition, through 
Mr. Balfour’s collecting, had yielded some 280 species of flower- 
ing plants and ferns. Of these 1 10 were common weeds and 
170 species indigenous to the island. The botany of Rodriguez, 
with a total area of fifteen miles, has now been fully settled by 
Mr. Balfour’s researches, and these go to sustain its flora as 
belonging to the temperate region, and not truly tropical in cha- 
racter. — A paper on pollen was communicated by Jtl. P. 
Edgeworth, F.L.S. The pollen grains of some 400 species 
hnve been carefully examined and drawn to scale by the author, 
those of the main orders of plants receiving comparison. It 
results from his survey that some families appear to have 
the bodies in question of variable forms, while others are 
remarkably uniform in shape. — Notes on algm found at Ker- 
guelen Land (by the Rev. A. E. Eaton), by Prof. Dickie, 
F.L.S. In this paper three new species, Sphacelaria 
coryjnbosay Alelobesia ker^ueliniy and FiUota eatoni are de- 
scribed. The total number of algce recorded are 65 ; of 
these 16 belong to the Olive, 34 to the Red, and 15 to the 
Green series. While there are 9 peculiar to the island, 21, or 
about one-third, are also found on European shores. — A list of 
the Musci and Hepaticse collected in Kerguelen Island (by the 
Rev. A. E. Eaton), by William Mitten, F.L.S., was taken as 
read. This contains reference to 38 mosses and 13 liverworts, 
of the former, Bartratnia eatoni^ of the latter, Tylimanthus viri- 
dis and Balantiopsis mcra^sala^ are new to science. — W. Carru- 
thers, F.R.S., in calling attention to the specimens on the 
table, gave a rimmi of the recent researches of Prof. De 
Bary of Strasbourg, mto the potato fungus. The Perono- 
sporeae De Bary separates into three genera. In Cystopus 
the conidiophores grow in large bunches, the conidia, or bud- 
cells, being developed in single rows in basipetal order. In Pero- 
nospora, from a tree like mycelium, conidiophores arise singly 
or in small bunches at the end of the branches, and have no 
successors in the direct line. Phytophthora differs from the last 
in its multiple and successive conidia, which, when shed, leave 
swellings on the branches. The lipe conidia in all, when placed 
in water, produce zoospores, or nucleate moveable cells provided 
with cilia. These penetrate the plants, and, ceasing to move, 
develope threads, or mycelium. By another sexual method of 
propagation the oogonia, bladder-shaped female cells, after being 
fertilised by the small male cells, antheridia, produce from 
their protoplasm a thick- walled oospore. Mycelial threads 
sprout from this latter and the above process is repeated. 
A considerable period of inactivity may, however, precede 
the germination of the oospore, which in this case hyber- 
nates for the winter, whilst its host decays. The coni- 
dia, De Bary states, propagate and spread the fungus during 
the summer season only, but do not live through the winter. 
He has, moreover, found in decayed potato tubers bodies exactly 
corresponding to oospores. On experimenting with the oogonia 
of these and planting them in potatoes he obtained bodies which 
conducted themselves precisely like zoospores, and in most re- 
spects resembled those of Pythium, Other experiments with 
them, on the moistened l^s of dead flies and bodies of mites, I 
resulted in their complete phases of development, which wasj 
watched step by step, the zoospores producing a plentiful crop 
of mycelium, &c. As this new fungus in many ways differs I 
from the Phytophthora infistans, he names it Pyihium vexans^ i 
on account of his trouble therewith. He regards it as a true ' 
Saprolegniea. De Bary has likewise investigated the question 
of the perennial mycelium of Phytophthora occasionally dis- 
charging the function of hybernation where the oospores are not 
found in the district. He believes he has established by proofs 
that there are two methods whereby the conidia pass from the 
tuber to the foliage. The general opinions held in this country 
De Bary is at variance with. Mr. Worthington Smith replied, 
at some length to Mr. Carruthers’ epitome, and criticised De 
Bary's conplusibns unsparingly. Dr. Masters supported Mr. 
Smiths views, as opposed to Prof. De Bary’s interpretation 
I of the subject at issue. Further discussion of this interest- 
ing topic was postponed till next meeting. A series of the 
said parasitic fungi prepared by De Bary were exhibited under 
the microscope to the Fellows present. His complete memoir 
hereafter is to appear in the Roy. Agric. Soc. Trans. 

Chemical Society, March 16. — Prof. Ab^ pre- 

sident, in the chair, — Before commenca^ the o^dinaiy fennal 
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business of the Society, Dr. J. H. Gladstone rose and in a short 
speech proposed a vote of thanks to the president for the exceed- 
ingly enjoyable visit to the Royal Arsenal at Woolwich on the 
preceding Tuesday, and for his generous hospitality on that occa- 
sion. This was seconded by Dr. Gilbert and carried by accla- 
mation. The foliowng papers were then read : — On crystallosed 
glycerin, by Dr. P. F. van Hamel Ross ; notes on the fatty acids 
and on a suggested application of photography, by Mr. \V. H. 
Hatcher. — On stibine, by Mr. F. Jones. — On the use of platinum 
in the ultimate analysis of carbon compounds, by IMr. F. Kopfer ; 
— and on the action of organic acids and their anhydrides on the 
natural alkaloids, Part v., by Mr, G. H. Beckett and Dr. C. N. 
A. Wright. 

Royal Astronomical Society, March lo. — Mr. Huggins, 
president, in the chair. — Since the last meeting the Society has 
received a valuable present of rare books from the library of the 
late Mr, Sheepshanks. Lord Lindsay has also presented the 
Society v/ith the sun-spot manuscripts and observations of the 
late Mr. Carrington, a very valuable series, which has been made 
use of in determining the present received values of the elements 
of the position of the sun’s axis and the drifts of the solar photo- 
sphere. — A paper by Dr. Royston Piggott was read on a star- 
illuminated transit eye-piece. A sheet of glass, on which a thin 
film of silver is deposited, is placed in the focus of the eye-lens ; 
transparent lines are drawn on the film, instead of wires, and as 
the star passes across the lines it is seen to flash out brightly. 
The film of silver is made sufficiently thin to permit of the star 
being seen when it is between the lines, but it appears that the 
lines themselves are only visible, except in the case of very large 
stars, when the star disc is in transit across a line. Capt. 
Abney read a paper on photographing the least-refracted end 
'of the solar spectrum. He said that within the last two years 
many attempts had been made to photograph the ultra-red rays. 
Dr. Yogei, in 1S74, and more recently Capt. Waterhouse, had 
made use of aniline dyes in the collodion. They stated that with 
a red dye the collodion was found to be most sensitive to tlie red 
end of the spectrum. He had repeated these experiments, and 
had obtained only partial success ; he had, however, from con- ' 
sidering the chemistry of the question rather than the physical 
explanation which had been given and which he believed to be 
a mistake, been led to try other experiments as to mixing gum 
resins with the collodion, and had obtained a compound which 
was very sensitive to the long wave-lengths, so that he had been 
able to obtain dLstinct traces of the spectrum beyond A., He 
hoped to continue his experiments and to give a fuller account of 
them to the Society at a later meeting. — Two papers were read 
on the proper niotion ot the star B. A. C. 793. It appeared 
from the remarks of the Astronomer Royal and Mr. Dunkin 
that there is no sufficient evidence to prove that its proper motion 
has changed during the present century. — Capt. Noble drew 
attention to a paper by M. Normand on the occultation of stars 
by the planets as a means of determining the solar parallax. He 
wished the owners of large telescopes to determine with what 
degree of accuracy they could observe the occultation of minute 
stars at the limb of Mars. 

Entomological Society, March i. — Prof. Westwood, presi- 
dent, in the chair, — Dr. G. Ivraatz, President of the German 
Entomological Society, Berlin, and Mr. Clemens Muller, of Ber- 
lin, were elected Foreign Members; and Mr. O. E. Jansen was 
elected an Ordinary Member. — Mr, Jenner Weir exhibited two 
, grasshoppers, in an undeveloped state, taken by himself in the 
. Rhone valley, m copula — a peculiarity which had frequently been 
; observ'ed among the Hemiptera, He also exhibited a remarkable 
; moth from Madagascar belonging to the Uraniidco, bearing a 
I very striking resemblance to a Fapilia^ except that it had the 
! antennte of a moth, and the hind wings were destitute of tails. — 

‘ Mr.E. Y. Western exhibited Coleoptera taken chiefly in Switzer- 
land. — Mr, W. Arnold Lewis exhibited a specimen of Argynnis 
JDia taken in England by Mr. Wallace A. Smith. Mr. Smith, 
who was present at the meeting, stated in answer to various 
inquiries by the President, that he had taken the specimen in 
1872 m Worcester Park, and distinctly remembered the capture, 
as it was the first friiillary he had ever had in his possession, and 
also that it had never been out of his possession since. — Mr. Bates 
read a paper from Mr, Trovey Blackmore to Mr, McLachlan 
stating that he was much interested in observing a notice in the 
Proceedings of the Society respecting the habits of Cyckrus cylin- 
drtcolUs^ reported by M. Baudi to feed on snails. He haa already 
called attention (in the Enio 7 noiogisf s Monthly MagaPitte^ vol. xi. 
p. 214) to the fact that the Carahus denoc^hah^s^ Fairm., fed on 


snails, which in Morocco were so very abundant as to form a 
marked feature in the landscape by covering the bushes so thickly 
as to resemble, at a distance, clusters of blossom. He had cap- 
tured in all eighteen specimens of this rare Carahus^ and of these 
fifteen were obtained either feeding on snails or climbing up 
bushes of Retama, which were covered with snails, especially 
with Helix planata. The Carabus having an unusually long 
head, and the piothorax being narrowed anteriorly enabled it to 
thrust its head and prothorax a considerable distance into the 
shell in search of its food, Mr. Blackmore referred to some 
other North African species of Carabi^ which he thought might 
be found to have similar habits to those of C. stenocephalns . — 
The President read a paper entitled “ A Dipterological|Note from 
Pompeii, ” containing remarks on the habits of the genus Bomhylius, 
The President also presented descriptions of some new species 
of Tipulidcs in the British Museum, accompanied by drawings, 
showung them to be furnished with hind legs of unusual length. — 
Mr. John Scott contributed a monograph of the British species 
belonging to the He 77 iipiera-Ho 7 ?wptera (family Fsyllidce), together 
with a description of a genus which might be expected to occur 
in Britain. 

Physical Society, March ii. — The president, Prof. G. C, 
Foster, F.R.S., in the chair. — The following candidates w'ere 
elected members of the society : — W. H. Coffin, T. D. Hum- 
pidge, and Rev. G. H. Hopkins.— Prof W. G. Adams gave an 
account of some researches on which he has been engaged in 
connection with the infiuence of light and heat on the electric 
conductivity of selenium, and exhibited numerous experiments 
in illustration. The subject has also been studied by Lieut. 
Sale and Dr. W. Siemens of Berlin, and as a general result it is 
found that after it has been kept in the dark, the resistance of 
the metal is diminished by exposure to light. The effect^ how- 
ever, both of heat and light, is different in the several states 
through which the metal passes- Thus when a piece of amor- 
phous selenium is gradually heated to about 100^ C. kept at this 
temperature and slowly cooled, its resistance at first is so great 
that it cannot be measured by the ordinary an'angement, but as 
its temperature increases, the resistance diminishes and increases 
again more slowly when the metal is allowed to cool. The resist- 
ance of several pieces which at the higher temperature were from 
one to three megohms were found to be from 100 to 1 30 at the 
ordinary temperature. If this selenium be placed in a paraffin 
bath and heated, its resistance diminishes, and when the tempe- 
rature is kept constant above 140® C. for some hours and the 
metal is then slowly cooled, it assumes a crystalline structure, 
and its resistance diminishes as it cools. The resistance of such 
selenium at ordinary temperatures *«47mr<fy- with the temperature. 
The effect is more marked as the temperature of the paraffin 
bath ^is increased. In studying the effect of light, the metal 
which had been heated to 140^ C. was exposed to a candle at 
distances of i, I, and ^ metre; the initial resistance being 
115,500 ohms. The readings in these three cases were 112,000, 
108,700, and 101,500. Deducting each trom the initial number 
we have 3,500, 6,800, and 4,000 ohms as the changes of resist- 
ance due to exposure at these distances. Hence the effect of 
light varies inversely as the distance or, what amounts to the 
same thing, directly as the square root of the illuminaung power. 
These considerations have led Profi Adams to suggest the use of 
selenium for comparing - the illuminating powers of different 
sources of light, and he exhibited the arrangement which he 
proposes to use for this purpose. The action of light of different 
degrees of refrangibility u'as then exhibited, by ailowmg the 
light from several parts of a spectrum of the electric lamp 
produced by a bisulphide of carbon prism to faU on the 
metal, the remainder being cut off by means of a screen, 
in which there was a narrow slit. Ihe violet light gave a 
deflection of about two divisions on the screen, the greenish 
yellow four, the orange red five and a half, and the deep red 
nine divisions. The effects produced by the greeiush yellow 
and the deep red are at times nearly equal. It may easily 
be shown by raising the temperature of the metal that lii^ effect 
I of light on its conductivity is essentially the same in kind at a 
low and moderately high temperature. The lact that light and 
not dark heat produces the observed effect has been shown by 
sending the beam through solutions of iodine in bisulphide of 
carbon. A very small effect on the metal was always observed, 
but this may be assumed to have been dufe to light, as m all 
cases it was possible to see the form of the carbon pomts through 
the solution. This fact may ^Iso be strikingly shown by expo;- - 
ing selenium through which a current is passing to the flame Oi 
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a Bunsen burner, first, when in its ordinary condition, and after- 
wards with the air openings at the base closed. It was shown 
that, whereas in the first case the effect produced was equivalent 
to tliree divisions of the scale, in the latter case one- tenth of the 
current produced by the exposure deflects the needle to the end 
of the scale. Prof. Johnstone Stoney then explained the theory 
which he has suggested in explanation of the phenomena observed 
in the radiometers of Mr. Crookes, which has been published in 
the Philosophical Magazine for the current month. The theory 
rests on the supposition that there is an excessively small trace of 
residual gas in the sphere in which the moving discs are enclosed. 
When the apparatus is exposed to heat the blackened side of 
the disc is slightly warmed, and this warms a layer of air in con- 
tact with it. At the ordinary atmospheric pressure, Prof. Stoney 
assumes the layer so warmed to have the thickness of a sheet of 
paper, when the temperature of the disc is 20° C. above that of 
the surrounding air, and on such a supposition we may calculate 
it for any other pressure and temperature. If we diminish the 
pressure the thickness varies inversely as the pressure raised to 
the power 4. Thus if the disc be raised C. above the sur- 
rounding air, and the exhaustion carried to the xiruTnrti*- an 
atmosphere, the layer will have a thickness of more than a deci- 
metre, and the effect of the air will then be peculiar. If the gas 
is of such a density that the glass envelope is beyond the range 
of this action, the gas beyond the limiting distance wll be cold, 
but if the effect reach the glass, conduction will take place to it. 
There will then be a procession of warm molecules towards the 
glass, where they will be cooled down, and form a number of 
cold, slow-moving molecules, which will go back to the disc and 
beyond it And these processions will be intermixed with mole- 
cules taking no part in the action. In consequence of this, very 
few members will travel far in their paths ; a portion of the 
motion of each, however, will be carried forward in the 
right direction. So long as these processions go on, the 
slow-moving molecules which reach the front of the disc 
are thrown off more vigorously than from the back. Prof. 
Stoney considers the pressure thus produced to be that mea- 
sured by Mr. Crookes. With a pressure of the gas of i 
of an atmosphere, an elevation of temperature of iV" C. 
wiS produce the force actually observed, if the exhaustion 
be carried to lu- jy-r.-ffth the elevation of teinperature necessary 
will be iV C. Thus with the greater pressure a lower tempe- 
rature -will safhee, but other influences .will then be brought into 
play tending in an opposite direction. It was pointed oat that , 
on this theory the action maybe consideied as closely resembling | 
electricity, and Mr. Crookes has shown that the glass envelope 
is often itself slightly electrified. 

Paris 

Academy of Sciences, March 13. — Vice-Admiral Paris in 
the chair. —The following papers were read : — Observations of 
the moon made with meridian instruments of the Paris Observa- 
tory during 1875, by M. Leverrier. — Second note on the trans- 
formation of nautical astronomy, through the progress of chrono- 
metry, by M. Vvon Villaxceau. — Observations of temperature at 
the Mu^^um during 1S75, with electric thermometers placed at 
depths of I to 36 metres in the ground ; and rSsumi of ten yeais’ 
obsert^ations, by MM. Becquerel. This resume shows that the 
mean annual temperatures of the ten years increase regularly 
from I to 36 metres, at the rate of about one degree per 30 or 
31 metres difference of level. An aquiferous sheet ol 26 
metres gave a slight excess of temperature. At 36 metres 
the temperature was constant and equal to 12® “42 (mean 
temperature at i metre = 11“ ’31). —On the siliciuration of 
platinum and of some other metals, by M. Boussingault. — 
On the flood of the Seine in February and March 1876, by 
M.rBeIgrand. — Observations on M. ResaPs recent communica- 
tion on steam-jacketing of engine cylinders, by M. Ledieu. — Note 
on water-pipes, by M. Boileau. — On the linear equations of the 
second order, of which the integrab are algebraic, by M. Jordan. 
— On the transit of Venus of Dec. 9, 1S74, by M. Andre The 
diameter of a star (of sufficient brightn^) varies with the aperture 
of the instrument with which it is observed ; the author verified this 
experimentally, and he draws some inferences relative to the 
transit observations. — On the eggs of Phylloxeras, by M. Lich- 
tenstein. — On a process of direct application of sulphide of 
carben in the treatment of phylloxerised vines, by M. Allies. — 
Treatment of phylloxerised vines with sulphide ot carbon intro- 
duced and di^sed in tjie soil by means of an aspirating appa- 
ratus, by MM. Crolas and Jobart. An iron tube, with terminal 
apertures, is inserted in the ground ; air is dra'^m off through it 


by a pump, while sulphide of carbon is sprinkled over the sur- 
face ; thus the vapour penetrates the soil. The cost is 320 francs per 
hectare. — On the employment of potash and of lime in treatment of 
the vine, by M. Demaille. — On the overthrow of the^Grand-Sable • 
at Salazie, by IM. Velain. The case was strictly analogous to that 
of landslips in Switzerland (not a volcanic phenomenon), — On a 
means of preservation against the accidents caused by fire-damp in 
mines, by M. Minary. The gas, being lighter than air, ascends, and 
M. Minary would make a series of vertical excavations in the roof to 
receive it, the apertures merely allowing the gas to enter and the air 
to escape. The collected gas could be drawn off to the surface by ^ 
pipes. Should the gas in these reservoirs be largely mixed with 
air, he would place in them a system of porous tubes to separate 
it by endosmose, and these would be connected with the suction 
pipe. — Letter from ]\I. Peters on the discovery of the planet 
(160) communicated! by M. Le^Verrier. — Observation of the 
planet {160) made with the garden equatorial, by MM. Henry. — 
Observations of same planet at the Observatory of Marseilles, by 
M. Borrelly. — On the approaching return to perihelion of the 
periodic comet of D’Arrest, by M. Leveau. — On polar auroras, 
by M. Plante. When the positive electrode of a strong second- 
ary battery is brought towards the liquid surface of a vessel of 
salt water in which the negative electrode dips, you observe, 
according to its distance from the liquid, a corona of luminous 
particles round the electrode, or an arc bordered with a fringe ^ 

o' bright rays, or a sinuous line w’hich rapidly bends to and fro on 

itself ; the latter being especially similar to what one observes in 
auroras (like the undulation of drapery moved by the wind). 
Purple and violet tints appear as well as yellow. The liquid 
is greatly agitated, and steam rises more abundantly the further 
the electrode penetrates. Sound and magnetic perturbations 
are had, like those accompanying auroras. The negative elec- 
trode did not give the above phenomena, and auroras are pro- 
bably due to a flow of positive electricity. Probably the 
imperfect vacuum in the upper regions plays the part corre- 
sponding to the negative electrode in the experiments, and the 
electricity comes from tropical regions. — Source of caibonic 
o.\ile, characteristics of formines, and of polyatomic alcohols, by 
M. Lorin. — On the canga of Brazil, and on the basin of fresh 
water at Fonseca, by M. GorceLx. Canga is a ferruginous con- 
glomerate formed (according to the author) from dSris of itabi- 
rites carried down by water, and cemented by ferruginous water. 

— On the causes which have brought about the retreat of glaciers 
m the Alps, by M, Gruner. From meteorological observations 
at St. Bernard, he finds that the period 1S61-74, compared with 
the previous twenty years, sh ->ws an increase of mean tempera- 
ture of o®‘92, a diminution of water of 0’204m., and, especially, 
a reduction of one-half m the falls of snow, 4'S46m. instead of 
lom. At Geneva, a similar change has been perceptible. — M. 
Cagnant called attention to a bed of kaolin at Saint Beaudelle, 
in the department of Mayenne. It would be well suited for 
manufacture of sulphate of alumina, which could be used for 
clarifying the Paris sewage water. 
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BLASIUS ON STORMS 

Storms ; tJieir Natuy^e^ ClassiJicatio?i, and Laws, with the 
Meam of Predicting them hy their Emdodiments, the 
Clouds. By William Blasius, formerly Professor of the 
Natural Sciences in the Lyceum of Hanover. (Phila- 
delphia : Porter and Coates. London : Lockwood and 
Co.) 

W HATEVER may be thought of this work as a con- 
tribution to the extremely difficult question of the 
theory of storms, its delightful positiveness of state- 
ment bom of conviction,” makes it a very readable book \ 
and, further, the fresh facts contained in its pages, collected 
in most cases with evident care, form a useful repository 
to meteorologists in the study of atmospherical disturb- 
j ances. In matters pertaining to general meteorology, the 
I author is less at home as regards his facts, such as when 
: he states that the heat of the sun’s rays scarcely pene- 
j trates an inch into the surface of the land in the course 
; of a day. He is also at fault as regards the seasonal dis- 
‘ tribution of atmospheric pressure over the globe, and the 
extent, over which the south-west monsoon spreads to 
westward off the coast of Africa. 

A storm is defined to be in general the movement of 
the air caused by its tendency to re-establish an equili- 
brium which has in some maimer been disturbed, and we 
may call all such movements storms, whether they are 
gentle breezes or furious hurricanes, whether they are 
accompanied by more or less condensation of moisture or 
clouds, or even by none at all ; in general the laws of the 
motion and changes of the wind in re-establishing an 
equilibrium must be the same, whether the action takes 
place in a greater or less degree ” (p. 43)> and the author 
i “ is certain that the storm is the conflict of air-currents 
I of different temperatures, and that the barometric de- 
j pression is the effect of their movement” (p. 5). Thus 
! storms are considered in a very broad sense, — ^in fact, they 
are regarded as synonymous with the whole atmospheri- 
cal movements, and the book is therefore an attempt 
to state the theory of the circulation of the atmosphere. 

Since the disturbances which occur in the distribution 
of the temperature and humidity of the air are either ver- 
tical or horizontal, it follows that the equilibrium will be 
restored either by the setting in of ascending or descend- 
ing currents of air, or by the setting in of horizontally- 
fiowing currents. Observation affords abundant proofs 
of the existence of all these types of aerial movements. 
In accordance with this conception of atmospherical dis- 
turbances and consequent movements which follow, Prof. 
Blasius classes all stoniis under three heads, viz. : — i. 
I Local or vertical storms ^ which are stationary and centri- 
f petal, being produced by the atmosphere tending to re- 
^ establish in a vertical direction an equilibrium that has 
j been disturbed; the characteristic cloud being the cumulus, 
2. Progressive or lateral storms which travel, being pro- 
duced by the atmosphere tending to re-establish in a 
lateral dhrection an equilibrium which has be^ disturbed. 
This second class of storms are of two kinds, viz., e^ua- 
iorial or north-east storms (winter storms), which are pro- 
duced by a warm current displacing a cool one to supjfly 
VoL. xnr.— No. 335 


a deficiency towards the poles, the temperature changing 
from cool to warm, the direction in which they travel 
being to the north-east quadrant, and their characteristic 
cloud being the stratus. Polar or south-east and south- 
west storms (summer storms), which are produced by a 
cool current displacing a warm one to supply a deficiency 
toward the equator, the temperature changing from warm 
to cool, the direction in which they travel being to the 
southern semicircle, and their characteristic cloud being 
the cumulo-stratus. 3. Loco-py'ogressivs or diagonal 
storms (tornadoes, hail-storms, sand-storms, waterspouts, 
&c.), which travel locally, are rotatory, and are produced 
by the atmosphere tending to re-establish the equilibrium 
of a polar storm which has been disturbed in the plane of 
meeting of the two conflicting currents by a peculiar con- 
figuration of the ground, their characteristic cloud being 
what the author calls the conus, instances of which are 
presented by the funnel-shaped cloud of waterspouts. 

In the explanation offered of the most important of 
these classes, viz., the winter storms, their origin is attri- 
buted to an assumed distribution of atmospheric pressure 
from the equator to 80® lat. N., and to the polar and 
equatorial currents which result from this dishdbu- 
tion of pressure, and which conflict with each other — the 
shifting of the atmosphere with the motion of the sun 
toward the north during spring and summer and toward 
the south during autumn and winter, taking place not 
regularly, but interruptedly, by repeated oscillations like 
the waves of the rising and falling tide. In the winter 
stoim there is an area of lowest barometer marking the 
region where the equatorial current overlaps the polar 
current and the theatre of the cloud and rain which 
accompany the storm, with two regions of high barometer, 
one in front and the other in the rear of it. These three 
regions move forward thus : — The region of high baro- 
meter, which apparently moves far in front of the storm, 
is the receding polar current ; the region of low baro- 
meter, the uprising current ; and the region of high baro- 
meter, in the rear of the storm, the in- blowing equatorial 
current. It is asserted that the area of the storm, or the 
region of conflict between the equatorial and the polar 
currents, must assume the form of an ellipse, and not that 
of a circle, and that the air in a storm does not move 
around one centre, much less around the line when the 
plane of yneeting of the polar and equatorial currents 
meet the earth’s surface, but in straight lines from the 
circumference of the ellipse toward the region of the up- 
rising equatorial current The progressive velocity of the 
storm depends on the greater or less resistance with which 
the polar current opposes the displacing equatorial cur- 
rent, since the greater this becomes daring the develop- 
ment of the storm, the more the plane of meeting must 
rise or approach a vertical position, and thus the pro- 
gressive velocity of the storm be proportionally retarded. 

It is unnecessary to follow Prof. Blasius through his 
theory of the atmospheric movements comprehending our 
winter storms, which we have stated as far as possible 
in his own words. It may be enough to point out that at 
least those regions of the globe with whose meteorology 
Prof. Blasius does not appear to be very familiar, present 
facts not in accordance with his theory, proving that 
storms do not necessarily arise from great currents which 
can be traced to equatoiial or sub-tropical regions on the, 

% 
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one hand, and to polar regions on the other, or even to 
have had their origin in these regions ; and that the idea 
I of two great atmospheric currents having in storms a 
; common pla 7 ie of meeting (Begegnungs-flache) is a mere 
: supposition. Such statements as these : “ The storm is 
^the conflict of air- currents/' and ^^the barometric depres- 
sion is the effect of their movement,” are, to say the least, 
altogether unwarranted in the present state of our know- 
ledge. 

The tornado is conceived as originating from the sultry 
calm felt before it, which is due to the conflicting of the 
two aerial currents, bringing about a state of equilibrium 
by the great compressive force they exert against each 
other. This equilibrium is disturbed by a particular 
uneven configuration of the earth’s surface, and the dis- 
turbance produces the tornado. Leaving out of \new the 
imagining action of conflicting aerial currents, it will be 
enough to point to the geographical distribution of tor- 
nadoes as disproving this theory of their origin. 

Notwithstanding these very serious drawbacks, the 
book will repay perusal as being the production of one 
who not unffequently gives evidence of acute observation, 
and who has thought out his subject for himself. The 
following may be given as specimens of what are re- 
peatedly to be met with Meteorology is fully as much 
a science of the earth’s surface as of the air.” ^'The 
wind changes, not by the \^eering around of one and the 
. same current, but by a succession of different currents, 

' blowing inwards.” Among the meteorological elements 
the real direction of the wind is the most difflcult to arrive 
at, especially at observatories above cities or near moun- 
tains and coasts, and wind observations are therefore in 
general the least reliable.” “ The thermometer, as mea- 
suring a primaiy eiVect, is, with the hygrometer, at least 
as important as the barometer.” 

The theory of atmospheric movements remains still to 
be stated, and it needs scarcely be added that this cannot 
be done till we have a better knowledge than we yet pos- 
sess of the physics of the atmosphere with its vapour, 
and of the merely mechanical effects of ascending, 
descending, and horizontally-flowing currents of air. 


, AXDERSOX^S ^^MAJVEALAV TO MOMIEN'^ 
Mandalay to Mofnieti : A Narrative of the Two Expe- 
ditions to Western China of iS68 and 1875, under 
CoL E. B, S laden a 7 id CoL Ho}'ace Brow 71 e» By John 
Anderson, M.D., F.R.S,E., &c., Curator of Imperial 
Museum, and Professor of Comparative Anatomy, 
Medical College, Calcutta. With Maps and Illustra- 
tions. (London : Macmillan and Co., 1876.) 

M any details concerning the latter of the expeditions 
referred to in this volume have been made known 
in this country through the daily papers, in connection 
with the much-to-be regretted murder of Mr. A. R. Mar- 
I gary. Indeed, Dr. Anderson states that his work was 
I suggested by the interest called forth by the repulse of 
J the recent mission and the tragedy attending it. The 
principal object of both expeditions was to prepare the 
way for establishing an overland trade-route between 
Burmah. and China, and thus save the delay and expense 
of a roundabout sea voyage. That the establishment of 
such a route is desirable from a commercial point of view 


is maintained by all who have a knowledge of the cir- 
cumstances, and in the meantime appears to have been 
frustrated by the machinations of native traders who 
think it their interest to shut out British enterprise from 
a field which is evidently capable of great development. 
This uncivilised shortsightedness will no doubt in the 
end be defeated, though in the meantime it has cost this 
country the loss of a brave and accomplished servant. 

Dr. Anderson, who was medical and scientific officer to 
both expeditions, does not pretend to give in the present 
volume more than a narrative of the general work of the 
expedition ; a full and illustrated report of the natural 
history results, is, however, we are glad to learn, in active 
preparation, and will be published by the aid of the 
Indian government. Meantime, jn the very interesting 
narrative before us, numerous details will be found of 
value from a scientific point of view. Dr. Anderson has 
made use not only of his own notes, but to some extent of 
those of other members of the expeditions, and has evi- 
dently studied with care the results achieved by the 
French expedition from Saigon to Yunnan under Lagr^e, 
Garnier, and Camd, as well as the literature of the subject 
generally. The result is that the reader will obtain a 
clear account of the British connection with the route 
referred to, and be in a position to understand the 
present state of aflairs and future negotiations. 

The real starting-point of the first expedition under Col. 
Sladen, was Mandalay, the capital of Burmah, which was 
founded by the present king only in 1853, but which is 
already a large and evidently well-constructed city. An 
interesting description of Mandalay, and of the royal 
court, and some of its customs, is given by D. Anderson. 
From this point the .party sailed in a steamer up the 
Irawady to Bhamo, which is about thirty miles from the 
boundary between Burmah and Yunnan, and is the head- 
quarters of the Chinese traders who seem at present to 
monopolise the trade between Burmah and Western 
China, and whose opposition had no doubt much to do 
■with the difficulties encountered by both expeditions. After 
many troubles wdth regard to carriers the expedition left 
Bhamo and proceeded by Ponline, Ponsee, Manwwme and 
Nantin to Momien, beyond which it could not proceed. 

Yunnan was at the time in a state of anarchy caused 
by the rebellion of the Panthays, or Chinese J'vloham- 
medan population of this region, which added greatly to 
the difficulties and dangers of the expedition. Never- 
theless, even from a commercial point of view, it seems 
to us much was accomplished, but probably more from a 
scientific point of view. The natural history results, we 
have said, are being prepared for publication, but in the 
present volume the geologist, and especially the ethno- 
logist, will find a great deal that is valuable and interest- 
ing. Dr. Anderson has evidently taken careful notes as 
he journeyed along, and a somewhat minute description 
of the course of the Irawady and of the country on its 
banks, and its antiquities between Mandalay and Bhamo 
will be found in the work. There were so many delays 
between Bhamo and Momien that Dr. Anderson had 
many opportunities of stud> ing the country and the people, 
and these he evidently took ample advantage of. To the 
Kakhyens and Shans especially he paid great attention, 
and his account of these peoples must be considered a 
valuable contribution to ethnology. 
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The Kakhyens especially are a very interesting race. 
.They inhabit the mountains on the border-country be. 
tween Burmah and China, and Dr. Anderson considers 
them as cognate with the hill tribes of the Mishmees and 
Nagas. The name Kakhyen is a Burmese appellation? 

; and the people are widely spread under other names, 
; as Singphos, KakooSj &c. They do not seem, however, 
to be a genuine aboriginal population in Burmah and 
China as so many hill-tribes are elsewhere. 

“ By their own account the hills to the north of the 
Tapeng, for a month’s journey, are occupied by kindred 
? tribes. South of the Tapeng, they occupy the hills as far 
as the latitude of Tagoung, and, as mentioned, were met 
with on our voyage near the second defile. To the east, 
they are found occupying the hills, and, intermixed with 
the Shans and Chinese, almost to Momien. Here they, 
as it were, run into the Leesaws, who may be a cognate, 



Kakhyen Men. 


but are not an identical, race. The two chief tribes in the 
hills of the Tapeng valley are the Lakone and Kowrie or 
Kowlie, but numerous subdivisions of clans occur. All 
are said to have originally come from the Kakoos’ country^, 
north-east of Mogoung ; and Shans informed us that two 
hundred years ago Kakhyens were unknown inSanda and 
Hotha valleys. To give one instance of their mirations. 
The Lakone tribe have at a very recent period driven the 
Kowlies from the northern to the southern banks of the 
Tapeng. A Lakone chief, having married the daughter 
of a Kowlie, asked permission to cultivate land belonging 
to his father-in-law ; receiving a refusal, he took forcible 
possession, and drove the Kowlies across the river to the 
hills where they now dwell.” 

The Kakhyens are divided into numerous tribes or 
dans, between which there does not appear to be any 
strong common bond of union. Indeed, in very many 
respects, the system of government, if it may be so called, 


which exists among these half wild tribes, reminds us 
strongly of that which prevailed in the Scottish High- 
lands in the so-called good old times,” before the aboli- 
tion of the hereditary jurisdictions. They have many 
curious superstitions and customs, which Dr. Anderson . 
describes with great minuteness. Everything in ‘^the 
heavens above, the earth beneath, and the waters under 
the earth ” seems to have its particular “ nat” or spirit ; 

“ every accident or illness is the work of some malignant 
or vindictive one of ^ these viewless ministers.’” The 
will of these “ nats ” is consulted by means of a medium, 
who works himself up into a state of great agitation, so as 
to become “ possessed.” The Kakhyens are not very bold 
warriors, though they are great braggarts, and very 
troublesome to deal with. They are altogether a very . 
interesting people. 

With regard to the wide-spread Shan race, also, many 
details will be found in the volume, the result both of Dr. 
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Anderson’s own observation and of the observations ot 
previous explorers. The Shans of Yunnan belong to the I 
Tay-Shan or Great Shans of the Tai- race, the branches 5 
of which, under different names, are found extending to ^ 
the eleventh parallel, their various states being tributary ' 
to Siam, Burmah, and China. The Shans of Burmah 
have become closely assimilated to the Burmese in all 
respects ; the Yunnan Shans are the remnants of the 
Shan Kingdom of Pong, conquered by the Chinese 
in the fourteenth century, and which included part of 
Burmah. 

“ The Shans proper of these valleys are a fair race, 
somewhat sallow like the Chinese, but of a very faintly 
darker hue than Europeans, the peasantry, as a rule, 
being much browned by exposure ; they have red 
cheeks, dark brown eyes, and black hair. In young 
people and children, the waxen appearance of the Chinese 
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is slightly observable. The Shan face is usually short, 
broat^ and flat, with prominent malars, a faint obliquity 
and contraction of the outer angle of the eye, which is 
I much more marked in the true Chinese. The nose is 
' well formed, the bridge being prominent, almost aquiline, 

- without that breadth and depression characteristic of the 
" Burman feature. The lower jaw is broad and well deve- 
loped ; but pointed chins below heavy, protruding lips 
^ are not infrequent. Oval faces laterally compressed, 
with retreating foreheads, high cheek-bones, and sharp 
retreating chins, are not infrequent ; and the majority of 
the higher classes seemed to be distinguished from the 
common people by more elongated oval faces and a de- 
cidedly Tartar type of countenance. The features of the 
women are proportionately broader and rounder than, 
those of the men, but they are more finely chiselled, and 
wear a good-natured expression, while their large brown 
eyes are very scantily adorned with eyebrows and eye- 
lashes. They become much wrinkled by age, and, 
judging from the numbers of old people, appear to be a 
long-lived race. They are by no means a tall people, 
the average height for men scarcely' reaching five feet 
eight, while the women are shorter and more squat in 
figure. 

A minute account of these people, their manners, cus- 
toms, dress, &c., is given by Dr. Anderson. Some of the 
camaments worn by the women are of most artistic work- 
manship- 

The latter part of the volume contains a clear account 
of the second expedition undertaken to open a trade 
route between Burmah and China, but which, as we 
have said, came to an untimely and sad end about 
a year ago in the murder of Mr. A. R. Margary'. Dr. 
Anderson sets the whole circumstances with evi- 

dent fairness, and yet it is difScuit to say exactly who 
: was to blame in the matter. That such a trade-route 
ias it was attempted to establish would be of great ad- 
* vantage to all concerned, there is no doubt ; and no 
doubt also* it only requires time to establish it. There 
is yet a very' great deal to be learned both Tvitb regard to 
the^natural history of that part of the world, and with regard 
to the several interesting races of people which form its 
population. Dr. Anderson’s work is a valuable contribu- 
tion to such a knowledge, and the clear and straightfor- 
ward maimer m which he writes adds greatly to the 
intrinsic interest of the information with which his pages 
teem. The illustrations of the country and the people 
are charming, and the two maps enable the reader to 
follow satisfactorily the footsteps of the explorers. 


OUR BOOK SHELF 

A Class-book of Chemistry, By Edward L. Youmans, 
M.D. (London : Henry' S. King and Co., 1S76.) 

“ This book is not designed as a manual for special chemi- 
cal students. It aims to meet the wants of that considerable 
class, both in and out of school, who would like to know 
something of the science, but who are without the oppor- 
tunity or the desire to pursue it in a thoroughly experi- 
mental way. Such a class-book as the present .... 
must be but a brief compendium of general principles 
and descriptions of the most important substances, and 
is not to be judged of by the fulness of its details ” This 
ex^act from the author’s preface sufficiently explains the 
objects which he has had in view in compiling the book 
before us. Certainly the work has no claims as a text- 
book for students ; for the general reader we are afraid it 
wHf prove of little interest. Within the compass of about 
350 pages we have an account of Grarity, Heat, Molecu- 
lar Attraction, Electricity and Light, besides Chemistry 


proper. Surely the day has passed when this kind of 
thing could be tolerated in a book which professes to 
teach science. People cry out against the teaching of 
science as a regular part of educational discipline. It is 
all very well in its own place, they say, but the only true 
mental training is to be derived from a study of classics. 

If boys and youths devote years to the careful study 
of ancient languages, they can scarcely fail to receive at 
least some benefit. If, on the other hand, they pass rapidly 
through a course of training (?) in science, with the aid 
perhaps, of such a book as that before us, they quickly 
forget what they have learned, and, so far as mental train- 
ing is concerned, they had better have lefc science alone 
altogether. Our chief objection to the present work is 
that it seems calculated, probably unconsciously calcu- 
lated, to further the delusion that science is a thing 
to be taken up in a leisure hour, but not a thing 
the study of which requires, while at the same time 
it increases, every activity of the mind. If the study 
of science is to be made a discipline, that study must 
not be pursued in the spirit of Dr. Youmans’ book. 
The student must not content himself with a superficial 
knowledge of a few facts, nor even with gaining one or 
two generalisations ; he must he taught to amass facts on 
the basis of his own observation, to separate the more 
important from the less important facts, to classify these 
facts and at last to rise to a generalisation which shall enable 
him to group together and so explain what had appeared 
to be isolated phenomena. Dr. Youmans’ book can afford 
the student little help in such a process as this. 

Of course it must be admitted that there is a large class 
of people who have neither leisure nor inclination to make 
science a study, but who are nevertheless desirous, and 
properly desirous, of knowing something of what science 
has done and of the way in which she has accomplished 
her work. Such people will, we are afraid, receive but 
little enlightenment from the work we are noticing. There 
is just sufficiency of detail to make the whole subject 
appear uninviting, but not enough to make the book 
valuable to the student. The mass of isolated facts is 
too ^eat for the ordinary reader ; he would soon, if not 
bewildered, become fatigued. 

A book designed for the purposes stated’in the preface 
to the present work requires to be written more from the 
standpoint of some central idea, round which is grouped 
together such a number of facts as may serve to illustrate 
and enforce that idea. The relation of the facts to the 
general theory and of the theory to the facts may then be 
made the means of inculcating a certain amount of true 
scientific training. 

While we thus complain of the general scope of Dr. 
Youmans’ book, we must give the author praise for the 
manner in which some parts of his work are written, more 
especially the chapter on theoretical chemistry. The 
chapters on descriptive chemistry are exceedingly meagre 
in details, but pretentious in the ground which they 
appear to cover. M. M. Pattison MuiR 

hijiirious Insects of iMickiga 7 i, By A. J. Cook, of the 

Michigan State Agricultural College. Fourth Report 

of State Board of Agriculture for 1874. 

This useful and instructive pamphlet is to a great extent 
compiled from the -writings of Messrs. Riley, Fitch, Le 
Baron, Walsh, Harris, Curtis, and Packard. It is illus- 
trated by numerous woodcuts from the able pencil of the 
justly celebrated Prof. Riley, of Ivlissouri. Its object is 
to enlighten farmers, gardeners, and fruit-growers of the ' 
State of Michigan, as to the general appearance, structure, 
and habits of noxious insects ; at the same time suggest- 
ing means by -R'hich the increase of these pests to agricul- 
ture may be aiTested. The ‘‘Colorado Beetle” and the 
“ Grape Phylloxera” occupy a conspicuous place among 
these enemies of man. 

The pamphlet winds up -with a valuable hint to hous^ 
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keepers whose carpets are in danger from the attacks of 
the Clothes Moth. “Take a wet sheet or other cloth, lay 
it upon the carpet, and then run a hot flat-iron over it, so 
' as to convert the water into steam, which permeates the 
carpet beneath and destroys the life of the inchoate moth.’’ 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspofidents. Neither can he undertake to reiurtt^ 
or to correspond with the writers of rejected manuscripts, 

. ' No notice is taken of anony??ious com7nu7ticaiio7isd\ 

N Water-supply of the Metropolis 

I HAVE no intention of enteiing into a controversy in your 
columns with my friend Dr. Frankland, but his letter in your 
impression of iNIarch 16 seems to require some reply. 

\Vhen I made the remarks which are called in question by Dr. 
j Frankland, I was careful to say that I might not unfairly be 
' accused of having done so from interested motives, an admission 
of which no one who reads Dr. Frankiand’s letter can say that 
he has not taken the full advantage. I am not ashamed of my 

* occupation, and am quite ready to admit another historical 
parallel afforded by Jack Cade, and confess that I, or those who 
have gone before me, “against the king, his crown, and dignity, 
have built a paper-mill.*’ But, whether paper-manufacturers 
“ in the exercise of what they call their rights ” are polluters of 
streams or no, is a question into which I never entered, and is 
entirely beside tire points which I raised. 

These are in the main avoided by Dr. Frankland. The two 

* Commissioners, a portion of whose report I criticised, and of 
'whom it is as well to observe Dr. Frankland is one, recommend 
' that the Thames and the Lea should be entirely abandoned as 
I sources of supply for domestic use in London, and particularly 
‘ refer to the Chalk in the neighbourhood of London, and not to 
I the distant springs of the upper Thames as the future source of 
I supply. In his letter to >ou Dr. Frankland states that ‘‘The 
"Commissioners advise that the drinking \Yater of London should 

continue to be derived from its pre.-ent sources, tut that it should 
be led away to its destination Lelore it is mixed with the sewage 
of Oxford, Reacing, Windsor, and other towns, and before it is 
fouled by the filthy discharges of paper-mills, and by other dis- 
gusting refuse.” I presume that these two statements can be 
reconciled, but looking at the proposal that the water should be 
i procured “ within a moderate distance of I^ondon ” the calcula- 
I tions as to the area of 849 square miles of Chalk and Upper Green- 
j sand within thirty miles of London, and looking at the enormous 
I expense of conveying water more than thirty miles, I took that 
} radius as representing the area out of which some district was to 
\ be placed under unnatural conditions with regard to its springs 
i and streams, in order to supply our vast metropolis, wkich I am 
j told it is contemptuous to term “ overgrown.” I never spoke of 
the fertile meadows of the Thames valley, about w’hich Dr. Frank- 
land makes merry, and I never intentionally alluded in the 
slightest degree to the main valley of the Thames, except to say 
that both below and above London there might be spots in it 
from which a limited supply of water might be pumped without 
I much injury to the neighbouring property. My comments were 
i intended to be confined to districts in which the proposal of the 
I Commissioners could be carried out of sinking wells below the 
I present spring-heads, and so constantly drawing upon them that 
I there should be aiwa3S a void below the level at which the 
I drainage naturally escapes. If this dees not mean the drying up 
* of the streams by cutting away their natural sources of supply I 
shall be glad to know wkat it does mean. 

If Dr. Frankland were as well acquainted as I am with the 
^ gravelly soil of some of the low meadows in Chalk districts, he 
would cease to be surprised at the possibility of their being con- 
verted into “ arid wastes ” by the abstraction of the water wdth 
which they are now charged up to wdthin a very few feet of their 
j surface. In the valley in which I live I have known the peaty 
' soil above such gravel, even without the artificial abstraction of 
the moisture below, become during a dry summer sufficiently 
arid accidentally to catch fire and continue burning for days. 

But then I am told that the wealthy City of London would be 
able and willing to pay for any damage it might inflict in pro- 
curing its water supply. I can only say that the word com- 
pensation ” does not occur in the Index to the Report of the 
Rivers Commissioners, and I have sought in vain for any allusion 


to it in the text. Perhaps Dr. Frankland is not aware that at 
the present time the state of the law is such that even when 
compensation has been provided for by Act of Parliament, it has 
been held to be inapplicable in the case of wells being dried, on 
the ground that an action wiU not lie in respect of the loss of 
underground water, and therefore that no statutable damage has . 
been inflicted. 

As to the prescription for increasing the supply of spring 
water in a Chalk district by lowering the level of the subter- 
ranean reservoir, I may observe that in most of such districts 
floods are almost tmknown, the soil being sufficiently absorbent 
to imbibe all the rain that falls, except when by chance the sur- 
face is frozen. The lowering of the water which, except in the 
valleys, is now usually from 100 to 200 feet below the surface, 
would make no difference in the receptive power of the soil on 
the hills, and could not be effected in the valleys without laying 
the streams, which now flow through them, dry. 

As to London encountering the expense of a separate water 
supply for dietetic purposes, I can only say that if it can be ^ 
effected for 2,000,000/., as suggested by Dr. Prankland, it willj 
in my opinion be far cheaper than the plan the Commissioners' 
advocate. It is as a rule more economical to make use of what ‘ 
we have, than to discard all existing appliances and commence 
on a new system. Perhaps the Water Companies may have a 
word to say on this point. 

The concluding paragraph of Dr. Frankland’s letter seems to 
have been written under some misapprehension. I distinctly 
stated that “if we refer to the headings of Organic Carbon and 
Organic Nitrogen there can be little doubt of the superiority of 
the Kent Company’s water.” I may, however, be under some 
misconception as to the statistics under the awful heading 
“ Previous Sewage or Animal Contamination,” in whish, pos- 
sibly, I do not stand alone. What I ventured to suggest was 
that the Commissioners on the Water Supply of the Metropolis, | 
within w'hose proper sphere tiiis question lay, were not altogether ’ 
wrong in reporting, that with perfect filtration and efficient mea- 
sures taken for excluding from the rivers the sewage and other 
polluting matter, the Thames and Lea would afford water which 
would be perlectly wholesome, and of suitable quality for the 
supply of the metropolis. 

If this proved impossible, then I ventured to point out that 
there was already in London a sufficient supply of water of the 
kind recommended by the other body of Rivers Commissioners. 

I must not, however, waste your space and your reader’s time, 
but will in a few words mention my principal reason for taking 
up this subject, which, however, apart from any such reason, I 
considered would be of interest to geologists. 

It was this, that in an otherwise admirable and exhaustive 
public report, measures were advocated involving in all proba- 
bility great inconvenience and loss to large tracts of country, 
without, so far as I could see, one single reference to such loss 
and inconvenience. With the advocates of a private scheme | 
such a disregard of injury to others would be reprehensible, \ 
though possibly not uncommon, but some greater consideration | 
of the interests involved might fairly be expected from a public | 
document. JOHN Evans 

Nash Mills, Flemel Hempsted, March xS 


Evidences of Ancient Glaciers in Central France 

Many lovers of natural history who have not the opportunity 
of seeing foreign scientific periodicals, may learu the advant^e i 
of taking such, a paper as Nature in the correspondence which | 
was published between Dr. Hooker of Kew and the late Mr. | 
Poulett Scrope, on the evidences of ancient glaciers in Central f 
France, 

The objections raised by Mr. Poulett Scrope, and the pleasure 
of examining such evidences as are adduced by Dr. Hooker, 
have induced me to accept the invitation of friends, who also 
enjoy such researches, to again visit Auvergne for the purpose of 
examining the Mont Dore valley for glacial traces, and I would 
gladly avail myself of any observations made by other geolo^sts 
in that region, if they would do me the favour of sending me the 
notes of any localities to the address belovr. 

In the meantime M. A. von Lasaulx, of Breslau University, | 
claims the priority over Dr. Hooker in describing glacial traces t 
in the Ausland periodical, in 1872, as occurring at the entrance \ 
of the “ Gorge d’Enfer.” I have also before me, as I write, a ; 
travelling note-book of Sir Wm. Guise, President of the Cots- • 
wold Naturalist Field Club (date, June, 1870), in which he refers 
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to observing ‘^moraines,” “ ice-action/’ “ boulders,” and bloc 
pirchis ” in the same region. 

t My object in sending these lines to Nature is to ask for 
f notes of localities where glacial traces may be seen, as an aid to 
' those who hope to examine more closely into the glacial pheno- 
mena of Central France. W. S. Symonds 

Pendock Rectory, Tewkesbury, March 25 


Metachromism 

A FEW words of explanation may seem necessary after Mr. 
Ackroyd’s observations (Nature, vol. xiii. p. 3S53 on my pre- 
vious letter r^arding the above subject. 

The question as to whether a change of composition can be 
said to produce or to accompany clianges of physical properties, is 
a matter of words which the chromium series does not affect, as 
the relative number of atoms of the two elements is the test of 
arrangement followed. 

With regard to the two colour scales — one co-existent with 
alterations of composirion, the other with alterations of tempe- 
rature — I never wished to “criticise” Mr. Ackroyd’s results, 
but solely to point out a resemblance which I had observed a 
few years ago, and which I was not aware that that gentleman 
had noticed. The two series need not necessarily be similar ; 
and, whatever other reasons may exist for placing white in the 
ultra-vdolet, the question in hand is not -whether the ultra-violet 
rays produce the same sensation on our eyes as a mixture of all 
the colours, but. Do the white compounds in question, when spec- 
troscopically examined, show the ultra-violet, leaving the 
rest of the range in darkness, or do they show a complete spec- 
trum? If the first, then of course their place of classification 
would be in the uitra--violet ; but if they give a whole spectrum 
(as the compounds do to which I referred), then they must be 
classed asha-ving an average refrangibility greater than yellow light 
(because they have blue in addition to it), and less than blue light 
(because they have yellow also), for the centre of luminosity (on 
each side of which the total of light rays is balanced) falls in the 
green. 

If we had only to deal with monochromatic substances, then 
of course the usual pan-spectral white would not need to be con- 
sidered, and green (as Mr. Ackroyd says) would be the only 
appearance to be classed between blue and yellow. 

Thus “the assertion that white comes between yellow and 
blue ” does not “ rest upon the colour relation found to obtain 
between the o-xides of the alkali metals,"’ though it is in accord- 
ance -with the rule given on p. 347, in the six sets of the oxides 
and chlorides there mentioned ; the sole case not agreeing -with 
it being that of the chromium chlorides, whxh, however, may 
be accounted for. 

As to the orange colour of Na^O^, as Miller does not mention 
any colour. Turner -was referred to ; and if he is in error, that one 
instance may be laid aside ; in any case it does not affect the 
relative natural order of blue and white. 

Bromley, Sent W. M. Flinders Petris 


Socotra 

When I -wrote the letter to the Tifms about Socotra, alluded 
to in Nature, voL xiii. p. 414, I was not acquainted with the 
excellent topographical memoir on this island by Lieut. J. R. 

I Wfcllsted, published in the Geographical Society’s Journal for 
1 1835 (Joum. R. Geog. Soc. v., p, 129). After perusing it I am 
more than ever of opinion that Socotra is well worthy of the 
attention of the natur^ist, and may probably possess many most 
interesting indigenous plants and animaL. Unless matters are 
very different from what they were in 1S34, there can be little 
difficulty in exploring the island, and if, as we are told, it has 
really become British property, I trust we may not have to wait 
much longer for some information about its zoology and botany. 

Socotran Aloes ” and “ Dragon’s Blood ” are at present almost 
its only knowm natural products, and Lieut. ^VeIlsted mentions 
but one native animal — a species of Civet. 

P. L. SCLATER 

II, Hanover Square, W,, March 27 


Coloured Solar Halos 

Solar Halos such as described by Dr, Frankland (Nature, 
vol- xiii, p. 404}, may be seen on about seventy-five or eighty 
days in the year, here, and are commonest in the spring, but 
it b extremely rare for them to be brightly coloured, I speak 


of the ordinary solar halo of about 22° radius, but the great halo 
of about 46° radius, is always distinctly coloured, though not a 
common phenomenon. It is not the murky atmosphere ” of 
London that hides the colours of the ordinary halo ; they 
usually do not exist, except dull red and orange, and per- 
haps a faint tinge of blue. This b owing to the great breadth 
of the halo, which causes the colours to overlap and mix to- 
gether ; here it is very seldom that the halo is narrow and the 
colours consequently bright, as they seem to have been when 
seen by Dr. Schuster (p. 394). I doubt -whether the name 
“ parhelia,” which he gave them, is correct ; I understand that 
term to mean mock suns (or a bright small portion of a halo), a 
phenomenon vbible here on thirteen days in a year on the 
average. 

I may add that though I am rather easily dazzled, I find no 
difficulty in seeing halos -with the naked eye. 

Sunderland, hlarch 2S T. W, Backhouse 


“ Euclid Simplified ” 

hlR. Morell’s defence b a curious one, and amounts to thb : 
“ If my book b a bad one I am not to be blamed, because I 
have copied from Amiot, Legendre, and others. If I have made 
blunders in derivations, &c., again I am not to blame, but to be 
pitied, because I could not employ better printers.” As in our 
former notice we limited our remarks to a few only of the objec- 
tionable features in “ Euclid Simplified, ” so, in our present no- 
tice, we shall select a few only of the points put forw'ard in Mr, 
Moreli’s letter, though we may observe in passing, that we see no 
reason to retract any of our previous comments. We think that 
our readers will agree with us when we state our belief that Mr. 
Morell has utterly failed in most, if not in all cases, to appreciate 
the force of our objections. Mr. !M. correctly quotes Dr. 
Wormeii (pp. 7S-S1), but fails to see that his own statement b 
widely different ; had he written “perpendicular to the straight 
line A A' through its centre” (p. 41), “perpendicular toAB 
through its middle point” (p. 42), we should not have found 
fault with him. Again, the reference to Mr. Gerard (p, 310) is 
not to the point ; we can understand what is meant by a “segment 
capable of a given angle,” but xve still object to the term 
“capable angle.” The revised definition of a parallelogram 
now (see text and letter), “ a quadrilateral of which the opposite 
sides are equal and parallel ! ” We did not object to the term 
loz:nge, -which is a -well-known one, but to the way in which it 
was introduced. 

^Ve turned to Dr. Wormell’s definition of ciycumference 
some curiosity, and found that the exception of “plain” 

being printed for plane ”) it was penectly right, and that ^Ir. 
Morell had again failed to see the point in our citation of the 
schoolboy’s definition. We contend that Amiot’s sentence, as 
quoted by Mr. Morell, does not mean what Mr. M. makes it to 
mean. Dr. WormeU’s use of G. C. M. is perfectly legitimate, 
but does not warrant, so far as we ca-u see, the use of R for right 
angle (seeing it b conventionally applied to another purpose) 
unless, indeed, it be explicitly stated in the text that b so 
used. 

We said (p. 204) that in Theorem VI., p. 148, the reasoning 
is defective. Mr. Morell replies it “ only errs by excess oi 
proof.” We -will reproduce the “ proof,” and leave the decision 
to our readers. “ The area of a trapezium A B C D is equal to 
the product of its height BE by the iislf sum of its bases A C 
and B D. Drop the perpendicular B E on A F, and bisect it by 
line G H, Produce the base AC to F, making C F = D B. 
Then the two triangles D H B and F H C which have for bases 
the base D B of ttie trapezium or C F = D B, and which have 
also the same height, ^ B E, are equaL The area ©t triangle 
FHC — iDB or FCX-jBE; that of triangle D H B = 
■T7 D B X ^ B E. These triangles, having equal angles, are there- 
fore equal. But,” &c. Upon tiiis we remark, we are not told 
hoTo G H is dra-wn — the pupil is to infer that it is parallel to B D. 
Now we must suppose H connected with B and F, and cannot 
assume that B PI F is a straight line, hence, though triangles 
H F C, B H D are equal, it does not follow that angles F H C, 
BHD are equal, hence too we cannot assume A B F to be a tri- 
angle. But really we must apologise for taking up space with 
such elementary details. For %lr. Moi-ell’s benefit we give the 
folio ,ving : — Produce AC to F, making C F = B D, join B F, 
cubing C D in H, then triangles C H F, BHD are equal, and 
triangle ABF = ABDC, A'c. 

Enough has been written on this, in its present form, objec- 
tionable book. At any rate we hope that any one who has 
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thought of introducing the work into school use on the strength 
of one or two hastily written commendations of it, will be in- 
duced in consequence of what we have written, to examine the 
work for himself. We feel confident that any competent 
geometer who opens the book at almost any page, will endorse 
our criticisms, and say “ tlie half was not told.’^ In brief, the 
definitions are fault}', the enunciations are faulty, the proofs are 
faulty, and the typography is faulty ; if these things do not make 
a bad book we do not know what does. The defence is, ‘‘if 
the enunciations are loosely and inelegantly worded, iVmiot must 
bear the blame which attaches in a greater degree to our trans- 
lations of Euclid,” Alas ! poor Amiot ! this is an unkind cut, 
Mr. Morell ! R. TUCKER 

hlarch 6 


Bullfinches and Primroses 

I HAVE a bullfinch which was hatched last summer after prim- 
roses were over. They were therefore quite new to him when I 
offered him the first I could get this season. He pulled it to 
pieces quite indiscriminately, biring stalk, flower, or calyx quite 
indifferently, and the same with a few more which were given to 
him at the same time. But since then he has often had a few at 
a time, perhaps twenty or thirty in all, and he now almost always 
bites out the lower part of the calyx, as described in Nature, 
vol. ix. p. 4S2. Sometimes he bites a little too high up, but 
almost instantly tries again with better success. When that 
part is eaten he attacks the stalk rather than the corolla. 

Last spring I offered primroses to four bullfinches belonging 
to friends. Not one seemed to pull the flower to pieces accord- 
ing to any method. Two of them I saw only once. Another 
(an old bird and somewhat shy), after being supplied with the 
flowers for several days, seemed as unskilful in picking out the 
tit bit as be was at first. The fourth was a young bird. His 
mistress was called away before she had heard what was the 
peculiarity for which I was watching. A few days later she told 
me she had been giving him primroses in the meantime, and had 
nfiticed that he ate only the green part. In those few days he 
had learnt the art of primrose eating, not indeed quite perfectly, 
but wonderfully well considering how little practice he had had. 

C. A. M. 


Seasonal Order in Colour of Flowers 

It seems that Mr. Thiselton Dyer has thought fit to con- 
clude the different obseiwations made on this interesting subject 
by copying a part of Sachs’s “Text-book.” He will, I hope, 
allow me to point out to him. the latest researches respecting the 
influence of light on the colour of flowers, published by E. 
Askenasy, in the Botanische Zeiiung, 1876^ Nos. i and 2. This 
author made experiments with several flowers which had suffi- 
cient food at their disposal, and found that some of his flowers 
changed their colour when placed in the dark, while it was not 
so with others. Therefore it cannot be said that light has no 
influence. The cause of this difference, observes the author, has 
as yet not been explained ; other experiments will have to be 
made to clear up this point. 

I think the colour of most flowers is a thing that by con- 
tinued inheritance during a very long lapse of time has become 
almost constant, and cannot be changed in a few weeks or 
months. Long-continued experiments with the same flowers 
and their offspring would, perhaps, show more considerable 
changes than Askenasy founcL 

So much for the point referred to by Mr. Dyer. 

As to the seasonal order itself, a continuation of Mr. Alex- 
ander Buchan’s observations would be necessary, and probably 
also experiments with the several parts of the spectrum to which 
the flowers are to be exposed. 

As this letter was written, I read that of Mr. Wm. Ackroyd 
(Nature, voL xiii., p. 366) ; doubtless every one will expect 
with great interest his following note. J. C. Costerus 

Amsterdam 


Plant Fertilisation 

Some short time since I observed a rather curious_ case of 
plant fertilisation through the medium of insects, and thinking — 
as the subject is one which is attracting much attention from 
botanists at present— it might be interesting to some of your 
readers (more especially perhaps as occurring in this remote part 
of the world), I take the liberty of forwarding you the particu- 
lars in the hope that you can find a comer for them in your 
valuable journal. 


Growing rather abundantly just on the coast here is a small 
shrub belonging, I believe, to the sub-order Coffee, having 
numerous small greenish flowers, the interior of the corolla tube 
filled with silky w'hite hairs, and the style bent in a peculiar 
manner, so as to bring it to one side of the tube. I observed 
the anthers dehisce before the flower buds open covering the stig- 
matic surface (which is simply a thickened continuation of the 
style) with pollen. I noticed that all the individuals of this 
species of shrub were visited by a kind of ant in large numbers, ^ 
and as soon as a flower opened they began pulling out the hairs, 
lining the corolla tube, and often biting off the stamens also, in 
order to clear a way down to the nectar contained at the bottom 
of the tube. In doing so they often support themselves by 
clinging to the pollen-covered style with &eir posterior legs. 
The bend in the style which brings it to the side of the corolla 
tube prevents it from being an obstruction while they are obtain- 
ing the nectar, although, so eager are they to get it even to the 
last drop, that in a few old flowers I noticed even the style 
removed. The pollen keeps dry for a considerable time, so that 
, cross-fertilisation is effected by the removal of pollen ffom the , 
stigma of one flower to that of another. 

VVe have here, therefore, several adaptations of structure and 
habit to ensure that end. The deluscence of the anthers while 
in the bud removes the pollen from a part of the flower where it-t 
would in all probability be wasted (when the ants bite off the 
anthers) to another part, where by a peculiarity in its structure,! 
viz., the bend in the style, it is protected and transferred to^', 
other flowers. The hairs in the corolla-tube, by rendering the 
approach to the nectar difficult, and thus making the use of the 
style as a support needful, also increase the chances of cross- 
fertilisation. M. S. Evans 

Durban, Natal, South Africa, Jan. 25 


The Visibility of Mercury 

Perhaps some of your readers may, like myself, have been 
struck with the remarkable brilliance of Mercury to the naked 
eye on the evening of January 26. I scarcely ever remember to 
have seen the planet so well deservmg the epithet (TTtk^cav. 
Since April, 1858 I have noticed it twenty-one times with the 
naked eye at its evening apparitions. It seems difficult to re- 
concile the lament of Copernicus that he would die without see- 
ing Mercury with the accounts of his life. The common reason 
given is, that it was always enveloped, to him, amid the vapours 
of the Vistula. But he did not pass all his life in that part of 
Europe. At one time he went to Bologna and stayed with 
Dominic Maria, a professor of astronomy in that place. After 
this he proceeded to Rome, where he was made professor of 
mathematics, and where we find him actually engaged in making 
observations about the year 1 500. 

The amateur may look out for hlercury near the western 
horizon, after sunset, about the following dates : — 1S77, 

April 29; 1S7S, April 10 ; 1879, March 26 ; 1880, March 7 j 
i8Si, Feb. 20; 1SS2, Feb. 2; 1S83, May 6 ; 1884, April 18; 
1885, March 31 ; 18S6, March 15. 

Tycho Brahe, who could not have enjoyed a very favourable 
latitude for picking up the planet, gives us the following notes 
in his “Historia Celestis” : — 

1585, Nov. 15. — “ Apparuit hoc tempore matutino § tanquam 
rubricunda qusedam Stella secundte magnitudinis et medise, quasi 
2 et I magmtudinis.” 

1590, March i. — “ ^ adamodum apparenter videbatur, instar 
steiiarum primte magnitudinis, adeo ut earn, quse in dextro 
humero Orionis est, magnitudine visibiii repr^sentaret. Si ^ 
diametrum visibilem feceris 2^', non inconvenienter se habebit.” 

1596, hlarch 15. — “Erat hac vespera apprime serenum et 
mediocriter tranquillum. ^ hac vespera satis fait conspicuus 
quippe cujus quantitas steUam inter primee et secundse magni- 
tudmis referebat.” 

Measurements of the diameter of the planet are best obtained 
when it is seen in transit on the sun, of which there will be a 
very favourable opportunity for several hours on May 6, 1S78. 
After this, it is doubtful whether we shall see Mercury on the 
• sun again this century in England, as he passes off the solar disc 
on May 10, 1891, about half-an-hour after sunrise, and on Nov. 
10, 1894, ingress of the planet is only a few minutes before 
sunset. For a transit to be seen thoroughly from this country 
we must wait till Nov, 12, 1907, and Nov. 6, I 9 I 4 » both of 
which be visible throughout here. 

Samuel J. Johnson 

Upton Helions Rectory, Crediton, Feb. 2I 
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How Typhoid Fever is Spread 

The case recently reported (Nature, voL xiii. p. 331) by 
i Prof. Frankland from a Swiss village, where the poison of typhoid 
( fever is said ‘ ^ to have filtered through a mile of porous soil, but 
■ which had nevertheless lost none of its virulent properties,” is 
- certainly so striking that some further reference to authorities 
seems requisite. If it can be satisfactorily proved that this was 
the most likely and reasonable origin of the case, it will give 
additional weight to every endeavour for preserving our water 
supply from every conceivable impurity ; but unless based on the 
opinion of a competent and skilled investigator of such cases, it 
will lay us open to the charge of receiving any similar statement 
that favours our view, however rash. As medical officers of 
health it is our duty frequently to trace the origin of cases of this 
disease, and my anxiety to have further information of this case 
will thus seem reasonable, and I hope will meet with some reply 
from the distinguished professor. J. MiTCHELL ^YILSON 

Rochdale, March 


The Ash Seed Screw 

Mr. Alfred GeorgeRenshaw would like to know (Nature, 
vol. xiii. p. 367) whether the pitch of the ash seed screw is that 
which would give most power to the propeller of a steamer. 

There is no screw on the samara of the ash [Fraximis excels 
si&r] while it is green. The pitch of the screw, at the same date, 
differs on different trees, and also on different seeds of the same 
tree, and also on different parts of the same seed. 

Why the wing generally becomes twisted as it dries is a very 
interesting question. But what seems to me the most remark- 
able fact about this phenomenon is, that in every case, and on 
all trees alike, the thread of the screw is in one direction ; that 
direction being the same as in a cork-screw, or ordinary screw- 
nail. 

All varieties of the wild oat [Avena fatua) and the fly oat {Av. 
have long awns, which also in the green stage are straight, 
but w^h in ripening become twisted. And in these also, the 
direction of the screw is uniform and the same as in the ash 
seed ; but the pitch of the screw is variable. 

Are these facts the same in other parts of the country ? Are 
the screws left-handed on the south of the equator ? 

Summerhill, Aberdeen, ilarch 20 A. Stephen Wilson 


OUR ASTROXOMICAL COLUMN 


The Companion of Sirius. — Mr. Wentworth Erck, 
of Sherrington, Co. Wicklow, in a communication dated 
March 21, notes the fact of a considerable diminution in 
the angle of position of the small star accompanying 
Sirius, which was detected hy Alvan Clark in January, 
1862— since the earlier measures, and adds that he cannot 
now estimate it at more than 5 5°. This retrograde motion 
is a consequence of the theory of Dr. Auwers, supposing 
the cornes to be the cause of the anomalous proper motion 
of Sirius, which has formed the subject of several elabo- 
rate memoirs by this eminent astronomer. His last ele- 
ments of the presumed disturbing body, adapted to the 
form of double star orbits, are as follow : — 


T iS 43'275 

Node ... 6 i''57'*S 

54';5 

Inclination 47® S'7 


Excentricity 0'6i4S 

Semi-axis 2''‘33i 

Period 49'399 yrs. 

Motion, retrograde. 


The following angles of position and distances are given 
by these elements : — 


O tl 

iS62-o Pcs. S5’4 Dist. io*io 
iS65'o „ r9-9 „ 10-78 

iS6S'o ,, 75*0 ,, II '15 

iSyi'o „ 70-3 ,, 11-20 


1874-0 Pos. 65-5 Dist. 10*95 

1876-0 ,, 62*1 „ 10*59 

1878-0 „ 58*4 „ 10*05 

iSSo-o „ 54*2 „ 9*33 


Dr. Auwers gives a comparison of his calculated angles | 
and distances of the centre of gravity, with those of Clark's 1 
companion to 1S67, the agreement being pretty close i 
throughout. But there can be no' doubt that tibe cal- 
culation has given the angle too great since that year. 


The Washington observations show the following differ- 
ences : — 

1872*25 ... Position (£•- £>) + ... Distance (t: - i?) -o"*40 

1874*18 ... „ +6*3 ... „ -0*46 

1875*24 ... „ 4 - 7*2 ... -0-72 

In the above orbit the limits of distance are 2^*3 1 at 
1841-84 for a position of 302°*5, and ii"'23 at 1870*13 for 
position 7i°7, and Auwers remarks that under the former 
condition the angle changes one degree in ten days, while 
under the latter condition 233 days are required for the 
same diminution. 

Our correspondent mentions that LasselPs " new star 
(Mem. R. Astron. Soc., vol, 36, p. 18), “though exceed- 
ingly faint, was distinctly visible. Pos, circa 130'’, dis- 
tance circa 75",” with 7^ inches aperture power, 200. 
Lassell, 1865, January 14J* found the position i27°'o, dis- 
tance about one minute. 

Dr. Gylden, from the meridian-altitudes of Sirius, ob- 
served by Sir Thomas Maclear at the Cape of Good Hope 
during the years 1836 and 1837 found for the annual paral- 
lax of the star o"*i 93 {Bulletin deV Acad, de St, Petersdourg'^ 
t vii.). Adopting this value, Dr. Auwers finds for the 
mean distance between the companion and Sirius, 37 
times the earth’s mean distance from the sun, and for the 
masses of Sirius and companion 1376 and 671 respec- 
tively, in units of the sun’s mass. The parallax o"*i93 
corresponds to 1,068,700 times the sun’s distance from the 
earth. 


D’Arrest’s Comet. — M. Leverrier’s Inter- 

natw 7 ial of March 18, contains the definitive elements 
obtained by M. Leveau for the next return of this comet 
to perihelion in 1877, with an ephemeris for every 20th 
day throughout the year, which sufficiently defines the 
circumstances of the next appearance. The whole of his 
long-continued investigations relating to the motion of 
this comet have been conducted by M. Leveau with 
extreme care and minuteness, so that by his investiga- 
tions, in continuation of those commenced by M. Villar- 
ceau, the theory of D’Arrest’s comet has been placed upon 
a similar footing of accuracy to that, upon which the 
theory of the periodical comet of Faye now stands through 
the labours of Dr. Axell M oiler of Lund. 

The next perihelion passage of D’ArresFs comet is 
found to occur 1S77, May 10-339 M.T. at Paris, and the 
comet appears to attain its maximum intensity of light 
about a fortnight subsequently. Other elements of the 
orbit which apply to 1877, Jan. 14, are : — 


o in 

Longitude of the perihelion 319 9 15 

„ „ Ascending Node ... 146 9 28 

„ „ Inclination 15 43 9 

,, ,, Excentricity 0*6278048 

Logarithm of perihelion distance ... 0*1 199444 
Motion direct. 


M. eq. 
iSSo'O 


The elements usually found in catalogues of cometary 
orbits are here substituted for others given by M. Leveau. 

The semi-major-axis of the orbit is 3*54139, to which 
corresponds a sidereal revolution of 2434*2 days. 

When this comet was last observed by Herr Julius 
Schmidt at Athens, on December 20, 1870, the intensity 
of light was 0*154 ; the greatest intensity attained in 
1877, about May 26, is only 0*22, and it is certain that 
large telescopes will be required for the proper observa- 
tion of the comet. When theoretically brightest, it rises 
at Greenwich less than two hours before the sun, and as 
this difference increases towards the end of the summer, 
the intensity of light is diminished by one-half. The 
comet will be nearest to the earth in the middle of Octo- 
ber (distance == 1*40). M. Leveau promises in a subse- 
quent communication a precise ephemeris for the whole 
year, and, it may be remarked, it very rarely happens 
that there is any necessity for predictions extending over 
so long a period. 
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PROF. HUXLEY'S LECTURES ON THE EVI- 
DENCE AS TO THE ORIGIN OF EXISTING 

VERTEBRA TE ANIMALS ^ 

III. 

T T will be necessary to preface our remarks as to the 
origin of the next highest group of Vertebrates — ^that 
of Reptiles — by some account of the distinction between 
them and the Amphibia, and by some observations on 
what zoologists mean by the terms “ higher'^ and lower” 
as applied to animals or groups of animals. 

In external form there is little difference between such 
a reptile as a lizard, and such an amphibian as a newt, 
and there seems, at first sight, to be no reason why they 
should be placed in different primary groups. In former 
times, as a matter of fact, the essential difference between 
reptiles and amphibians was not seen, and the two were 
united into a single class ; but modern researches have 
shown that, beneath this external similarity, lie great and 
important differences, the chief of which we must now 
consider. 

In the fust place, no reptile, at any period of its life, 
possesses gills, and, in consequence, the breathing of air 
dissolved in water becomes impossible. Nevertheless, 
reptiles, in common with all the higher animals, have, at 
one period in their existence, slits leading from the throat 
to the exterior, in precisely the same position as the 
branchial clefts of an amphibian, but functionless. 

Secondly, certain organs, known as ^'foetal appen- 
dages,” are developed in connection with the young 
animal before it leaves the egg, and serve a temporary 
purpose in its economy. In the possession of these 
appendages, as well as in the absence of gills, reptiles 
agree with birds and mammals, and differ from fishes and 
amphibians. 

The young reptile is produced from an egg of relatively 
large size, and consisting of a considerable mass of yolk, 
surrounded by a quantity of transparent white ” or 
albumen ; the whole being invested by a hard or soft 
shell. The yolk does not divide as a whole, but the pro- 
cess of division is confined to a small patch on its surface; 
in fact, the reptilian egg answers to the amphibian egg, 
plus a quantity of additional matter, called accessory, or 
food-yolk, which is unaffected by the process of yolk- 
division. It is the small superficial patch, answering to 
the whole amphibian egg, which is converted into the 
body of the young reptile, the accessory yolk becoming 
gradually smaller and smaller, as its substance is used up 
in the nourishment of the emb^'O ; in the meantime it 
forms a bag attached to the umbilicus of the embryo, and 
hence called the wnbilical vesicle or yolk-sac ; it is the 
first of the foetal appendages, and the only one which 
occurs in any vertebrate below a reptile, being possessed 
by certain fishes. 

After the embryo has attained a certain size, and has 
come to lie, like an inverted boat, on the yolk-sac, a fold 
grows up, all round it, from the surface of the yolk, and, 
the edges of the fold coming together above, a bag is 
formed enclosing the embryo into the interior of which a 
watery fluid is secreted, in which the little creature lies. 
This natural water-bed is called the amnion; it is the 
second of the foetal appendages, and no trace of it is to 
be found in any fish or amphibian. 

The third and last of these curious embryonic appendages, 
the allantois^ grows out from the tail-end of embryo 
as a pear-shaped body, solid at first, but soon converted 
into a sac, which extends round the embryo and yolk-sac, 
immediately beneath the membrane of the shell. The 
cavity of the allantois acts as a receptacle for the nitro- 
genous waste of the embryonic body, but its chief func- 
tion is as a respiratory organ ; for this purpose it is 
supplied by blood-vessels which form a close network 

* A coiu:^ of six lectures to worlartg men, delivered in the theatre of the 
Royal School of Mines. Iwccxure III., March 13. Continued from p. 413. 


over its outer layer, and the blood contained in these 
coming into close relation with the external air, through 
the porous shell, readily exchanges its carbonic acid for 
the atmospheric oxygen. 

As the embryo grows, tlie yolk-sac becomes smaller 
and smaller, and is eventually completely drawn into the 
interior of the body of the young reptile, which by this 
time completely fills the shell In many cases a homy 
knob is developed on the nose, and, v/ith this, the now ripe 
embryo breaks the shell from the interior ; the amnion 
and other membranes are burst, the allantoic circulation 
is stopped, the first inspiration is taken, and the little 
creature is born. 

There are several minor points in which reptiles are 
distinguished from amphibia, amongst which we will only 
mention the articulation of the skuU to the first vertebra 
by one condyle instead of two, the presence of a bone 
called the basi^occipital in the hinder part of the skull 
floor, and the fact that the branchial apparatus is reduced 
in the adult to the small hyoid bone or cartilage, which 
supports the tongue. 

In what respects is a reptile a higher organism -than an ,> 
amphibian ? When one animal is said to be higher than 
another, one of two things may be meant : its structure 
may be more complicated, as a carved platter is higher 
than a simple trencher ; or its parts may be so arranged ' 
as to form a more complicated mechanism. The mere 
repetition of parts does not raise an animal in the scale ; 
a worm with a hundred segments is no higher than one 
with ten, any more than a mill with ten pairs of stones is 
a higher kind of machine than one with a single pair. 
But if, instead of multiplying the number of millstones, 
two pairs only were used, one of which was adapted for 
coarse, the other for fine grinding, a machine of a far 
higher order would be produced, and it is a similar dif- 
ferentiation of parts for special uses and co-adaptation of 
structures to given purposes which raises an animal above 
its fellows. 

Judged by this standard, a reptile is a decidedly higher! 
animal than an amphibian ; its skeleton, for instance, is a ! 
belter piece of work, the joints being more neatly finished, ' 
and the whole mechanism much more perfect. 

A third test is based on the facts of development. We 
saw that a frog, in the course of its development, went ♦ 
through a stage in which it was, to all intents and pur - 1 
poses, a fish, and that it was only after passing through ; 
this stage, as well as that of a branchiate amphibian, that : 
it attained its higher adult character. Now the reptile 
stands in just ihe same relation to the amphibian, with i 
regard to its development, as the amphibian to the fish. 
During the earlier stage of its growth it presents certain 
amphibian characters, such as the presence of gill-clefts'; 
but these lower stages are passed over ; the reptile goes 
beyond the highest amphibian in its development, and is 
therefore, in this respect also, to be considered as a higher 
animal. 

At the present day there are four types of reptiles ; the 1. 
lizards {Laartilia), snakes {OpMdia), turtles and tor-1 
toises {Ckelonia\ and crocodiles {C7'ocodilza). We will \ 
now direct our attention to the first of these groups. 

Most existing lizards have four well developed limbs, 
a long tail, a scaly armour, sometimes supplemented with 
plates of bone, and teeth, not set in distinct sockets, but 
firmly fixed to the jaw. The skull is so constructed that 
the hinder nostrils open far forwards into the mouth. 
The vertebrae have a peculiar and characteristic form, 
their articular surfaces being concave in front and convexl 
behind, except in the Geckos or wall-lizards, and that! 
remarkable New Zealand genus Hatteria or Sphenodon,\ 
The heart is composed of three chambers, two auricles 
and a single ventricle, the latter being again partly divided’ 
into two, and thus showing a slight advance on the am- 
phibian heart, in which the ventricle is quite single. 

Lizards are very abundant, especially in- hot climates ; 



430 


NATURE 


\_MarcJi 30, 1876 


most of them are land animals, a few only being in- 
habitants of fresh water, and one — the genus Afnhly- 
rhynchus of the Galapagos Archipelago — lives on the sea- 
shore, and, if hard pressed, takes to the sea. 

Through the whole of the Tertiary epoch the lizards 
are essentially the same as those now existing. Some of i 
the Secondary species, also, have the same characters, but 
in the chalk are found, in addition, strange marine lizards, 
such as the genus Mosasaurus, which attained a length of 
30 feet. As far back as the Purbecks, the lizards have verte- 
bras like the existing kinds, but on descending to the Solen- 
hofen slates we find abundant remains, which present the 
lower character of bi- concave vertebrae, and the same is 
true of all the still older forms, such as the Telerpetoii of 
the Triassic sandstones of Elgin and the Permian Proto- 
rosaurus. 

Thus the older lizards have a slightly simpler structure 
than those of the present day, but resemble them, on the 
whole, so closely, that we must conclude our existing 
forms to have been derived from the ancient ones, and 
have no need whatever to assume their special creation. 
Lizards^ then, offer another example of -what is meant by 
a persistent type. 

I A remarkable instance of this persistence is afforded 
[ by a case of quite the same order as that of Ceratodus, 

I described in the first lecture. The Hatteria, mentioned 
I above, differs from all other lizards in many particulars. 

I Its jaws are armed with a homy beak, and its upper jaw 
\ has two rows of teeth, one on the maxillary, the other on 
^the palatine bones ; the teeth of the lower jaw bite between 
these, like a pair of scissors with a double upper blade. 
The vertebrae are bi-concave, and, along the belly, are 
placed a number of bony plates. 

No other existing form whatever is known presenting 
these characters, but, about the year 1858, a number of 
fossils were discovered in the sandstone of Elgin, and 
amongst them the remains of a large lizard with bi- concave 
vertebrse, abdominal plates, a homy beak, a double row of 
upper jaw teeth, and, in fact, altogether like the existing 
Hatteria, 

The crocodiles are the only other reptiles the history of 
which it will be possible to notice in this course. Two of 
the most important characters by which they are distin- 
guished from lizards are, the lodgment of the teeth in dis- 
tinct sockets and the position of the hinder nostrils or 
posterior nares. The maxillan", palatine, and pterj'goid 
bones are so disposed as to form a remarkable shelf or 
partition in the roof of the mouth, thus bringing the 
posterior nares to the hindermost part of the throat. 
The soft palate forms a veil in front of these aper- 
tures, and hangs down so as to rest on the back part of 
the rudimentary tongue, and thus, except when the animal 
is swallowing, entirely shuts off the cavity of the mouth 
from the air passages. This arrangementhas been prettily 
explained by the crocodile’s habit of killing its prey by 
drowning ; it is said that it can hold a captured animal 
under w'ater, while its own nostrils — placed at the end of 
the long snout — are just above the surface, and thus is 
enabled to breathe freely, the air passing through the 
posterior nares, behind the veil of the palate, and so to 
the lungs, while its prey is being suffocated. This is an 
admirable explanation as far as the crocodile is con- 
cerned, but, unfortunately, it is probably untrue, for pre- 
cisely the same arrangement is found in the Gavial and 
other crocodilians which live upon fish. 

{To ie continued 


PHYSICAL SCIENCE IN SCHOOLS 

* 1 I>R 0 F. ROSCOE has tak.n the right view when he 
says that science teaching in schools win remain 
tmsatisfactory as long as it does not receive the same 
ran^ and time as the subjects which at the present time 


preponderate so greatly. Granting the necessity of devot- 
ing more time to science, it follows, almost as a matter of 
course, that science teaching ought to begin at an earlier 
age than now. For else, where is the time to come from ? 
The other alternative — to add a couple of years to the 
time required to pass through the present curriculum of a 
public school— would be accepted by very few parents. 
But there is no need for this alternative. The teaching 
of the elements of physical and cheadcal knowledge is 
most beneficially begun in early years. Some of the fore- 
most thinkers of the scientific world assert and support 
this view, as may be gathered, for instance, from the Sixth 
Report of the Royal Commission on Science Teaching. 

I would mention, in addition to this, that Liebig strenu- 
ously advocated (^^Chemische Briefe,” Leipz. und Heidelb., 
1865, 50th letter) the teaching of such elementary chemistry 
in Tillage schools as bears upon the constitution of air, 
water, the ash of plants, and explains the process of com- 
bustion. The great German philosopher v/ould hardly 
have done so, without being sure that the pupils udll profit 
by the teaching. The average age of such a pupil is, I 
believe, twelve years, and he receives, as far as I am 
aware, no preparatory instruction in algebra or geometry. 

It is surprising to find a man of the educational 
eminence of Mr. Wilson battling against early science 
teaching. I am inclined to ascribe his opinion on this 
matter to an incomplete view taken by him of the true 
significance science teaching has. Mr. Wilson considers 
the study of physical science as a means of developing 
merely the reasoning faculty of a bo}’, leaving out of 
sight the equally important function of calling forth and 
sharpening the faculty of observation. As for reasoning 
alone, certainly, the languages, and still more, mathe- 
matics, afford at least an equally good basis. It is just 
the circumstance that a sound teaching of science shows 
to the young mind the difference between evidence as 
resting (wholly, or to the greatest extent) on the toac/ioPs 
statement, and evidence based on facts put actitally 
before the pupil, which makes the study of science so 
vatuabie from a general educational point of view. 

Early beginning of science teaching suggests itself for 
yet another reason. Ever}xne, with but the least experi- 
ence in educational mailers, knows that in order to be 
successful in instruction, one must repeatedly go over the 
same gi'ound during the curriculum of a boy's education, 
and gradually expand the subject in the repetition. Why, 
then, shall not science, if it is to enter organically into 
the education of a boy, and not be merely tacked on to him, 
receive the same treatment ? Let a boy at the age of ten 
or eleven begin with witnessing ail the experiments which 
are usually performed in illustrating those sections of Che-\ 
mistry and the science of Heat, that are required from the’ 
candidates of the London University [Matriculation Exami- 
nation. Let the boy become thoroughly acquainted with ; 
the facts, and let at this time as little theory be placed 
before him as possible. After such a course, w^hich might 
be made to fill up two years, there should be a pause in 
the study of these branches of science for a year, or even 
two, before allowing the pupil to resume the same in a 
fuller and more theoretical way. The hours gained might 
be given to mathematics. Of course it would be out of 
place to give here anything like a pro^‘amme of how the 
above idea should be realised ; I must just content myself 
with throwing out the hint. After the initiatory course 
the pupil will be in better condition to follow later the 
theoretical parts than he is under the present system, 
where he has to overcome simultaneously the novelty of 
the facts and the difficulties of the theory. 

Science acquired in this way will be very different from 1 
that which is hastily got up in the last six or eight months | 
of a boy's stay in the school, and mostly, too, under the I 
pressure and anxiety which accompany the preparation \ 
for some examination, say the London University Matri- 
culation. 
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The scientific culture which pervades the educated 
classes of Germany is usually ascribed to the efnciency 
of the Universities ; I believe it would be ^5?® correct 
to put it down to the sound education in scientific rnatters 
which the boys receive in the public schools, for it is only 
the smaller number who proceed to the Universities : the 
majority go after commercial and industrial pursuits. 

R, GERSTIj 

University College School, London 


ON DETERMINING THE DEPTH OF THE SEA 
WITHOUT THE USE OF THE SOUhDISG 
LINE^ 

T his is the title of a paper which has been presented 
to the Royal Society, and Mr.^ Siemens gave at the 
meeting of the 24th ult., a description of the instrument 
which he has designed with this object. He commenced 
by giving a mathematical statement of the effect of Io<^l 
attraction, to a certain depth, on a body placed at the 
surface of the earth, assuming it to be of uniform density, 
spherical in form, and unaffected by centrifugal action. 
For small values of depth {Jt\ this attraction is 
the original formula from which this is adduced is 


affected by variations of atmospheric pressure. With 
regard to temperature, the instrument is parathermal. 





Its peculiar form has been the result ° 

It was first discovered by experiment that well-tempered 


and by substitution of 2 for h in this, In ewton s state- 
ment of the total attraction '^Rttis obtained. 

Now, if in place of the solid substance which forms the 
exterior crust of the earth, whose density may be taken to 
be the mean density of superficial rock, water, a material 
of less density is substituted, it is shown that the total 
attraction must be diminished, and the measure of this 
diminution is a measure of the depth of light substance 
which has been substituted for heavy. If we were in 
possession of the exact mean density of the earth, of that 
of the surface-rock, and of sea-water, a scale could be 
calculated beforehand, to show what depth would agree 
with a certain diminution of the measured effect of gravi- 
tation. Such an approximate calculation was made in 
designing the instrument, but Mr, Siemens has preferred 
to compare the readings of the instrument with actual 
soundings, in order to obtain a scale. 

The instrument which is called a bathometer is repre- 
sented in the accompanying illustratioD, and consists of 
the following parts : a weight being a column of mercury 
affected by variation of gravitation, a counterbalance being 
sprin<ys unaffected by variation of gravitatioL‘,'ir«d an arrange- 
ment by which the variations in gravitation can be read ^ 
depth in units. The column of mercuiy is maintained m 
a vertical steel tube having cup-like extensions, the lower 
portion being closed by a corrugated diaphragm of thin 
steel plate, and the upper portion containing an apertoe 
for filling the instrument, having a screw stopper, i tie 
internal diameter of the tube is reduced at the upper 
portion, in order that the vertical oscillations of the 
mercury produced by the motion of a vessel in a sea-way, 
may be reduced to a minimum, and the instrument is 
suspended in a universal joint above its centre of gravity, 
so that it may always hang in a vertical position at sea, 
and is enclosed in an air-tight casing so that it may not 
be under the influence of atmospheric changes. fhe 
weio-ht of the column of mercury is balanced at the c^tre 
of the diaphragm by the elasticity of the steel springs, 
and the operandi of the instrument is evident ; as 

the mercury diminishes in potential through the effects 01 
diminished attraction, the action on the springs diminishes, 
and these shorten upon themselves. ^ 

There are some peculiarities in the mechanical arrange- 
ment of the instrument which repay examination. Both 
ends being open to the air, its indications are not 

By C. 'VVilUani Siemens, D.C.L., F.R-S. 



steel springs diminished in potential with rise of tempe- 
rature in a constant ratio, it was therefore necessary that 
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the potential of the mercury should diminish in the same 
ratio. Mercury contained in a tube of uniform section 
would always have the same potential, for as it expanded 
and lengthened by heat, its specific density would diminish, 
and the product of density into height would remain 
constant. If contained in a tube of infinitely small 
diameter, compared with the diameter of the cup-like 
extensions, the height would remain constant, whilst the 
potential would diminish in the ratio of the expansion of 
mercury, but this is different from the ratio of the diminu- 
tion of potential of the springs, and in order that these 
ratios may be accordant, or in other words that the equi- 
librium of the whole system may be the same at all 
temperatures, the peculiar form has been employed repre- 
sented in the illustration, which is between the two forms 
already referred to. 

The amount of the variation of gravitation with varia- 
tion of depth is exceedingly small, and requires some 
method for indicating it. The method employed in the re- 
sults hitherto tabulated and presented with the paper is by 
means of electrical contact, which is established whenever 
a sounding is to be taken, between the centre of the steel 
diaphragm and the end of a micrometer screw, which is 
at other times insulated from the body of the instrument. 
The screw is of such pitch, and the circular plate which 
turns with it has divisions so proportioned, that each 
division represents a depth of one fathom. 

The readings of the instrument have been compared 
With soundings taken by means of Sir Wm. Thomson's 
steel wire sounding apparatus, and the accordance 
between the two is very satisfactory, especially as the 
bathometer, from the very nature of its action, gives 
a mean of the surrounding depths, whilst the sounding- 
line gives the actual depth below the ship. The reading 
of the instrument is also effected by means of a spiral 
glass tube, connecting by means of liquid, less dense than 
mercury, with the mercury in the upper cup ; this arrange- 
ment has lately been tried and found to work successfully. 
The instrument is also available for the measurement of 
height ; in mountain ascents, however, the elevated land 
will influence its readings, and allowance would have to 
be made for the effect of this local attraction. 

The chief disturbing element in the use of this instru- 
ment is the effect of latitude, which will have to be ascer- 
tained approximately before its readings can be accepted 
as true indications of the depth. The difference between 
the total attraction of the earth at the pole and on the 
equator amounts to of its effect at the equator, the 
rate of increase in travelling from the equator to the pole 
being as the square of the sine of the latitude. The 
amount of this variation is easily calculable in fathoms of 
depth, to be tabulated for use with the instrument. 

The principal value of the bathometer would be to 
serve the mariner as an additional means of determining 
his position when he was debarred from taking astrono- 
mical observation on account of the state of the weather. 
If the contour of the ocean bed were laid down on charts 
more perfectly than it is at present, and if these were in 
the hands of the mariner, he would be able to tell from | 
his bathometer what was the depth of ocean below him, j 
and whether that depth was increasing or decreasing in 
pursuing his course ; he could also observe the rate of 
increase or decrease of depth, and in consulting his chart 
he would be enabled to determine his actual position with 
considerable accuracy, and thus be forewarned of the ap- 
proach of danger. 

PHOTOGRAPHY OF THE RED AND ULTRA- 
RED END OF THE SPECTRUM 

TN 1874 Dr. Vogel communicated to the scientific 
public that he had been able to photograph the least 
r^^gible rays of the solar spectrum by using what are 
knoTO as the Uranium Dry Plates prepared by the 


Uranium Dry Plate Company. At the same time he 
experimented with other bromide plates, using dyes to 
give them distinctive tints. He then enunciated that the 
sens itiveness of the plates for the hitherto unphotographed 
portion of the spectrum was due to the colours employed, 
and apparently all his efforts have been diverted in elabo- 
rating this idea. Last summer I commenced a series of 
similar experiments to see whether the discovery could 
be made of practical use in photography ; and have 
arrived at the conclusion, that the colouring matter gives 
this extended sensitiveness owing to the compound of 
silver formed and not to the colour itself, in fact, that the tint 
given to the film necessitates a very prolonged exposure. 
The additions of resins, nitro-glucose, and other similar 
compounds containing carbon to the bromized and bromo- 
iodized collodion soon convinced me that it was the organic 
salts of silver to which we must look for sensitiveness in 
the yellow red and ultra-red rays of the spectrum. Nearly 
every resinous body seems to prolong the photographic 
spectrum towards the ultra-red, and one or two in par- 
ticular, also when the film is least colourless when viewed 
by transmitted light, that then it is probably in the 
most impressionable condition. Another point which is 
: Tvorthy of notice is, that a film dried from moisture, 

; taking, in fact, the form of a dry plate, is always most 
readily acted' upon by the ultra-red end of the spectrum. 
Probably this is due to the absorptive qualities possessed 
by the silver nitrate solution, and not really from an in- 
i creased sensitiveness of the compound salts when dry. 

If ordinary pjTOxylin be employed for the collodion it 
is generally less suitable than if it contain a certain quan- 
tity of nitro-glucose, or other similar body ; and it fre- 
quently happens if this be absent entirely that the photo- 
graphic spectrum will stop short near 

^Taking a collodion made with pyroxylorin prepared at 
high temperatures and using the ordinary solvents (in the 
alcohol of which suitable resin and bromides are dis- 
solved), it will be found in general that when the silver 
salts formed through them by the sensitizing bath, or by 
emulsifying them by direct addition of silver nitrate to the 
collodion, are presented to the action of the spectrum, 
the whole of it will be impressed with a developable image. 
With three prisms of 60° and one of 45® twenty minutes 
is sufficient exposure to give when the slit is nearly closed, 
a lens of four feet focus being used as the objective. 

When this is overcome it will be possible (and I hope 
shortly to do so) to present a complete photographic map 
of those lines which lie beyond A to a distance at least 
equal to D — A, a point beyond which I have not as yet 
been able to obtain an image. The great difficulty to be 
encountered is that of finding a sharp focus for the dif- 
ferent points of the invisible spectrum, the change in 
length from one point to another being very rapid. 

Uranium and iron salts have also furnished me with 
'Spectra which are well worthy of notice. With the latter 
salt more especially the action of the heat-rays is very 
decided, though at present it seems to me that the ex- 
posure must be very prolonged. 

I propose at a later date to give details of all the most 
interesting of these experiments sufficient to enable any- 
one to repeat them who may desire to do so. 

W. DE W. Abxey 

P.S.— It may be as well to state that the best results 
with resin plates have been obtained when a modification 
of alkaline development has been adopted. 


RAOUL PICTETS SULPHUROUS ACID ICE- 
MACHINE 

countries between the 40th degrees of N. and S.f 
^ ^ latitude have in general too temperate winters to*- 
admit of natural ice being obtained in any quantity ; and| 
yet these are the countries in which it is most required. ' 
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The high price at which it is sold prevents many people 
from buying it. It is for the purpose of rendering the 
supply of this useful and healthful article abundant and 
cheap that ice-making machines have been devised. These 
are of three classes, of which we shall give a brief account 
in order to show the advantages of the new invention, due 
to the ingenuity of a young Genevese physicist, M. Raoul 
Pictet. 

The first class comprises the Ammoniacal Machines. 
These are based on the principle, applied by M. Carre, of 
the solution of ammonia in water. A saturated solution 
of ammonia is introduced into a boiler which is heated to 
140° or 150'^ C. The ammonia is disengaged under 
strong pressure, and is liquefied in a condenser washed by 
a current of ordinary^ water. The liquid ammonia flows 
into the refrigerator, where it is evaporated and it returns 
into the liquid in a gaseous form. The evapora- 
tion is the source of the cold, which may be made very 
intense. 

In order to work an apparatus of this kind, it is neces- 
sary that the first operation be effected, z>., the liquefac- 
tion of the ammonia in the condenser. For this purpose 
it is necessary that the pressure in the boiler correspond 
to the tension of ammonia vapour, at the temperature of the 
water of condensation, 30° C. at least in warm countries. 
This pressure is raised then to fifteen or eighteen 
atmospheres, an enormous pressure, liable to great 
danger. 

Under so great tension the gas traverses cast-iron 
walls of two centimetres, the joints leak, not being 
air-tight, and the ammonia rapidly escapes from the 
apparatus. The alkaline solution must then be constantly 
renewed, which is very costly. There is another incon- 
venience. The fire under the boiler causes deposits, 
which, increasing day by day, give rise to the danger of 
an explosion. The fear of such a catastrophe demands 
constant %Yatchfulness. 

In countries less warm, with a w’ater of condensation 
at 20°, the tension of the ammonia hardly exceeds eight 
atmospheres. In these circumstances the Carre machine 
works well and produces economical results. But in such 
countries natural ice is abundant, and the service ren- 
dered is consequently of less value. 

The second class includes the Ether Machines, Sul- 
phuric ether was first employed for the manufacture of ice 
in England. A large pneumatic pump draws up the 
vapours of ether, which are formed in a tubular refrige- 
rator, and compresses these vapours in a condenser 
bathed in spring water. The evaporation may also freeze 
the water contained in the tanks, while the compression 
of the vapours and their condensation in the condenser 
transfer to the spring- water all the heat freed from the 
water in the tanks, transformed into ice. A pipe allows 
the condensed ether to return to the refrigerator, and be 
again subjected to volatilisation. 

These machines, more simple than the ammonia ones, 
are, however, less workable. Ether is a liquid of small 
volatility, and gives only weak tensions. At — 4° or — 5° C., 
this tension varies from 4 to 8 centimetres of mercury 
according to the quality of the ether. The cylinder of the 
pneumatic machine must then be of considerable dimen- 
sions in order to draw up a smaU weight of ether and 
produce a limited amount of cold. The whole of the first 
half of the machine works with an almost complete 
vacuum, but if the joints, the walls of the tubes, and the 
caulking of the cylinder are not perfectly hermetic, atmo- 
spheric air will enter the apparatus ; and should the ma- 
nometer show that it is present to the extent of one or 
two centimetres, the evaporisation of the ether, will be 
arrested. With the smallest amount of air present the 
machine becomes unworkable ; a hole no larger than a 
pin-point is sufficient to paralyse the half of its normal 
product- 

Another inconvenience arises from the fact that ether 


is not a body perfectly constant in its chemical charac* 
teristics. Under the action of frequent changes of con- 
dition, of frequent volatilisations and condensations, it 
becomes acidified and transformed into less volatile 
isomeric bodies. On this account it is necessary fre- 
quently to change the active liquid, which is veiy 
troublesome and expensive. 

Lastly, the greases with which the piston of the cylin- 
der is lubricated form a close mixture with the ether, a 
mixture which is carried into all the apparatus, and which 
also tends to trammel its regular workmg. 

The third kind, Compressed Air Machine, is the least 
workable of all, and has invariably failed on trial. Its 
principle is as follows : — Air is compressed in a large 
cylinder to nearly three atmospheres. This compression 
raises the temperature of the air to about 150° C. A current 
of water cools this air, which enters cold into a second 
cylinder, where it expands from three atmospheres to the 
ordinary pressure. This work which it produces upon a 
second piston is equal to the deduction of the original 
work, for the two cylinders are joined e/i- suzie, and are 
worked by the same rod. The air which is expanded 
lowers the temperature, and gives the second cylinder 
about 60° of cold. This air may be utilised to manu- 
facture ice, or to cool cellars, apartments, &c. 

This machine, in order to work well, requires large 
cylinders and close-fitting pistons with very little fric- 
tion, a perfectly regulated introduction into the ex- 
pansion cylinder, and orifices, valves, and flaps without 
a flaw. But these conditions are almost impossible to 
realise in practice. A piston of large size, travelling in 
a cylinder under a temperature from — 50° to - 60^ C, is 
an abundant source of friction, for it is only imperfectly 
lubricated by glycerine. A thick coating, produced by 
the solidification of the vapour of water in the expansion 
cylinder, is also a cause of accident and trouble in the 
working. Lastly, the smallest derangement in the aspi- 
rating or compressing valves of the first cylinder puts an 
entire stop to the production of cold These machines, 
therefore, are absolutely unequal to the practice solution 
of the problem. 

A machine capable of easily performing the work must 
comply with the following five essential conditions : — i. Too 
great pressure must not occur in any part of the appa- 
ratus. 2. The volatile liquid employed ought to be so 
volatile that there will be no danger of air entering ; 
the pressure must be at least one atmosphere in order to be 
in equilibrium with the external pressure. 3. It is necessary 
to have a system of compression which does not require 
the constant introduction of ^ease or of foreign materials 
into the machine. 4. The liquid must be stable, it must 
not decompose by the frequent changes of condition, and 
it must not exert chemical action on the metals of 
the apparatus is constructed. 5. Lastly, it is necessary, 
as far as possible, to remove all danger of explosion and 
of fire, and for this reason the liquid must not be com- 
bustible. 

If we examine the series of liquids investigated by M, 
Regnault, only one will be found to satisfy these essential 
desiderata ; this liquid is sulphurous anhydride, SO2. 

In fact, this body is liquid xmder the atmospheric pres- 
sure at a temperature of - 10® C., and it does not give 
pressures higher than four atmospheres at a temperature 
of 35®. This liquid does not act on metals or fats ; it is 
not combustible, and is the least expensive of all faiotrii 
volatile liquids. By the proqess of manufacture ’ 
covered by M. R. Pictet, it costs less than sd^hinic 
ether. 

Thus, by taking advantage of the general principle of 
the evaporation of a volatile liquid to produce cold, and 
utilising sulphurous acid, we can obtain a nmchine which 
gives results constant in every country,* and which acts in 
a perfectly mechanical and normal manner in all lati- 
tudes. The fohowing is a brief description of a typical 
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machine, manufacturing 250 kilogrammes of ice per 
hour : — 

A cylindrical tubular copper boiler has a length of 
2 metres and a diameter of 35 centimetres ; 150 tubes of 
15 millimetres traverse its entire length, and are soldered 
by their extremities to the two ends. This first boiler is 
the refrigerator. It is placed horizontally in a large 
sheet-iron vat, which contains 100 tanks of 20 litres each. 
An incongealable liquid, salted water, is constantly circu- 
lating in the interior of the refrigerator by means of a 
helix. This liquid is re-cooled to about — 7^ in a normal 
course, and it licks on its return the sides of the tanks 
which contain the water to be frozen. 

In the space reserved between the tubes of the refri- 
gerator, the sulphurous acid liquid is volatilised, its 
vapours are drawn up by an aspirating force-pump, which 
compresses them without the condenser. This condenser 
is a tubular boiler, the same as the refrigerator ; only a 
current of ordinary water passes constantly into the inte- 
rior of the tubes to carry off the heat produced by the 
change of the gaseous into the liquid state of the sul- 
phurous acid, and by the work of compression. A tube 
furnished with a gauge tap, adjusted by the hand once 
for ail, permits the liquefied sulphurous acid to return 
into the refrigerator to be subjected anew to volatilisa- 
tion. 

Sulphurous acid has the exceptionally advantageous 
property of being an excellent lubricant, so that the 
metallic piston which works in the cylinder of the com- 
pressing pump requires no greasing. Thus the introduc- 
tion of foreign matter into the apparatus becomes entirely 
impossible. 

The work necessary to manufacture 250 kilogrammes 
of ice per hour is at the most seven-horse power. 

A cold of 7° in the bath is amply sufficient to obtain in 
the tanks a rapid and in every way economical conge- 
lation; 

With these mechanical arrangements the following im- 
portant advantages are realised :^r. The pressure never 
exceeds four atmospheres. 2. There is never any entry 
of air to fear, the pressures, as far as — C, being 
always above that of the atmosphere. 3. The volatile 
liquid employed is perfectly stable, undecomposable, and 
without chemical action on metals. 4. All greasing in 
the machine is dispensed with. 5, The volatile liquid is 
obtained at a low price, and it is accompanied by no 
danger of explosion or fire, 6. The cost of production of 
the ice approaches infinitely near to the theoretic mini- 
mum : it is about 10 francs per ton of ice. 

By means of all these advantages the practical problem 
of the manufacture of ice may be considered as solved for 
all climates, and the process of M. Pictet will not fail to 
be'speedily adopted in all warm countries as soon as it 
becomes known ; it is in such countries that its happy 
results will be specially utilised and appreciated. 

A small specimen of ^ 1 . Pictet's machine will be shown 
at the forthcoming Loan Exhibition of Scientific Apparatus 
at South Kensington. 


APPARATUS FOR DEMONSTRATING THE 
TRANSFORMATION OF FORCE 

T N a recent number of the yoia'?ml dc Physique^ M. 

Crova describes a convenient apparatus for shovvlng 
the relations between heat, electricity, and mechanical 
force. The arrangement is as follows : — 

Two of Clamond's thesrano-electric generators are con- 
nected in surface, and put in communication with a 
Gramme machine in such a way as to set this in action. 
In the circuit is inserted a sort of electric lamp, in which 
a platinum wire placed in the centre of a small globe 
(which protects it from agitation of the air) can be raised 
to incandescence. The only difficulty of the experiment 
consists in so regulating the length and diameter of the 


platinum wire as that it may be raised to a red heat, 
while the thermo-electric current retains sufficient inten- 
sity to drive the Gramme machine. A circuit entirely 
metallic then is obtained, with which the following trans- 
formations can be effected : — 

1. The Gramme machine being excluded from the 
circuit, a portion of heat, transformed into electricity by 
the thermo-electric pile, reappears in the state of heat in 
the platinum wire. 

2. The platinum wire being excluded from the circuit, 
and the Gramme machine introduced, a portion of heat, 
transformed into electricity in the pile, produces mechanical 
work in the machine, which acts as a motor. 

3. The platinum wire and the machine being included 
in the circuit, a part of heat, transformed in the pile into 
electricity, produces heat in the wire and w^ork in the 
motor. If we then stop the motion of the Gramme ma- 
chine, we find the incandescence of the platinum wire 
increased. The machine being liberated, on the other 
hand, is set agoing again, and the incandescence of the 
platinum wire diminishes in proportion as the motion is 
accelerated. In this way is rendered sensible to the 
eye the expenditure of heat necessary to develop an 
increasing quantity of mechanical work. 

4. Taking the handle of the machine, we turn it in ilu 
direciio 7 t of the rotation the current produces, but with an 
increasing velocity. In this way a velocity is reached 
such that the incandescence of the wire coynpleiely dis^ 
appears. 

5. If the handle be turned in a direction opposite to that 
of the rotation the current communicates, there is con- 
siderable resistance, and the incandescence of the wire 
mcreases rapidly ; on turning more quickly, the wire is 
fused. Thus, in the metallic circuit under consideration, 
the circulation of a given quantity of energy may appear 
exteriorly in the form of heat or of mechanical work, the 
one of these quantities being the complement of the other. 
If by an exterior force we introduce into the circuit an 
additional quantity of work, the increase of the quantity 
of energy put m circulation is rendered visible by the 
incandescence of the wire ; any communication outwards 
from the circuit, of a certain quantity of energy which 
circulates in it, appears, on the other hand, in diminution, 
or even disappearance, of the incandescence. 


NOTES 

Lord Salisbury, on Monday, named the following as Com- 
missioners under the Oxford University Bill : — Lord Selbome 
(Chairman), I.ord Redesdale, the Dean of Chichester, Mr. 
Mountague Bernard, Sir Henry Maine, Mr. IMatthew White 
Ridley, and ISIt. Justice Grove. The feeling among scientific 
men is one of intense disappointment, leading to the conclusion 
that it is useless any longer to consider whether Oxford will ever 
be in a position to do anything for the promotion of science. 

The report of the Cambridge Board of Mathematical Studies 
to the Studies’ Syndicate contrasts with the reports of most of 
the other boards in the paucity of its suggestions for improve- 
ment. They do not seem to think that very much is required in 
order to perfect the system of mathematical teaching. They 
believe in the probable stability and development of the system 
of inter-coUegiate lectures, but say very little to assist its deve- 
lopment, and they say nothing about the present vehement com- 
petition by means of private tuition, and the defective method 
of study that it induces. In answer to the question how Uni- 
versity teaching may be organised so as to give the greatest 
encouragement to the advancement of knowledge, the Board, 
offer no suggestions under this head.” Is this quite what might I 
have been expected in a report bearing the signatures of Stokes, | 
Cayley, Adams, Clerk-Maxwell, Sir W. Thomson, Tait, Lord ; 
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Rayleigh, and James Stuart? May there not be some unobvious 
explanation of this phenomenon ? The whole report consists of 
only forty- one lines. 

The Daily NrLVS of Thursday last contains a letter from its 
Challejzger correspondent, giving an account of the voyage from 
Valparaiso to Monte Video between December 10 and February 
16. Most of the work of this cruise was done among the islands 
on the South American coast between the Gulf of Penas and 
the Straits of Magellan, and at the Falkland Islands. A con- 
siderable number of soundings were taken, and successful hauls 
made ; the naturalists landed on several islands and made col- 
lections of specimens. This is the first part of the last section 
from Valparaiso to England, when the work of the ship will be 
completed. 

Mr. W. Spottiswoode, F.R.S., has been elected a corre- 
sponding member of the French Academy of Sciences, in the 
Geometrical Section. 

On the 21st inst. a fine bronze statue of the late Lord Rosse, 
erected in the principal street of Parsonstown, was nnveiled. 

It is described as one of the latest and best of Foley’s works. 

Geological Time was the subject of Prof. McKenny Hughes’ 
lecture at the Royal Institution on Friday evening. He told the 
audience that **A wise man before building a structure first 
examined the nature of the foundation,” and he then proceeded 
i to inquire into the nature of the evidence upon which the calcu- 
lations have been made, as to the rate of denudation of valleys, 

’ the wearing back of sea coasts, the growth of peat-mosses, 
and the deposition of alluvium. He endeavoured to show by 
' means of examples of exceptional phenomena, happening at long 
intervals and lasting for indefinitely short periods, that such cal- 
culations were utterly fallacious, and concluded by comparing 
our position to that of a *‘man in a cockle-shell boat, tiying to i 
sound an almost unfathomable ocean, firstly, with too short a 
line ; secondly, with too heav)" a 'weight ; and lastly, with a 
weight so light that he was perfectly unaware when he 
touched the bottom.” “To doubt,” a great biologist tells 
I us, “is the first principle of modem science,” but in life, as 
I in art, there are lights as w'ell as shadows, and geological 
? time is so intimately connected with the history of life upon 
, our globe, and with the knowledge we possess of past denuda- 
tions that have produced those missing leaves in the chapters of 
the earth’s life history that geologist’s caU unconformities, that 
j we venture to think that though we may not have reached the 
J bottom of the deeper oceans, yet we have certainly sounded some 
of the most shallow seas. We therefore look forward with 
pleasure to hearing another lecture from Prof. Hughes, in which 
drawing on his abundant resources, he will leave the negative 
for the positive, the unknown for the known, and show us step 
by step the lights modem science has already thrown on the 
great cosmical, physical, and biological changes that are involved 
in the term “ Geological Time.” 

At the meeting of the Vienna Geological Society, on March 7, 
Mr. Hauer read a letter dated Manila, Jan. ii, 1875, 

Drasche, who has been staying at the Philippine Islands since 
December 8 last, and intends to remain there for about six 
months longer for the .purpose of investigating the active vol- 
i canoes and obtaining some knowledge of the geological composi- 
I tlon of the island of Luzon, Four considerable excursions have 
I been already made— i. To the plain of Pampanga, with the 
I ascent of the Arayat and the Cordillera of Zambales. 2. The 
I southern shore of the Laguna de Bey, ascent of the extinct 
I volcano Maqnilin, and a visit to the solfatara Tierra Blanca. 

I 3. Ascent of the volcano TaeL 4. River Poray and Cueva 
1 de San !Mateo. The wide fertile plain in which Manila lies is 
I composed of clay strata recently raised from the sea, abounding 


with such species of fossils as are stiU living in the neighbouring 
sea. The plain is bordered by a range of hills, consisting of 
pumice-tuff. On the higher mountains behind these there are 
found trachytes and andesites, besides the tufis. Of special 
interest among these is an amphibole-andesite, containing a great 
deal of olivine, that composes the Arayat. It is the most basic 
eruptive rock that Dr. Drasche has noted as yet on the isle of 
Luzon, and belongs probably to a more ancient volcanic period. 

On the Arayat, which had been hitherto considered as an extinct 
volcano, neither eruptive matters nor any other signs of distinct 
volcanic action are to be discovered. Near the River Poray 
there were found, besides greenstone-trachytes and conglome- 
rates, large masses of a white limestone, partly crystalline and 
containing fossils, [chiefly fragments of corals. When Dr. Drasche 
despatched his letter he was about to undertake a journey of two 
months to the wild northern regions of Luzon that have hardly 
ever been visited by geologist as yet. 

Dr. Parkes, whose death at the comparatively early age , 
of fifty-six years we announced last week, was a man whose 
loss will be felt in many circles of society; he had con- 
nections with many ‘ scientific bodies, and, we believe, 
was universally known, beloved, and admired in the medi- 
cal profession, for the scientific advancement of which he 
did so much. He served the State in various capacities 
throughout his life, but is specially known in connection with 
the Army Medical School, which owes a great part of its effi- 
ciency to his exertions] and example. He bad had a good 
training in scientific investigation, and his application of the 
principles of science to the conduct of research in his own 
department led to valuable results. Dr. Parkes was elected 
a Fellow of the Royal Society in 1S61, and his contributions 
to its proceedings have been numerous and of high value. 
Among these we may mention his three papers on the Effects of 
Diet and Increase in the Elimination of Nitrogen during Mus- f 
1 cular Action ; in 1S70, 1S72, 1S74, he also contributed papers \ 
on the Effects of Alcohol on the Human Body. Dr. Parkes, 
indeed, seems to have been a model of whal a scientific physi- 
cian should be, and to this he joined a character that attracted 
the love of all who knew him. 

Letters received in Sydney from Signor D’ Albertis, thelta-* 
lian naturalist, we learn from the Times, who has been for some f 
time resident on Yule Island, on the coast of New Guinea, give^ 
further accounts of the belt of coast land, twenty to twenty-five^, 
miles in width, of which he is able to speak, and so much of the | 
land beyond this limit as was visible from the summit of a hill | 
about 1,200 feet high. From this eminence he sa^ a large \ 
extent of plains, indented witli lagoons, with the RivSf Aina33ia \ 
(the Hilda of the BasUisk] flowing downward from a northerly 
direction to its junction with the Nicura, which discharges its 
waters into the sea. Apparently, this stream is deep enough to 
be navigable far into the interior, but its channel is seriously 
obstructed by fallen timbers. He ascended the Nicura River for-j 
a distance of eighteen or twenty miles, and found it fringed withj 
mangroves for the first ten miles, after which these gave place^toj 
splendid thickets of the Nipa palm, while the eucalyptus and thd 
grass tree flourish at some distance from the stream. He crossedl 
the Amama several times, and describes it as flowing through a| 
lajge and fertile valley, apparently uninhabited, and well adapted | 
for pastoral purposes. Nowhere did he find the natives pos- 
sessing any knowledge of gold, silver, or any other inetaL He 
confirms what has been said by Mr. Wallace and other tra-l 
vellers as r^ards the island being peopled by two races, ^ the j 
one mentally and physically superior to the other ; the invaders I ' 
having driven the indigenous tribes into the interior. Thel 
earlier inhabitants of New Guinea have darker skins than their \ 
conquerors, are shorter in sfafnr^ and their countenances are ' 
more prognathous than those of the coast tribes. The western 
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side of New Guinea appears to be cbiefly inhabited by the indi- 
genous Papuans, and the eastern by a superior race. 

The mail steamer Coyigo arrived at Madeira on Saturday with 
Lieut. Cameron on board ; his health is perfectly restored. The 1 
Congo left (Madeira the same afternoon, and is expected to arrive ! 
t in England during the present week. Sir H. Rawlinson an- j 
nounced to the Geographical Society on Monday that it is pro- 
posed that Lieut. Cameron should appear at the next meeting of 
the Society, and as it is expected that the audience will be 
; unusually large, the meeting wdl be held in St. Jameses Hall on 
^ Tuesday week, April ii. 

At the last meeting of the Geographical Society Capt. Ander- 
j son, R.E., read a paper on ‘‘The North American Boundary j 
, from -the Lake of Woods to the Rocky Mountains.” 'Capt 
Anderson was chief astronomer of the North American Boundary 
Commission. 

The most important paper in the last (February) part of the 
I BulUiin of the French Geographical Society is the first part of 
Dr. NachtigaFs account of his travels in Central Africa in 1869-74. 

■ M. H. Duveyrier has a paper on Lieut, Cameron’s trans- African 
journey, and the account of Abbe David’s second exploring 
I journey in the West of China, and M. J. Codine’s paper on the 
\ Portuguese discoveries on the Western AMcan coast in 1484-8 
are continued. 

We have received the first number of La Revug Giograpkique 
IniernaiioTtale^ whose proposed fortnightly appearance we an- 
I nounced recently. It is a well-printed quarto of sixteen pages, 

? and starts with a very promising programme. The most 
I notable paper is on Ancient Geographical Monuments of the 
I ' Tenth and Eleventh Centuries, by M. E. Cortambert, being a 
I notice of the principal maps of that time which have reached us. 

^ Under the heading of Courrkrs de TExterieur ” letters from 
* correspondents in various parts of the world are published. 

J INTELLIGE^'CE from Kasan announces that the German 
J Exploring Expedition to Western Siberia has arrived there. 

The state of Mount Vesuvius was reported by the Daily AV'a'ri | 
correspondent on Sunday to have been unchanged. Prof. Palmieri j 
wrote from the Observatorj’' on Saturday : “ Smoke is still | 
abundant. There is a reflected glare at intervals from the fire | 
within the crater. No lava has yet made its appearance.” No j 
immediate eruption is, however, expected. j 

The annual meeting of the Iron and Steel Institute was com- ; 
menced on Tuesday in London, and will be concluded on 
Friday. The Bessemer Medal for 1875 was presented to Mr. 
R. F. Mushet. To-day the Council will be entertained at 
dinner by the Lord Mayor, at the Mansion House. 

M. Friedel, an able mineralogist, has been appomted Pro- 
fessor to the Museum of Natural History of Paris, to fill the place ! 
vacated by the retirement of M. Delafosse. It is to M. Dela- | 
fosse that is due the admirable arrangement of the Gallery of : 
Mineralogy hi the Ivluseum. j 

The Lords of the Committee of Council on Education have | 
I given directions for a course of instruction in Botany to be ' 
I delivered at South Kensington, commencing about the middle i 
; of June, 1S76. This course will Jbe given by Prof, Thiselton ! 
I Dyer, M.A,, B.Sc., S:c. It will consist of a daily lecture, with j 
practical instruction in the ‘T^aboratory, and will extend over 1 
about eight weeks. A limited number of Science Teachers, or ! 
of persons intending to become Science Teachers, will be ! 
^ admitted to the course free of expense. They will also receive ; 
/ their travelling expenses to and from London, together with a • 
"mrintenance allowance of 30^. per week while attending the 
' OEmrse. The hours of attendance will be from 10 a. M. to 4 or j 


A “Victoria and Albert Palace Association” has just, 
been formed. It is intended, if the consent of the Govern- ; 
ment can be obtained, to build a palace on the banks of ’ 
the Thames, near Battersea Park, for the “health, recreation, 
and instruction of the metropolis,” combining “ the amusements 
of the Crystal Palace, the pleasures of the Albert Hall, with the 
instruction and benefits famished by the Kensington Museum.” 
It is hoped that the palace will be opened on May i, next year. ^ 

An International Exhibition is to be held in Paris in 1878 or 
1879 at latest. 

The BiilUiin de la Societe des Sciences d^Alge?- for 1S75 con- 
tains interesting papers on the ethnology of the Barbary races, 
by M- J. A. N. Perrier ; and the geography, ethnography, 
geology, zoology, and archseology of Algeria, by Prof. Jourdan. 
Meteorological tables are appended, giving the observations 
made from tliree to five times daily, the barometric observations 
being made unfortunately with an aneroid, by which their value 
is much lessened. 

A COURSE of Twelve Lectures on Geology, free to the public, | 
will be delivered in the large hail of the London Middle 'Class i 
School, Cowper Street, Finsbury, on Tuesday and Frtday 
evenings, at eight o’clock, commencing April 4, by Dr. W. B. ; 
Carpenter, C.B., F.R.S. 

Prof. Rubenson has published in the Transactions of the 
Royal Academy of Sciences at Stockholm, a discussion of the 
rainfall of Sweden, with five plates, from the observations made 
at twenty-nine stations from 1S60 to 1S72. From this discus- 
sion we learn that Goieborg is the wettest, and Kalmar the 
driest station ; that in advancing from S. W. to N.E. the line of 
maximum precipitation passes from Goteburg to near Gefle, and 
that as regards seasonal distribution, the maximum is assimilated 
to that of continental Europe, occurring generally in July and 
August, and the minimum to that of the eastern part of Great 
Britain, south of the Grampians, occurring in March and April. 
Two valuable tables are added, one giving the monthly means 
at places at which long-continued observations have been made, 
and the other the annual averages for the twelve decennial 
periods, beginning vdth 1751. 

In the Bulletin International of tlie Observatory of Paris, P. 
Denza gives an interesting notice of a comparison of the baro- 
meters at fifty-five of the Italian stations, made by him during 
1S70-75. The comparison was made in each case with the normal 
barometer of the Observatory at Moncaiieri, whose error had 
been ascertained by comparison with the standard of the Paris 
Observatory through that of the Observatory at Turin. 

We have received the meteorological observations made at 
the Naval Hydrographic Office at Pola for January last. This 
number is the first of a new series giving the hourly obser- 
vations of the barometer, thermometer, and anemometer, in- 
cluding both direction and force of wind, together with the daily 
and hourly averages for the month. The position of Pola on 
the comparatively confined basin of the Adriatic gives a peculiar 
value to these hourly observations. 

In the Quarterly Journal of the Meteorological Society appear,! 
among other matters, a paper on the rainfall at Calcutta for the 
twenty-eight years ending with 1874, by Mr. R. Strachan, in : 
which the main facts are carefully summarised and tabulated » 
in a useful form ; a description of a self-regulating atmometer, 
by Mr. S. H, Miller • and a short paper by Mr. William Mar- 
riott, on the reduction of barometric observations, wiih a table 
for combining the corrections for index error, temperature, and 
altitude. The table will facilitate the work of reduction, and is 
sufficiently exact for most practical purposes for which such 
la-bles are required, and may be used in preparing observa- 
tions and means for the press, provided the observations and 
means themselves be also printed uncorrected for height. 
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EXPERIMENTAL RESEARCHES ON THE 
EFFECTS OF ELECTRICAL INDUCTION, 
FOR THE PURPOSE OF RECTIFYING THE 
THEORY COMMONLY ADOPTED^ 

theory generally adopted in treatises on Physics and 
Electricity to explain the fundamental fact of electrical in- 
duction in an insulated cylinder a b, acted on by an electrified 
body c, is as follows : — It is admitted that on the extremity B of 
the induced cylinder, that is, the extremity next to the inductor G, 
is found only the electricity opposite to that of the inductor ; 
while on the rest of the same cylinder is found only electricity 
sitoiiar to that of the inductor. But these two opposite elec- 
tricities are both supposed to be endowed with tension, conse- 
quently they ought to be dhdded by a neutral line. When it is 
wished to represent in a graphic manner the electrical distribution 


indicated, obtained by induction upon the cylinder A B, this is 
done by means of Fig. i. In this figure A B represents the 
induced and insulated cylinder, C the positive inductor, a h the 
neutral line, aph the negative induced electricity, which may 
also be called induced electricity of the first kind, and aq h the 
positive electricity, or induced electricity of the second kind. 

It is obvious that the explanation commonly adopted for electric 
I induction cannot hold for the following three reasons : — i. Because, 

I as the two opposite electricities possess tension, they ought on 
1 that account to neutralise each other as they are present on a 
j conducting cylinder. 2. Because in putting into communication 
: with the earth the extremity B of the induced cylinder, upon 
I which extremity it is admitted that the homonym of the inductor- 
i is 7iot found, nevertheless that only is dissipated, while the oppo- 
! site electricity, which is found on the same extremity, remains 
1 there entirely, notwithstanding its communication with the earth. 



3. Because of the two kinds of electricity which coexist upon the | 
induced insulated body, only the homonym of the inductor is 
dissipated by contact with, the air. The experimental pmofs , 
upon which this old theory is based do not prove the facts indi- 
cated while the action of C is being exerted, contrary to what is 
stated in treatises on Physics. But iu what follows we shall give 
other experimental and irrefragable proofs to demonstrate that 
the explanation indicated is not admissible. 

hlelloni ^ having discovered that the above-mentioned explana- 
tion was altogether erroneous, proposed another, which is as 
follows : — Upon the induced and insulated cylinder A B is found 
tverv'vksre electricity of the same kind as that of the inductor, z.^., 
induced electricitv of the second kind ; but to a much great^ 
degree at the extremity A, furthest from the inductor and much 
less at the extremity B. nearest to the same inductor. As to 
induced electricity of the first kind, it does not possess any 
tension, it is entirely latent (dissimulated) on the extre- 
mity B, nearest to the inductor, and proceeding from this extre- 
mity B^owards the extremity A, furthest from the same inductor, 
it always goes on diminishing. It is for this reason that upon 
the induced insulated body there is a section in -which the induced 


electricity of the first kind, entirely concealed, will be equal to 
that of the second kind, entirely free. Also these two opposite 
electricities may coexist upon the induced and insulated cylinder, 
without neutralising each other. . , 

In order to represent graphically this electrical distribution, 
obtained by induction upon the cylinder A B, and regarded as 
true by Melloni, let us make use of Fig. 2. In this figure A B 
represents the induced and insulated cylinder, c represents the 
positive induction, a b the section of electricities equal to each 
other but of opposite kinds ; m, a, p, b, n, the induced of the 
first kind, and a, q, b, h the induced electricity of the second 
kind, i. e. the homonym of the inductor. 

The new theory of Melloni, the truth of which I have proved 
by means of the experiments afterwards described, does not com- 
plicate the explanation of the facts which depend upon it. On 
the contrary, it tends to present them all in a unique and invari- 
able aspect, the only one which is really natural and conformable 
to observation. 

In the light of this new theory we see clearly (i) why the two 
opposite electricities coexisting on the induced and isolated 
j cylinder do not neutralise each other ; (2) if the extremit>- B, 



the nearest to the inductor G, is put into communication 
vdth the ground, the homonymous electricity of the inductor 
alone is lost, and not the opposite electricity i (3) why,^ of the 
two kinds of electricity which are found upon the insulated induced 
body, there is lost, by contact with the air, only the homonym 
of the inductor. 

The cylinder A B, insulated and subjected to the influence of c, 
develops in a state of tension only the electricity homologous to 
that of tie inducing body. The opposite electricity is com- 
pletely latent, and becomes sensible only after the suppression 
of the inductive force. 

1 An Exposition of the Two Theories of Electric Induction. By M. Paul 
Volpicelli. 

= *‘Comptes Rendu.^;,” t. p. i77(Julya4, 1834)- 


When a proof-plane applied to the extremity B of the induced 
and insulated cylinder is subtracted from its influence, there is 
always seen the resultant of the two electricities which are found 
on the same extremity, both of them having become free, on the 
same proof-plane subtracted from the induction. This resultant 
may be either positive or negative, or even ml, rdatively to the 
extremity B but in each of these three results, we are bound to 
admit the pre-existence of two component electricities, opposite 
to each other, one completely latent, the other completely free, 
upon the same extremity. 

If any element whatever of the section a (Fig, 2) can be 
removed when insulated from the induction, it will give a nil 
resultant. 

MeUoni, in the conamiDucatk^ above referred to, confesses 
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that he is not able exactly to assign the true cause of certain facts 
relative to electric induction, in the phenomenon in question. 
We shall see in what follows, that nothing remains obscure in 
the theory developed by Melloni, when we reflect on the exist- 
ence of what is called curvilinear inducdon, which was dis- 
covered by Faraday, and which is now acknowledged as a reality 
by all those who have kept themselves abreast of electrostatic 
science. 

All that we have indicated in order to render clear the explana- 
tion given by Melloni of the electrostatic fact of which we have 
spoken, will be proved with a much greater amount of evidence 
by the experiments which follow. But, before describing them, 
it will be useful to give a brief historic sketch of the researches 
of different physicists as to the effect of electrical induction. 
The greater part of these researches are favourable to the theory 
of Melloni, while some are opposed to it. This theory will be 
acknowledged as true when it is proved that the induced elecu icity 
of the first kind does not possess any tension, or, what comes to 
the same thing, when in is proved that the homoajnn of the in- 
ductor exists also in the extremity E of the induced and insulated 
cylinder. 

Historical. — Electrostatic induction, or electrical influence, 
was first observed by Canton in 1753 (FhiL Trans, vol. 48, part L, 
p. 350). Franklin continued his researches, but Wilke and 
jFpinus gave a greater development to the discovery indi- 
cated.^ We conclude from the works of Canton that this physi- 
cist knew also the induction now called curvilinear ; for he 
indicates several circumstances depending on the same pheno- 
menon. The first who recognised, more than 100 years ago, that 
induced electricity of the first kind, that is with the sign opposite 
of the induction, does not possess tension, was xEpinus.^ Subse- 
quently Lichtenberg clearly announced that induced electricity 
of the first kind has no tension.® De Luc was also of the same 
opinion,* as also the celebrated Volta.® This Italian physicist® 
admitted the want of tension in the induced electricity opposite 
to that of the inductor, and admitted moreover that the electrical 
infioence is exercised by means of a fariial dissimulation of the 
inducing electricity, and the entire dissimulation of the induced 
eiectriotty with opposite sign, a fact which is always verified. 
It seems that the question whether or not induced electricity of 
the first kind can have tension, was discussed for the first time 
by Lord Mahon and Volta, about 17S7, to judge from what De 
Luc says." 

Among notable physicis's who afterwards admitted that in- 
duced electricity of the first kind has no tension — before that 
doctiine was reproduced in a more developed form by Melloni, 
July 25, 1854 — we must also reckon Fischer. This will be seen 
in reading hjbclier’s “Mechanical Physics,” translated by Biot 
(4th ed., Paris, 1S30, p. 23S-242). The physicist Pfaff admitted 
completely the want of tension in induced electricity of the first 
kind.® 

The celebrated Ohm, in a paper “On an unrecognised 
property of latent electricity,” criticises Pfaffi and concludes that 
it is not true that induced electricity of the first kind has no 
tension.® Consequently if Ohm had known of the existence of 
the influence named curvilinear, he w'ould, by means of his 
experiments, have arrived at the contrary conclusion. The cur- 
vilinear influence discovered by Faraday, was unknown also to 
Melloni, but, however, he did not fail to recognise the truth that 
the induced electricity opposite to that of the induction does not 
possess tension. 

C. F. Mohr, a Coblentz pharmacist,, criticises Pfaff, stating 
that in his experiments, the induced cylinder received the elec- 
tricity by communication.'*® But we know that by operating on 
a very dry day, such communication does not take place ; and 
yet by experimenting well, the result obtained l^y Pfalf is ob- 
tained, whuch triumphantly refutes Mohr.^^ 


^ Fischer*s History of the Arts and Sciencesr” Gottingen, 1EC4, vol. v., 

^ :^^Xentam«3. theori® electricitatis et magnetisiui/' Petersburg, 1739 
$ 42, Ko 2 
3 See Erhben’s work 


second, part, p, 334, § 360-1 (Paris, 


‘ Elements of Physics,” sixth edition.” Gottingen, 

1794,, p. 519- 

4*^ Ideas on Meteorology,” vol. 

17S7). 

5 See his collected uorks, vol I, parti. Florence, 1S16, p. 258, line 4. 

6 Ibid, p- 200, line 6 from bottom, p. 260, line 14. and pp, 222-277. 

“ Ideas of Meteorology,’’ vol i., part i., p. 292, § 324-5 

^Zehler’s ‘‘ Physikalisches WSrtcrbuch," vol. iii., p. 311 (Leipsic, 1S27, 
p. 1). 

9 “ Neues Jahrbuch der Chemie und Physik,” by Schweiggcr Seidel, 
voL p. X29 (1832). 

10 «Pogg. Ana. der Phys. u. Cb.”, vol. xxxvi.. pp. 224-S (1835). 

“ Op. ck. Val. 44, p. 332, andp. 334, line i (1S3S). 


M. Riess gives a general risumi of the question in the ** Re- 
pertorium der Physik” (vol. ii., p. 29; Berlin, 183S). He 
believes that by adopting the vertical position of the induced 
cylinder, instead of the horizontal position commonly adopted, 
we may be convinced that the pith balls, or even the gold leaves, 
diverge by the tension of the induced electricity — opposite to that 
of the inductor— which they possess. But this is not altogether 
true, since the chief cause of this divergence consists in curvi- 
linear induction, which is not impeded in the vertical position 
of the inducted cylinder. Moreover, we cannot at all under- 
stand the choice of an induced cylinder placed vertically, to 
which, without any good reason, M. Riess has given the pre- 
ference for the purpose of proving the phenomena of electrical 
induction, since these phenomena are always the same, and are 
equally well explained in an induced cylinder, whether it be ver- 
tical or horizontal. M. Riess, in his memoir “ On the power of 
propagation of induced electricity,” produces some observa- 
tions against the memoir which Pfaff published in reply to that 
of Mohr. We shall see that the same observations are evidently 
overturned by my experiments, which I shall shortly describe. 

In M. Riess's work “ Die Lehre von der reibungse Electri- 
citat” (Berlin, 1S53, pp. 177-207), there is a very elaborate 
theory of electrical induction entirely opposed to that announced 
by Melloni, and agreeing with the old and commonly adopted 
theory ; but the arguments and experiments of Riess are reduced 
to nothing by the arguments and experiments which I shall after- 
wards describe. 

Two memoirs were published by Knochenhauer in Poggen- 
dorfs Anfialmy in the first of which (vol. 47, p. 455, 1S39) the 
author treats explicitly of induced electricity, and denies that it 
possesses any tension, at the same time also asserting that the 
electrical influence cannot traverse the conductors ; all this 
agrees with our point of view. In the second memoir (Pogg. 
iSnn., vol. 51, p. 125, 1840) he treats of tlie power of induction 
of the Coibents, an argument which has a close connection with 
electrical induction. We ought to observe here that Fischer, 
long before Pfaff and Knochenhauer, asserted that induced- elec- 
tricity had no tension. It is really extraordinary that neither 
Fechner nor Riess ever sought to examine the physics of Fischer 
in connection with the subject of electrical induction. 

Knochenhauer, in a memoir in Pogg. Ann., 1843, vol, 58, 
p. 31), replies to Fechner, maintaining against him that induced 
electricity of the first kind must be regarded as entirely latent. 

The physicist Petrina, in a memoir the object of which is to 
prove the erroneousness of the hypothesis that the electric in- 
fluence can traverse a conductor,- shows himself favourable to 
the absence of tension for the induced electricity opposite to that 
of the inductor, and concludes that Fechner had by no mean.s 
refuted the experiments of Knochenhauer which admit this 
absence of tension. 

According to the inferences to be drawn from the memoir of 
Petrina above referred to, it appears that this physicist was one 
of tlie first to recognise, in 1S44, curvilinear electrical induction, 
akeady demonstrated by Faraday in 1S39. This phenomenon, 
and that of the inability of the electric influence to traverse the 
conductors, are both closely connected with and comprised in the 
fundamental phenomenon of electrical induction.® Faraday ^3 
researches referred to below are arranged in a series of thirty. 
In the eleventh of this series he speaks of his experimental 
researches on curvilinear induction,* and expresses himself as 
follows:— “I believe that of all the consequences which flow 
from the hypothesis of induction from molecule to molecule, 
curvilinear action is the most important of alL As the existence 
of such an action has been established with certainty, I do not 
see how the old theory of rectilinear action at a distance can be 
maintained, or how anyone can oppose induction from molecule 
to molecule.” It is really astonishing that in no modem treatise 
on Physics or on Electricity do we find any mention of cur- 
vilinear induction, which may easily be tested by repeating the 
experiments of Faraday, as also the other experiments which I 
have published.® We must, however, except the treatise of De 
la Rive and that of M. Gavarret ; in the latter there is a para- 
graph enritled, “Induction through dielectrics can be exorted in 
a curved line.” 

{To he continued.) 

^ “ FoSS' j” vol. 44. p 624. 

* Ann.,” 1S44, V. 61, p. 3 t6. 

3 See Faraday’s Experimental Researches — Electricity,” and “ Cata- 
logue of Scientific Papers,” vol. ii. (Lond., 1808). 

4 See also “ Pogg. Aim.,” 1839, vol. 46, p. 537.-06 la Rive, Traite 
d’Electricite” (Paris, 1854), t. i, p. 138-9. 

5 “ Comptes Rendus,” 1856, t. 43, p. 7x9, 
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SOCIETIES AiVD ACADEMIES 

London 

Geological Society, March. 8. — Pro. P. Martin Duncan, 
F.R.S., president, in the chair. —\V. J. Chetwood Crawley, Walter 
Keeping, Joseph Thompson, and William Walker, were elected 
Fellows of the Society. The following communications were 
read : — i. On the influence of various substances in accelerating 
the precipitation of clay suspended in water, by Mr. Wm. Ramsay 
Principal Assistant in Glasgow University Laboratory. Com- 
municated by Prof. Ramsay, F.R.S., \.P.G.S. The author 
referring to the fact that clay when suspended in water in 
excessively minute particles, settles more rapidly when the water 
contains salts in solution, noticed the opinions expressed by pre- 
vious writers on the subject, and gave the results of experiments 
made by him, from which it would appear that the rapidity of 
precipitation is proportionate to the amount of heat absorbed by 
the salts in process of solution. By another series of experiments 
he found that the fluidity of the respective solutions had apparently 
no influence on the rapidity of deposition of the clay. He also 
found that clay is deposited less quickly in acid solutions than in 
solutions of salts, and more rapidly in a solution of caustic soda 
than in one of caustic potash. In solutions of common salt of 
different strengths he found that clay settled in the inverse order 
of their specific gravities. From all these results the author is 
inclined to attribute the varying rapidity of the settling of clay 
suspended in saline solutions to the varying absorption of heat 
by the solutions. When water containing suspended clay was 
heated, the rapidity of the settling of the clay was proportionate 
to the heat of the water. The author suggests that the increased 
rapidity of settlement may be due to the greater amplitude of 
vibration of the molecules of water when heated ; the vibrations 
being performed in equal times, particles descending at right 
angles to the plane of vibration will experience less resistance 
from the molecules of water. A note _by Prof, Ramsay, briefly 
indicating some of the geological bearings of these results, was 
j appended, to the paper. — 2. On some Fossiliferous Cambrian 
; Shales near Carnarvon. By IVIr. J. E. i\Iarr. Communicated 
'by Prof. T. McKenny Hughes, F.G.S. With an Appendix, by 
?Mr. Henry Hick.=. T1 e shales described by the author extend 
ifrom about three miles S.W, of Carnarvon to Bmgor, running 
nearly parallel to the Jklenai Straits. They are faulted against 
Lower Cambrian to the east, and disappear against a dyke on 
the west. The shales vary from greyish black to bluish black 
in colour, and are generally sandy and micaceous, but in places 
chiefly clayey. Fossils were obtained from three places on the 
banks of the Seiont, namely, near Point Seiont (where the beds 
are concretionary in structure), along the old tramway from 
Carnarvon to Wanttle, and near Peblig Bridge. The first-named 
locality is richest in fossils ; and here there is a greenstone dyke, 
parallel to the bedding of the rock, and altering the shales for a 
distance of about four yards from the edge of the dyke. The 
fossils seem to indicate that the deposit belongs to the upper 
part of the Arenig group, hlr. Hicks pointed out that the fauna 
clearly showed that these beds belong to the Arieng ^oup, many 
I of the species being identical with those found in the upper part 
' of that group at St. David's Shelve, and in Cumberland. The 
i new species found by Mr. Marr are a Caryoazris {C, Jl/tzrz'u ) 

I and an ^glina {A. The other fossils were Didyjzza- 

\graptus vzdentuSi D. bifidus^ D. Murckhozii^ and the yzx. furciZ- 
\latus. Species of Barrandea, THziuchzts, Lingula, Obolella, 

\ Dhcizta, Sac. , and Orthocez’os caercsicuse. The rock in its general 
I character is extremely like that at the same horizon in the 
% succession at St. David's Shelve, and in Cumberland, and indi- 
I cates, therefore, the prevalence of similar physical conditions 
when deposited. The rock is such as would be formed over an 
even sea-bottom at some considerable distance from land and in 
moderate deep water. IMr. Hicks looked upon this discovery as 
of considerable importance, since it clearly proved the position 
of beds hitherto imperfectly known, and moreover shows that 
similar coi^^^^ns prevailed over extensive areas at the time these 
beds were ile|^osited. It also furnished further evidence in support 
of Mr. Hicks’s opinion that no break occurs anywhere in the 
Welsh area between the Cambrian and Lower Silurian rocks. 
— 3. On the occurrence of the Rhsctic Beds near Leicester. By 
Mr. W. J. Harrison, Curator of the Town Museum, Leicester. 
The sections described by the author are shown in brick-pits in 
the Spinney Hills, forming the eastern boundary of the town of 
Leicester, and in the Crown Hill on the eastern side of a valley 
excavated by the Willow Brook. In the latter locality they are 
capped by Lower Lias. They have a slight dip to the south-east. 


The brick-pits show a thickness of about 30 feet of Rhietic beds 
above the Triassic red marl, to which their stratification is 
parallel. The lowest bed is a light-coloured sandy marl about 
17 feet thick, traversed by three or four courses of harder, whiter 
stone, and containing crystals of selenite, pseudomorphs of salt, j 
and numerous small fish-scales. A single insect wing 
obtained from it. This bed extends across the valley of the"^ 
WTllow Brook, and forms the base of Crown HilL Above it * 
comes the Bone-bed, from 2 to 3 inches thick, containing 
numerous small teeth, bones, and scales of fishes and faurians, 
including large vertebra of Ichthvosauz'iis, ribs probably of 
Phsiosaitz'HS, and some bones of Labyrinthodont character. Two 
species of Axinzts also occur. The Bone-bed is followed by 
about feet of coarse black shales, overlaid by a very thin band 
of hard" reddish sandstone, wdth casts of Axmiis, and this by 
about 2 feet of finely laminated black shales containing Cardium 
rhsticiun, Aikida coniorta, and a Starfish {Ophiolejpis Daimsii), 
Above these come about 5 feet of shales with sandy partings, the 
lower foot rather dark and containing contorta, Cardiuzn 

rktzticum, Osirea liassica, and a new PhoUdophoz'zis ; the re- 
mainder light-coloured, but with the same shells. The topmost 
bed in the section is a band of nodular limestone 6 inches thick. 
The same sequence is observed in Crown Hill. There are indi- 
cations of the existence of a second nodular limestone and of 
beds of light -coloured clay and sand, but obscured by drift, in 
which, however, blocks of limestone occur with Moziotis decimaia 
and Anoploblzoj'o- musczdoides. The author indicates other 
localities where traces of the Rhstic beds are to be seen,^ and 
states that wherever the true junction of the Trias and Lias is 
exposed, the Rhtetics appear to be invariably present. _ The paper 
also included some particulars with regard to borings in the Trias 
near Leicester. — 4. Hcematife in the Silurians. By Mr. J. D. 
Kendall. The author referred to a former paper m which he 
showed that direction of the hsematite deposits in the Carboni- 
ferous Limestone of Cumberland and Lancashire is parallel to 
that of the meridional divisional planes, or nearly north and 
south ; while the deposits in the Silurians are in two direction?, 
some parallel to one set of divisional planes and^ some to tne 
other. In the present paper he describes a deposit of beematite 
at Water Blean, in the parish of Ivlillom in Cumberland, in 
Coniston Limestone, which appears to he altogether unlike those 
referred to in his former paper. The Silurians here are all con- 
formable, "with a strike about 65® IN^.E. and S.W. and a dip of 
about So® to K.W., but their order is inverted. The hmmatite 
occurs in the Coniston Limestone in the form of short veins, 
varying in width from a few inches to 9 feer, running in the di- 
rection of tlie strike, and having the same dip as the _ limestone, 
their deposition having taken place along the bed-joints of the 
rock. The author accounts for this difference in the deposits by 
the fact that in the Coniston Limestone at Water Blean the bed- 
joints are much more persistent than the divisional planes, which 
are very irregular and not at all so strong and open as the bed- 
joints. 

Zoological Society, March 21. — Dr. E. Hamilton, vice- 
president, in the chair. — Mr. Sclater e.xhibited and made remarks 
on a series of skins of the parrots of the Fiji Islands, obtained 
by Mr. E. L. Layard belonging to the collection of Lord ^\alden, 
and called special attention to a new species of the genus Pyr- 
7'hulopsis of Reichenbach from the Island of Taviuni, which 
Mr. Layard had proposed to call P. tavliinmsis. — Mr. A. G_ 
Butler read a paper containing descriptions of some new 
Lepidoptera from the collection of Lieut. Howland Roberts. — 
A communication was read from Mr. Andrew Anderson, con- 
taining corrections of and additions to a former paper of his on 
I the Raptorial Birds of North-Western India. — Mr. HowaM 
Saunders read a paper on the Stercorariiruz or Skua Gulls, in ; 
which he revised and corrected the synonymy of seveml species, i 
and traced their respective ranges so far as they were known. ' 
He considered that Stercorarius cJiilensis (Bp.), although more 
nearly allied to the Northern form S, catarrhactes th^ to iS", 
antarcticus, was perfectly distinguishable from either by its con- 
stant rufous coloration of the underparts and axUlari^ ; its range 
as at present known being restricted to the West co^ of South. 
America. The range of SUrc, pomatorhinus was shown to 
extend from S. lat. 82^ N. to about 30^ S.,_ and that of 
Richardson's Skua, to which he restored the original, but lately 
disused name of Slercoz'arizts crepidaius reached from 82° N. to 
more than 40° S., on the coast of New Zealand ; spinkauda 
(Hardy), from the African coast, being regarded as merely this 
bird in winter dress. 
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Anthropological Institute, March 14. — Col. A. Laxie,Fox, 
president, in the chair. — Mr. Stanbridge, of Daylesford, Victoria, 
exhibited and presented a collection of stone implements from 
^Australia. It consisted of some axe heads, a mounted stone 
' spear head, some wallongs, or grinding stones, anda Yowiwi, or 
dai'ge flat stone, on which the Nardoq seed is ground. A large 
stone implement, supposed to Be for digging, was also lent. 

; The president considered this last was an unfinished tool which 
' would have been reduced in size if finished ; but it had been used 
apparently in its present state, one of the ends being much 
rubbed. — Capt hlelford Campbell, President of Nevis, exhi- 
bited some stone implements. One of these, a knife or dagger, 
from Honduras, is 10^ inches long, and made of a thick flake of 
buff coloured chert of a fine amber hue ; similar but smaller 
specimens from the same place are already in the Christy col- 
lection. Three polished Celts, from Turk^s and Cairo Islands 
were shown by Capt. Campbell. — Mr. H. H. Ho worth read a 
^ paper on the Samatm, which was followed by a discussion. — Mr. 

' H. Dillon, the Director, read a translation by Capt. R. F. 
Burton, of two letters from H. B. M.’s Vice-Consul at Lissa, 
H, Topich, on some human remains recently found in the Island 
■> of Pelagosa. 

Meteorological Society, March 15.— Mr. H. S. Eaton, 
M.A-, president, in the chair. — R. Trout Hawley Bartley, M.D., 
John Wuford Budd, Lieutenant-Colonel George E. Bulger, W. 
Brown Clegram, M. Inst. C.E., J. Sanford Dyason, JohnEunson, 
Assoc. Inst. C.E., Thomas W. Grindle, Assoc, Inst. C.E., Major 
F, Bonnycastle Gritton, Junius Hardwicke, F.R,C.S., Alfred 
O. Walker, and the Rev. E. William Watts, M.A., were duly 
elected Fellows of the Society. — The following papers were then 
read : — On. the Rhe-electromebre of IMarianoni, by Robert James 
Mann, F.R.A.S.— On the variation of errors in hydrometers, 
by R. Strachan. — On the deduction of mean results from meteo- 
rological observations, by L. F. Kantz (translated from the 
Reps^^toTHiim Jiir MeUorologte^ by J. S. Harding). — Summary of 
olservations made at Stanley, Falkland Islands, during 1875, 
by F. E. Cobb. — Contributions to tiie Meteorology of West 
' Atisfemlb, by R. H, Scott, F.R.S. 

Victoria (Philosophical) Institute, March 20.— A paper 
was read upon the fUnt implements found in Brixham Cavern, in 
\ which the author, Mr. \'^itley, alluded to the statements of 
? Mr. Pengelly, whose active superintendence of the exploration 
j of the cavern under the auspices of the Royal and Geological 
; Societies was deserving of the warmest thanks of all geologists. 
Mr. Whirley complained that the Report of the Royal Society 
I and the specimens had been allowed to lie by lor fifteen years 
? before being published and rendered accessible to the public. 

■' The consequence was, that for a long time theories having no 
foundation in fact had been promulgated as to these specimens, 

^ and several statements in regard to Brixham Cavern and its con- 
‘ tents had been made in well-known geological works, which did 
not accord either with the recent Report of the Royal Society or 
'Mx, Pengelly’s subsequent one. 

Institution of Civil En^neers, March 21. — Mr. Geo. 
Robert Stephenson, president, in the chair. — ^The paper read was 
descriptive of the hydi-auiic canal lift at Anderton, on the River 
Weaver, by Mr. Sidengham Duer, B.Sc., Assoc. Inst, C.E. 

Paris 

Academy of Sciences, March 20. — Vice-Admiral Paris in 
the chair.— The^ following papers were read; — On the first 
method of Jacobi for integration of equations with partial deriva- 
tive^ of the first order, by M. Bertrand, — On the inferior limit 
^hich should be set to admission of steam into a steam-engine, 
by M. ResaL — On the storms called /Win. in Switzerland, by M. 
Faye. These occur in certain parts, when a cyclone from the 
smth'West meets the Alps ; instead of showers and fall of tem- 
perature, the vrind blows hotly and dryly ; there is also a marked 
barometric d^ressioa. Around the special region the tempest 
produces its ordinary effects. The facts are explained by the 
gyratory decent of a mass of air, deprived by the mountains of 
the cirrhus which whirlwinds formed in the upper regions usually 
cany downwards. Now it is objected against M. Faye's theory 
of storms that a descending current should give a barometric 
maximum ; but here, vrith manifest descent, there is a minimum. 
The barometric depression (both in the foehn and the ordinary 
^ storm) is a simple consequence of the g^Tatory movement, not 
index of a strong suction excited from above on the inferior 
lay^. — Note on an apparatus for determining the intensity 
and the law of development of pressures in the bore of guns 


j with reference to the time, by IsL Morin The gaseous pressure 
is caused to press out a metallic jet of tin, the length of which 
, increases with the pressure with sufficient regularity (each milli- 
metre corresponds to about 237 kilogrammes of pressure per 
square centimetre). A piston is in contact with the tin cylinder, 

' and a pencil at the end of its rod gives a tracing on a chrono- 
! metric apparatus. — Determinations of nitrates and of ammonia 
in the water of the Seine, made on i8th March, 1S76, above the 
bridge of Austerlitz, by M. Boussingault. — On the volume of the 
I Seine, and the fiood of 17th March, 1S76, by M, Belgrand. 

I This flood is the third highest in this century (the highest was in 
I 1S02). The Seine, in its greatest flood, gives fifty-two times 
■ more water than at low water. — On the spectrum of calcium, by 
1 Mr. Lockyer. — Actmometric measurements on the summit - of 
i Mont Blanc, by M. Violle (he will shortly give his results). — On 
: the next hatching of winter eggs of Phylloxera ; note by jM. Bal- 
i biani, — Physiological action of Amanita miiscaria^ general phe- 
nomena of the poisoning ; effects on organs of circulation and 
respiration, and disorders of calorification, by M. Alison, intei' alia^ 
the lowering of temperature by this substance, and tlie restora- 
tion to normal temperature with atropine are important.— On the 
means employed for education and instruction of deaf mutes, by 
the method of articulation, by M. Magnat. — Impossibility of the 
equation 4- = o, by M. Pepin, — On the behaviour of 

chronometers, by M. Rouyaux. — Geometrical solution of the 
problem of determining the most probable place of a ship by 
means of any number of straight lines of altitude greater than 2, 
by M. Bertos. — Influence of temperature on magnetisation, by 
M. Gaugain, The new facts given are briefly these : — When a 
steel bar in contact with a magnetic pole is gradually heated to 
a blue tint, the magnetism first increases, reaches a maximum, 
then decreases. The bar being allowed to cool while in contact, 
the total magnetism increases all the time, so that, when the bar 
has cooled to the surrounding temperature, it has much greater 
magnetism than before heating. The total magnetism of the 
bar, brought back to ordinary temperature, is greater the more 
the bar has been heated (at least under the temperature giving a 
blue tint). After breaking contact of the cooled bar for a few 
seconds it loses a part, but not ail, of the increase of magnetism 
that resulted from heating. — On a rock intercalated in the gneiss 
of the Maatiqueira, Brazil, by M. Gorcei.x. — Reply to two 
critiques by M. Faye, by M. Hildebrandsson. He calls atten- 
tion to three facts. It is rare that the form of isobars is circular. 
Synoptic charts show that the air moves spirally towards the 
centre of a minimum. The anterior and ihe posterior parts of a 
squall are quite different, so that after passing the centre you 
have a sudden change in the weather ; and this is explained if 
the motion of the air have an upward component, for then other 
air unceasingly flows in from different regions. The facts cited 
are in opposition to ]M. Faye’s theory. 
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we hear the sound and see the light — but we do not 
assume the existence either of sound or of light as distinct 
entities or things [Remarkable statement]. We can 
speak of the quantity of sound caused by the explosion of 
a cannon or by the blowing of a penny whistle, th e quan- 
tity of light emitted by a gas jet or by a farthi ng rush- 
light ; the quantity of heat required to melt a pailful of 
ice or to solder a metal joint, without implying by the 
term quantity a mass or volume of anything actually 
present.’’ 

, Notions such as these as to quantity are quite new to 
us. We would suggest as an examination question for 
science classes the comparison of the quantity of sound 
caused by an explosion with the quantity caused by blow- 
ing a penny whistle for a week. 

Our authors proceed ; — 

“ The term implies relative magnitude only. It is the 
answer to the question, ‘How much?’ It implies the 
notion of more or less. When we speak of the magni- 
tude of electricity present or passing, we speak of its 
quantity. When we read of the church spire destroyed, 
of trees riven to splinters, of wires fused, or of flocks 
killed, the damage done is due to the electricity passing, 
and the amount of that damage is proportional to its 
magnitude or quantity. If we take a piece of sealing- 
wax, a glass rod, or an ebonite comb, and rub it against 
the coat-sleeve, we find it has the property of attracting 
feathers, straws, and other light bodies. Electricity has 
iJeen excited upon its surface, and the force of attraction 
is found to increase with the quantity of electricity 
present. Conversely the force with which bodies are 
celebrated British Association Committee on Standards attracted is an indication of the quantity of electricity 
of Electric Resistance have given to the student on the excited. Hence we learn that ELECTRIC quantity is 
one hand and to the practical engineer on the other, a the magnitude or afno uni of electHcify fresenii^ 
system of laws, of methods of calculation, and of experi- The italics and capitals in all the quotations are due 
3nental results as to properties of matter, that make the to the authors. 

science of electricity perhaps the most exact of all the With no further explanation or hint of anything more 
branches of Natural Philosophy. To ignore every exact definite, but with a few lines, apparently meant for an 
principle from first to last of a science so well founded, explanation of the algebraic method of representing num- 
and to substitute for a clear statement of these well- bers by letters, the authors calmly remark 
known principles a few sketchy paragraphs not worthy of “ The unit quantity of electricity in general use has 
the middle of last century, is not, in our opinion, the been called a webcr, from Weber, one of the great Ger- 
proper introduction to a scze?itlfic text-book on Telegraphy man philosophers.” 

for beginners. This is absolutely everything that is given to the ele- 

The authors of the work before us naturally think that mentary student to enable him to understand what is 
“ Electricity being its main theme a certain acquaintance meant by quantity of electricity. Not a single experi- 
with the elementary principles of that science must be ment is described, except the electrostatic experiment of 
assumed on the part of the reader.” However, “the rubbing a glass rod, an experiment which has very little to 
differences which exist among electricians with respect to do with the electromagnetic unit of quantity, the weber. 
the signification of many of the technical terms employed Not a hint is given of the electrumagnetic, electro- 
in connection with telegraphy render it necessary that the chemical, or thermal effects of the current. We can 
student at the outset should have a clear comprehension picture to ourselves a student of lively imagination in sad 
of the meaning of those which will be used in this work.” perplexity as to whether the unit of current is to be ex- 
Accordingly they proceed to give him a “clear” idea of pressed in terms of trees destroyed or of church-spires 
“Electric quantity,” “electric potential,” “electric re- smashed per second, and as to the numerical Jnelation 
sistance” in the following way ; — between unit damage done and the webef. All this in 

“ Electricity is an agent pervading terrestrial and solar the face of the beautifully simple absolute isystem of elec- 
space, and is as universal in its effects as are heat and trical measurement now universally adopted 1 
light. We are cognisant of its existence when we hear Space does hot permit us to transfer to our pages in 
the roar of thund^ and see the flash of lightning, but we full the notions oif the authors on other fundamental ques- 
do not know its particular form any more than we know tions, though some of them axe not less important than 
that of heat or that of light. The sound of the thunder that which has just been noticed. A few lines of quota- 
and the flash of the lightning ajfect the ear and the eye— tion must suffice.-’ 

VoL. xni.— -No. 336 aa 
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PREECES TELEGRAPHY 

Telegraphy. By W. A. H. Preece, C.E., Divisional Engi- 
neer, Post Office Telegraphs ; and J. SiveuTight, M.A., 
Superintendent (Engineering Department) Post Office 
Telegraphs. (London : Longmans, Green and Co., 
1S76.) 

I T is with feelings of great disappointment that we lay 
down the latest book on Telegraphy. In a work 
professedly a text-book of science, one of the series that 
contains Clerk Maxwell’s Heat, Jenkin’s Electricity, Good- 
eve’s Mechanism, and the books of Bloxam and of Miller, 
we certainly were not prepared to find the part of science 
consistently left out. We considered, in fact, that when 
two authors, high in their profession, undertook to supple- 
ment a recognised want in so distinguished a series of 
text-books, we might expect to receive from them the best 
and the newest information obtainable on the subject that 
they profess to deal with. 

In the last twenty years the advances in our knowledge 
of the science of electricity and magnetism and of the 
principles of telegraphy, a branch of electrical science 
applied, have been very great and very important. The 
science and the practical application of electricity have 
occupied a large part of the attention of the foremost inves- 
tigators in physical science. The labours of Gauss, Weber, 
Faraday, Joule, Helmholtz, Thomson, [Maxwell, and of the 
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“ Pon 'N'TTALj” we leam, “implies that fu 7 iction of 
electricity determines tis motion fro?n 07 ie point to 

anoihert^ 

We doubt whether the elementary student will obtain 
from this definition (?) orfir^m the accompanying explana- 
tions, any criterion for knowing a point of high potential 
from a point of low potential, or any idea of how to reckon 
numerically the potential at a ooint, or even the difference 
of potentials between two points. 

Next we ieam that “ Resistance implies that quality 
of a conductor in virtue oj which it prevents more than ' 
a certain amount of work being done in a given time by a 
given electromotive forced This is prefaced by the extra- 
ordinary remark that “The transference of electricity, 
such as that from a charged cloud to the earth, from a 
rubbed glass to a rubbed comb, a signal from Europe to 
America, may take place in different times; tbe path 
between A and B offers obstruction to the passage of 
electricity ; the medium through which it passes ... is 
an obstacle to be overcome.’’ The unit of resistance is, it 
is said, called the Okm^ from Ohm the German physicist, 
but the laws of Ohm are not stated, n r is the beginner 
even told to connect with them the idea of diminishing 
the current betwec" two points by increasing the resist- 
ance between them ; an J with the exception of the mys- 
terious and inaccurate reference to work done, just quoted, 
(and the work done in the circuit by no means presents 
itself directly to the attention of the beginner in electrical 
studies), there is nothing to afford a clue to the effect of 
fV e resistance in a given circuit. This remarkable chapter 
concludes as follows : — 

“ The nature of electricity itself is not known, nor is 
it necessary to the telegraphist that it should be known 
by him. He is only interested in its quantitative mea- 
surement and it-. apDlication to practical purposes. Let 
him naster its elementary principles, its general ideas, its 
propel ties and ts conditions, and he can well afford to 
leave to physicists the discussion of its nature, and to 
mathematic ms the determination of its laws.’’ 

We have no objection to these general sentiments, but 
we venture to think that for any one who wishes to write 
a book on telegraphy a moderate amount of attention to 
what the naturalist ' we can’t call him physicist) and mathe- 
matician have to impart would not be out of place. 

We are far from satisfied with the chapter on bat- 
teries and with the ch:’ pters on construction ; in fact our 
idea of what the artisan class and the beginners in science 
schools should expect to learn from a text-book of science 
in no way agrees with the ideas of the authors of this 
book. We cannot think that the last chapter (fifteen 
pages), descrit ing the message-forms used in the British 
postal telegraphs, and a mass of technicalities even to the 
inserting of the received message in an envelope and 
handing it to the messenger, will be of use to anyone. 
And yet the dimensions allowed for the book have com- 
pelled the authors, as they tell us, “ to abandon the sub- 
marine cable branch of the subject ” I Similarly, “ quad- 
mplex, multiplex, and other novel systems of telegraphy 
have been omitted.” . . . “ The discussion of Ohm’s laws 
and the apparatus depending upon them are not dealt 
with.” Everything scientific is in fact left out. 

There is a mass of technicalit}* in the chapter on 
batteries, of which a host are described with their prices. 


&c. If space were of no consequence this would be 
most interesting but, for want of space, we presume, the 
principles of testing batteries for electromotive force and 
resistance are omitted. The chapters on construction 
contain elaborate discussions as to charring, tarring, bur- 
netising, kyanising, boucherising poles, about the relative 
merits of different kinds of wood, about earth-borers, and 
a multitude of other things, while the principles of the 
parallelogram of forces practically applied to the fixing of 
poles by stays and struts are not mentioned. We should 
have thought that Mr. Preece, Mr. Sivewright, and their 
coadjutors leave but little choice to the artisan as to the 
materials and the tools to be employed in construc- 
tion of telegraph lines, and that practical application of 
the science of dynamics to the case in hand would be of 
far higher value to the man who is actually engaged in 
stepping the poles and fixing the stays and struts, than a 
not very perfect description of the methods adopted for 
the preservation of timber. The gauge of the iron wire 
employed in Post Office Telegraphs is given. We are 
left to wonder whether in selecting wire any test as to 
electric resistance is applied or not ; and we are not told 
what kind of preliminary electrical test, if any, ought to 
be applied. In fact, though these questions are intrinsi- 
cally of extreme importance, they ought not to have been 
allowed utterly to displace the fundamental principles of 
the science of telegraph construction and of telegraphy. 
While they form a part of the whole subject, and they do 
form a very important part of it, they should have occu- 
pied a subordinate place in a book for begiimers. Those 
who want an elementary text-book on the science of tele- 
graphy, want more than a description of the practice, on 
their land lines, of the British Postal Telegraph depart- 
ment. 

The chapters taken up with the instruments are, in our 
opinion, the best part of the book. The instruments used 
on land-lines are well described. Interesting information 
is given as to rates of working. Some of these show very 
: wonderful results of practice. For example we learn that 
an experienced operator usually punches forty-five words 
i per minute. Now a word contains 4*5 letters, and if we 
t take it that an average letter contains, including the space 
I that divides it from the next letter, four dots, we find 
I that at this rate of punching 13*5 dots per second are 
made. If three more dots could be made per second, the 
strokes with the mallets would nearly cease to be heard 
distinct one from the other, and a deep musical note four 
octaves below the middle C on the pianoforte would be 
the result. We wonder whether this could be done were 
the operator to punch a few times over some sentence 
that he knows by heart. 

! We have noticed in reading the book some errors that 
it would be well to correct in future editions. On p. 21, 
damp ground is said to abstract a certain portion of the 
current. On p. 33, a battery is described as Thomson’s, 
which is not used, and never was used, except for an 
j experiment. Sir W. Thomson has arranged a gravity 
! battery, very different in form from that here described, 
and "which, being in use with his Siphon recorder, is 
generally known as his battery. In figures 69 and 93 the 
battery is represented as short-circuited by the sending 
key. On the whole, however, the diagrams are clear, and 
descriptions of the instruments well written. 
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MUSICAL INSTRUMENTS AT SOUTH 
KENSINGTON 

A Descriptive Catalogue of the Musical Instruments in 
the South Kensington Museum, Preceded by an Essay 
on the History of hlusical Instruments. By Carl Engel. 
Second Edition. 

T he collection of musical instruments in the Museum 
at South Kensington is one of considerable and of 
varied interest. Consisting, as it does mainly, of the 
instruments employed by various nations within the last 
few centuries, it exemplifies the improvements in art and 
the gradual development of scientific principles in con- 
struction. But it includes also instruments of more remote 
dates such as would range within “ the middle ages,” and 
a few of prehistoric period. In the last case a similarity 
of musical instruments and of musical systems may be 
an important assistance in determining the ethnology of 
an extinct people, while the practice of opposite systems 
by neighbouring races will be a strong inference that they 
sprung from different stocks. 

The . excellent Catalogue, of which we have now a 
second edition, includes a prefatory essay by M. Carl 
Engel on the early history of musical instruments, and he 
has enhanced its utility by adding the scale of notes 
which many of the instruments would produce. This 
was practicable in the case of pipes, flutes, or other wind 
instruments from extant examples, but not with such as 
were stringed, because they would not remain in tune. 

When a nation is found to have employed instruments 
constructed for the diatonic octave scale, such as the 
intervals of our A B C D E F G A, it is a proof that the 
possessors practised harmony, although it may have been 
but to a limited extent. The reason is that the fourth and 
seventh notes of such scales require different basses to 
the others, and would not be agreeable to the ears 
without the addition of such basses. On the other 
hand, if we find a scale of but five notes within an 


octave, the two omitted will be the fourth and seventh 
of the scale on that very account. We may in such cases 
conclude with safety that melody was the chief attraction 
to the people, and that harmony was either unknown or 
little appreciated. 

We should bear in mind that the most ancient recorded 
octave scale of Greece and of Northern Asia and Africa is 
the minor ; but there may have been exceptional cases of 
the use of the major, because the ancient Greeks had a five- 
note major as v/ell as a five-note minor scale in their 
chromatic system. Nevertheless, it can have been but 
little practised by them in early ages because it was never 
admitted into their precepts. There is no Greek treatise 
upon music which includes the major scale ; and yet the 
transition from one to the other was most easy, for who- 
ever begins upon the third note, instead of the first, of any 
minor scale, will transform it into its “ relative ” major. 
These are the particular points to be borne in mind in 
estimating remote dates for musical instruments. 



Fig. I.— Ancient Pipe of the Chiriqui. (Centra America.) 


And now to apply these principles to three of the 
instruments of different races discovered in Central and 
in South America. Among the ancient graves of the 
Chiriqui in Central America small pipes and whistles of 
pottery, which produce several sounds, have been found, 
of which one has six finger-holes, but in that case the 



Fig. 2. — ^Pipcs of the Aztecs. 


notes have not been ascertained, while others have four 
notes, E F G A. These form the ancient Greek tetrachord, 
and the Greeks acquired their knowledge of music from the 
nations of Northern Asia and Northern Africa, jespecially 
from Egyptians, Chaldasans, and Phoenicians. Can any 
one of these nations have been in contact with the 


Chiriqui of Central America ? The scale is fitted for 
chanted recitations rather than sufficient for music proper. 
F would be the chanting note of the above, with the 
power of ascending, for expression, to G and A, and with 
that of descending to the major seventh, E in preparing 
for a close. In this sense the notes are pure, good, and 
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true parts of a major scale. They are such as a correct 
musical ear would dictate, but they tell little as to the cul- 
tivation of music. 

Upon the same page (67) M. Engel passes on to the 
(of the flageolet kind) used by the Aztecs. These 
are of reddish pottery, having four finger-holes, and 
producing five notes, including the open note of the 


pipe 


Several examples are in 


the British Museum. Although Pitos vary in size they 
have all the same pitch of sound, says M. Engel, and 
are easy to blow. They have but five notes to the octave, 
in the major scale, and this has been popularly called 
“The Scotch Scale. M. Engel terms it pentatoyifc^ 
but, if it must needs have a Greek name, we jtenia- 
^hd 7 iic^ since two of the intervals for an octave scale are 
of minor thirds. The points to be remarked in these 
Pitos are that the various lengths should have been so 
proportioned as to be of the same pitch, and that the 
scale should be major. We may say of the Aztecs, as of 
the Chiriqui, that the practice of harmony did not obtain 
among them, but the Aztecs had advanced further in the 
direction of melody, and had in all probability a custom 
of playing many pipes together in unison. They were 
also advanced in the manufacture of potter}’-. It is often 
convenient to suppose that a people is “ indigenous,^’ and 
it may have been so for many centuries, but the specula- 
tion for ethnologists is “\Vhence originally came the 
Aztecs? ” 



The third case is of the Inca Peruvians 
(p. 70), They had a Syrinx, or Pandean 
pipe, which played in octaves. The seven 
double pipes were of equal length, but 
the one pipe was closed at the end, and 
its fellow open. When M. Engel says : 
“ The reader is probably aware that the 
closing of the pipe at the end raises its 
pitch an octave,” it is an error in writing 
— he means that closing the end loivers 
its pitch an octave. The Peruvian Syrinx 
is pentapho?iic in the key of C major. 
The scale is printed as beginning with 
the octaves of A, which we suspect to be 
a misprint for B, and the reason will pre 
sently appear. 
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Fig. 3.— Huayra- Another instrument of the same class 
discovered placed over a corpse in 
a Peruvian tomb, and was procured by 
the French general Paroissien.” The scale of this set of 
pipes, as given by M. Engel, is as follows : — 
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It commences with E, the major Seventh below F, the 
key-note, just as we suppose the preceding pipes should 
have been given. It then forms an ascending chromatic 
scale of F to the extent of an octave, excluding only the 
Fourth and the minor Seventh of the scale. The reason is 


evidently because those two are not good melodic inter- 
vals. They require their own basses to render them 
agreeable to the ear, and the instrument does not include 



Fig. 4.— Huayra-puhura of the Inca Peruvians. 


a bass. On the other hand the major Seventh, or semi- 
tone below the key-note, is included. It is a good 
melodic interval, and the French term it la 710 te semible. 
The only tone above the octave is A, which adds to the 
instrument a run over the common chord of A major. 



This is a remarkable and an excellent melodic scale, 
which has not been duly appreciated by M. Engel. He 
says : “ The musician is likely to speculate what could 
have induced the Peruvians to adopt so strange a series 
of intervals — indeed it seems rather arbitrary than pre- 
meditated.” 

A little reflection upon the intervals of the harmonic, or 
natural, scale would have satisfied M. Engel that these 
Peruvians had exceptionally correct ears for music. It is 
not, as he supposes, any “ natural predilection for that 
series of inten^als which may be called the pentatonic scale, 
because it contains only five different intervals in the 
compass of an octave” (p. 311) but, “because ” the two 
omitted notes are unsatisfactory to the ear in unaccom- 
panied melody. They are “irrational” intervals, and 
therefore they have been rejected by nations in all quarters 
of the globe, Scotch and Irish, Egyptians, Chinese, Malays, 
Peruvians, Aztecs, and others. Even Europeans, who 
cultivate harmony, reject the minor seventh in minor 
scales. 

M. Engel has fulfilled a laborious duty with great 
industry and ability. A more intricate subject than the 
ever-changing names of the musical [instruments of past 
ages could scarcely be found. It is next to impossible that 
it should be quite perfect. Sometimes the names of in- 
struments were changed without any appreciable reason, 
and, in many cases, those names were absurdly misplaced. 
For instance, an Italian monochord for measuring inter- 
vals was called tromba 77 tarma^ and was translated into 
English as a “trumpet marine.” Dr. Burney not unna- 
turally assumed that it must have been a trumpet made 
of a shell, like the Triton’s conch, but it consisted of 
three long pieces of wood, glued together triangularly 
and it had one string to be sounded by a bow. Again, 
as to the guitar in Spain. It had but four strings until 
about the sixteenth century, and then, seeing that foreign 
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viols had six strings, the Spaniards increased the number 
upon their guitars to six, and termed them vihuelas, with- 
out adopting the distinctive feature of the viol — the bow. 
"No es otra cosa esta guitarra sino una vihuela quitada 
la sexta ylaprima cuerda,” says Juan Bermudo, in 1555, — 

" This guitar is no other than a vihuela deprived of its 
first and sixth string” — ^but M. Engel has, by mistake, j 
given the name of vihuela to the earliest guitai'S with four 
strings, as upon the portico of the church of Sant-Jago 
di Compostella, and others. In England, in the sixteenth 
century, the vihuelas were termed Spanish viols, and are 
so named among the musical instruments left by Henr}^ 
VIII., but eventually they were reinstated in the name of 
Sj)a?iish guitars, while the old English cittern, strung with 
wire, and the number of strings increased from four to six 
(single or double), was tJu guitar of the last century. M. 
Engel has not recognised this change. The English 
had also a small instrument with four catgut strings, very 
like the four-stringed Spanish guitar called the gittern, or 
ghittern. It differed chiefly from the Spanish instrument 
in having a lute-shaped back instead of a flat one. M, 
Engel does not explain how this instrument differed from 
the guitar, although he has given to another its Latinised 
name, quintema or guinterna. 

Again, it is not in accordance with English usage to 
term large pieces of bamboo partially split, in order that, 
by shaking them, the sides may be rattled together, 
“ castanets ; neither were castanets called c?‘oiala by the 
ancients, as hi. Engel supposes. The ancient castanets 
were made of nut-shells, cockles, oyster-shells, or small 
pieces of metal, and were called krembala. " And beating 
down the limpets from the rocks,” says Hermippus, "they 
made a noise like castanets ” {Kpe^lSaXi^ovaL). The krotala 
were maces and other large and loud rattles to be used in 
the worship of Cybele. Sometimes the two parts were 
detached and held in two hands, and sometimes they had 
a hinge or spring at one end, to be sounded by closing 
the hand suddenly so as to knock one against the 
other. The stork was called crotalistria, from the noise 
made by the bird in striking together the two bones of its 
beak. 

M. EngeFs history is a little at fault when he writes 
that " The earliest organs had only about a dozen pipes,” 
and that " The largest, which were made about 900 years 
ago, bad only three octaves, in which the chromatic in- 
tervals did not appear” (p. loS). This passage must be 
looked upon only as a prelude, intended to magnify, by 
contrast, the improvements which have been made in 
Germany and other parts of the Continent of late years. 
It can have no other meaning— for the organ at Winchester 
had 400 pipes in the tenth and eleventh centuries. It is 
fiiHy described by a contemporary musician, the author 
of a once celebrated, but now lost, treatise, De Tonorum 
Harrnonia. Two lines of extract will suffice 

** Sola quadringentas quae sustinet ordine musas, 

Quas manus organici temperat ingenii.” 

Wolstan^s Life of St. Swithtm. 

M, Engel makes also a mistake of from 400 to 500 
years in the date of a manuscript, and, acting upon this 
mistake, he claims priority for Germany over England 
for the first use of the fiddle-bow. Strings have but a 
fleeting tone, unless it be sustained by friction, and the 
principle is so simple as to be intelligible at one glance, 


and therefore to be readily adopted. But the first ex- 
ample yet discovered is in an Anglo-Saxon MS. of the 
earlier half of the eleventh century, where one gleeman is 
playing the fiddle while another is throwing up and catch- 
ing three balls in rotation (Cotton MS , Tiberius, c, vi.). 
This is the figure with the primitive fiddle : — 



Fig. s.— A nglo Saxon Fiddle. Centnr^'. (British Museum.) 

It will be seen that the shape of the body of the in- 
strument prevents the use of the finger-board for the 
production of the higher notes, and to obviate this diffi- 
culty, a hole was subsequently made through the back, so 
that the performer's hand might have more command over 
the strings. * In this form the Anglo-Saxon or early English 
name was cruih, Anglice, crowds a crowder and a fiddler 
being synonymous. 

“ The fiddler’s crowd now squeaks aloud,” iSzc. 



Fig. 6.— Crowd. English. About the Century- 


The third stage of improvement was to diminish the 
size of the body, to give it indented sides so as to allow 
free action to the bow, and lengthen the neck, as in the 
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early EngHsh ciira, cetera^ or more modern cittern. 

Fu la cetera usata prima tra gli Inglesi,” says Galilei. 
Examples of instruments of this kind are frequent, but 
M, Engel startles us by exhibiting the following as an 
original Gerinan Fiddle, IXth century, St. Blasius.” 



The above is copied from Gerbert’s ^^De Cantu et 
Musica Ecclesiae,” vol, ii., and is derived from a manu- 
script which was formerly in the monastery of St. Blaise, 
and which Gerbert describes as “about 500 years old ! ” (ex 
cod, San. Bias, annorum. circ. 500, p. 139) as he wrote in 
I77x^ That would bring the date to the second half of the 
ikirteenth century^, instead of the eighth or ninth, as M. 
Engel states in his text. !M ore over the plate is not in- 
tended to exhibit a fiddle, but a fiddle-sti'in^. It is called 
fyra, and the word is explained in two of the glossaries 
collected by Mr. T. Wright. A fiddle w'ould have had more 
strings than one, in the thirteenth century, and the strings 
would have been fastened to pegs instead of a single 
string passed through a ring. 

It will be seen from the above that the claims for 
G i many are put forth in the strongest light by M. Engel, 
and that otkcr countries may not so readily acquiesce in 
them. We ourselves should raise many demurrers to his 
claims and conclusions, but they would apply to the pre- 
fatory essay and to the musical instruments of Europe, 
rather than to those of the rest of the w^orld. While we 
cannot but wish that M. EngeFs nationality had been 
less strongly developed, he is justly entitled to the credit 
■of having ably fulfilled his commission, and of having 
exerted extensive research. 


BOOK SHELF 

Notes Oil the Practical Cheniistry of the Non-Meiallic 
Elements and their Compounds. By William Procter, 
M.D,, F.C.S., Lecturer on Chemistry at St. Peter’s 
School, York. (London : Simpkin, Marshall, and 
Co. York : the Northern Education^ Trading Co.) 

This is a handbook on the Practical Chemistry of the 
Non-metailic Elements, designed to meet the require- 
ments of pupils of Mechanics’ Institutions, and of Science 


Classes of a similar kind. The true man of science wel- 
comes every worthy means of spreading scientific truth, 
and does everything in his power to propagate that truth. 
He will regard with a jealous eye each work brought 
forward with a view of extending a knowledge of the 
sciences ; and with a work intended for the use of a class 
whose opportunities of gaining knowledge are very 
limited, his scrutiny will be all the closer. A book written 
for the information of such should be couched in the 
simplest language, and the sense conveyed should be at 
once clear and comprehensive. In these respects Dr. 
Procter’s little work cannot be termed a success. To use 
no stronger expression his language is frequently very 
vague. For example, on page 14 the author in speaking 
of “ Chemical Affinity ” says ; “ hence, in order that this 
force may be exercised by the particles coming within 
the sphere of each others’ attraction, the substances must 
be in the state of liquid or gas.” There can be but one 
way of understanding the latter part of this quotation, 
viz., that no chemical action can take place, unless the 
materials taking part in that action are each and all of 
them in a liquid or gaseous state. Dr. Procter is scarcely 
less happy in his definitions of bases, acids, &c. He 
says : “ An acid is a compound of an electro-negative 
radical with hydrogen, which hydrogen it can ex- 
change for a metal or basylous radical, and it is there- 
fore replacable.” Again, “A salt is a compound pro- 
duced by the action of a base upon an acid with the 
displacement of the hydrogen of the latter.” How 
can such definitions convey to the minds of p)upils 
proper ideas of the true natures of acids and bases ? Such 
explanations would not inappropriately be termed indeji- 
nitions. Chapters are devoted to chemical calculations, 
and chemical manipulations, and here doubtless the 
readers will find many useful hints for their guidance in 
the preparation of their apparatus, &c. In the body of the 
book Dr. Procter treats of the non-metallic elements, 
giving the ordinary methods of preparing them, and their 
compounds, and illustrating the characteristics of each 
by interesting and instructive experiments, A few pages 
devoted to the chemistry of water, qualitative analysis of 
gases, and the preparation of ordinary reagents, complete 
a book, which, designed for a good purpose, and contain- 
ing much useful information, at the same time shows want 
of care in compilation, and also” lacks lucidity. Printer’s 
errors are much too numerous. 


LETTERS TO THE EDITOR 

\_The Editor does not hold himself respofisihle for opinions expressed 
by his correspondefits. Neither can he undertake to return^ 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anoityrnous communications.l 

The Use of the Words “ Weight ” and “ Mass ” 

Nothing could illustrate more forcibly the necessity of render- 
ing definite the meaning of some of our present fundamental 
terms in connection with the science of dynamics, than a com- 
parison of my letter to you on this subject (vol. xiii. p. 325) 
with the letter of Mr. Stoney, in reply to it (vol. xiii, p. 385), 
and that of Mr. Walker who follows Mr. Stoney. 

When we who call ourselves teachers do not agree as to the 
signification of the most elementary terms we use, it is not to be 
w^ondered at, if those who come to learn should fail to attain 
clear ideas on a part of the science, where such confusion of 
nomenclature prevails. 

My letter to you was for the purpose of pointing out an ambi- 
guity of language, and of suggesting, in order to get rid of 
this ambiguity, not an alteration of the meaning of any word 
whatever, but a veiy simple restriction in the use of words, and 
the bringing into more frequent employment a very valuable 
old word — gravity — which has been lying ready for use but left 
almost idle. Mr. Stoney admits the ambiguity to be a very 
real one. 

Mr. Stoney, however, says : “I fear Mr. Bottomley’s remedy, 
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if adopted, would introduce quite as serious, perhaps a more 
serious ambiguity. Gravity is an acceleration. When we say 
that gravity is less in a balloon, or in a mine, than at the surface 
of the earth, or greater at Glasgow than at Manchester, we are 
speaking of alterations of g — the acceleration due to the earth’s 
attraction ; and it would create confusion to employ this word to 
designate forces also.” 

Now I do not think that the use of the word gravity as an 
acceleration is at aU common. On the contrary, I have looked 
into all the books at my command and I cannot find any sup- 
port whatever for such a use of the word Every one is accus- 
tomed to speak of the “force of gravity.” To speak of the force 
of an acceleration would be a complete anomaly. 

AU the dictionaries that I have seen support my view that 
gravity means force, and does not mean acceleration. Take, for 
example, a good modem book, the Imperial Dictionary. There 
I find — Gravity (Lat. gravHas from heavy). I. Weight, 

heaviness. 2. In philosophy — that force by which bodies tend 
or are pressed, or drawn towards the centre of the earth — and so 
on ; showing that gravity always means force, though it has 
various shades of meaning in its occasional applications. 

Chambers’ Encyclopedia says that the force which causes 
bodies to fall towards the earth is termed gravity. The article 
goes on to speak of the force of gravity at the earth, at various 
heights above the earth, and at the moon. Acceleration is no- j 
where mentioned as a meaning of the word gravity. i 

Even if it could be shown that a few people have so far 
departed from the original etymological sense and prevailing 
use of the word gravity, as to employ it for an acceleration 
instead of for a force, this would only prove that the word is, to 
that limited extent, subject to ambiguity at present. The course 
that I advocated was to avoid ambiguity by employing the word 
gravity f used in its most common, and most authoritative sense, 
instead of a thor^jughly ambiguous word weighty in certain cases 
where misappreke.ision from the use of the latter word is likely 
to occur. 

It seems to me that Mr. Stoney and Mr. Walker have been 
led away by thiidong of the letter^, rather than of the important 
question at issuj. Tne letter g stands for a number. One way 
of specifying what number g stands for, is to say tliat it is the 
numerical expression for the acceleration due to gravity y that is, 
the acceleration due to the force of gra\ity acting on a falling 
mass. But this is simply because g is the number which repre- 
sents the force in Gaussian units on unit mass, and because the 
force of attraction on any body is proportional to the mass of the 
body. The latter is 0.71 ex periineu tally discovered law. To say 
with Mr. Walker th.rt “the symbol g'" is gravity,” and with 
Mr. Stoney that ‘‘gravity is an acceleration/’ seem to meexpressions 
equally elliptic on the one hand, and, without full explanation, 
misleading on the other. 

If Mr. Stoney offers any method of getting rid of the ambiguity 
better than that already introduced, others will gladly adopt it. 
As to hlr. Walker’s proposal to confine the use of the word 
“weight” to mean force, my former letter was partly for the 
purpose of showing this to be impossible. The act of parlia- 
ment, regulating weights and measures, settles that matter. Mr. 
Stoney’s letter forms, also, a sufficient answer to Mr. W'alker’s 
proposal 

University, GlasgOTv, March 27 J. T. Eottomley 

P.S. — Allow me to thank Mr. Barrett for his information as 
to the earliest use of spring balances for kilodynes. 

If Mr. Walker is serious in proposing to use vires for British 
kinetic units of force, he ought to avoid emtivires and millivires 
for 100 vires and 1,000 vires respectively. These would be utterly 
incompaiible with the use of the prefixes centiy kekto and milli, 
kilo in the now established metrical system. 


Birds as Astronomical Objects 

The following note which appears in the last number of 
Stray Feathers (iii. p. 419), seems to deserve more attention 
from astronomers than it will perhaps receive unless published 
where it will meet the eyes of others than Indian ornithologists. 
I beg leave, therefore, to ask that it may be reproduced in 
j Nature. 

I “Looking at the sun this morning, I saw birds very fre- 
■ ‘quently pass the disc. Some were in focus with the sun itself, 

i the wings being quite sharp against the disc, and must have been 
several miles high, but some were much nearer, and I estimate 


their distance from me at about two miles by the focus required 
to see them. These last must, however, have been quite a mile 
above the earth’s surface, and of course many were a great deal 
higher. 

“I suppose they were Kites, but the appearance there was 
rather as though the wings were long and narrow like those of 
Swallows, -whereas I should have expected the points to be 
blunted by the irradiation. 

“ The estimated distance between the tips might be a couple 
of feet. 

“Possibly this may interest some of the readers of Stray 
Feathers, “J. Tennant, R.E. 

“Roorkee, 23rd September, 1S75.” 

On this note the editor of Stray Feathers^ hir. A. O. Hume, 
remarks : — 

“Many of those birds must have been quite invisible to the 
naked eye. I have no doubt that Vultures, Kites, and Eagles 
often soar for hours at heights at which they are riius invisible 
to us, though we and our doings are quite within the grasp of 
their far-seeing gaze. This would help to account for the mar- 
vellous manner in which, when an animal is killed in the plains, 
an apparently speckless sky becomes in an incredibly short space , 
of time crowded with ‘ an heavenly host.’ ” 

V'e know so little with respect to the height at which birds ' 
do or can fly, that I am sure all ornithologists would gladly avail ' 
themselves of any observations on the part of helioscopists or 1 
other astronomers that would bear upon the matter, and I may 
add that perhaps the evidence they could offer might be of im- 
portance as regards the migration of birds. In Mr. Hume’s ■* 
remarks I entirely concur. Alfiied NeWTON 

Magdalene College, Cambridge, March 25 


How Typhoid Fever is Spread 

The case in which the poison of typhoid fever mixed with 
drinking water was transmitted through nearly a mile of porous 
earth, and which was mentioned in the abstract of my discourse 
to the Fellows of the Chemical Society (Nature, vol. xiii., 
p. 331), is fully described (in German) in the 6th Report of the 
Rivers’ Commission on the Domestic Water Supply of Great 
Britain. It will shortly appear, in English, in the Monthly Journal 
of the Chemical Society. Meanwhile perhaps I may be allowed 
to trespass upon your space with the following remarks : — 
The outbreak of typhoid fever occurred at the village of Lausen, 
near Basel, in Switzerland, and it was exhaustively investigated 
by Dr. A. Hagler of Basel, who has given a full account of it in 
the “ Deutsches Archiv. f Klin. Med. xi.” The source 
of the poison was traced to an isolated farmhouse on the ^ 
opposite side of an- -.untain ridge, where an imported case ■ 
of typhoid, followed by two others, occurred shortly before 
the outbreak. A brook which ran past this house received 
the dejections of the patients and their linen was washed in it. 
This brook was employed for the irrigation of some meadows near i 
the farm-house, and the effluent water filtered through the 
intervening mountam to a spring used in all the houses of 
Lausen, except six which were supplied with water from private 
weUs. In these six houses no case of fever occurred, but scarcely 
one of the others escaped. No less than 130 people, or seven- 
teen per cent of the whole population, were attacked, besides 
fourteen children, who received the infection whilst at home for 
their holidays, and afterwards sickened on their return to school. 

The passage of water from the irrigated meadows to the spring 
at Lausen was proved by dissolving in it, at the meadows, 18’ 
ewt of common salt, and then observing the rapid increase of 
chlorine in the spring water ; but the most important and inte- 
resting experiment consisted in mixing uniformly with the water 
50 cwt. of flour, not a trace of which made its way to the spring, 

; thus showing that the water was fiUere / through the intervening 
earth and did not pass by an undergroand channel. 

These are the main features of the case, but there are other 
interesting details showing how carefully the investigation was 
conducted \ for theses how'ever, I must refer Mr. MitcheS Wilson 
to the works above cited. It affords a dear warning of the risk 
■which attends the use, for dietetic purposes, of wat^ to which 
even so-called purified sewage gains access; notwithstanding 
that, -as at Lausen, such water may have been used with im- 
i punity for years, until the moment when the sewage became 
infected with tjrphoid poison, 

A/, E, Franklanu 
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Lisbon Magnetic Observations 

Mr. de Brito Capello, Director of the Lisbon Magnetic 
Observatory, having addressed to me several interesting results 
having reference to the notice of his observations which appeared 
in Nature, vol. xiii. p. 301, I am anxious to communicate 
them to your readers. 

With reference to the movement of the declination magnet 
from 8 A.M. to 2 p.M. Mr. Capello gives me the following mean 
values for each year from 1S5S to 1S75 : — 


I85S 

874 

1S67 ... 

... 6t5 

IS59 

10-54 

186S ... 

... 7*17 

i860 

lo-ii 

1S69 ... 

8 '42 

1861 

9-00 

1S70 ... 

... 10*83 

1862 

7 '84 

1871 ... 

... io*6o 

1863 

7’<55 

1 1872 ... 

9’45 

1864 

6 94 

' 1873 

8*22 

1865 

... ... 6-6i 

1 1S74 

• 7*23 

1866 

6'I9 

1 1S75 ••• 

6-09 


These quantities, Mr. Capello remarks, show the maxima iS59‘S 
and 1 870 '9, and the minimum 1867 ’i, agreeing very nearly with 
the epochs of maximum and minimum sun-spots. 

It also appears as if the minimum had been reached again last 
year, the mean oscillation { 6 ''og) being less than in 1867. This 
agrees with the conclusion derived by me from the Trevandmm 
observations, and communicated to the French Academy of 
Sciences last year. Dr. R. W^olf had previously (as I now 
find concluded from his sun-spot observations tliat the mini- 
mum would probably appear in 1875-6 ; and he considers we 
have now one of the short periods, which his tables of sun-spots 
show may be expected every 80-90 years. My own conclusion 
to the same effect (that we have now a short period) was founded 
on a consideration of the magnetic obseiyations. The last short 
period was that from the maximum 1829 *7 (shown by Arago’s 
observations) to that of 1837*5 (shown by Gausses observations), 
an interval of rather less than eight years. If we may take 
1875 *5 . as the epoch of the present minimum, then the interval 
from the last is nearly nine years. As the interval from the 
mhmaum of Arago (1824*2) to the next was nearly 9*2 years, we 
find a space of nearfy fo^-two years from the last short period 
to this one. Should this hold for tlie next maximum it will 
occur about 1879*0. 

Mr. CapcUo has obtained the interesting result that the curve 
showing the mean diurnal disturbance of the vertical magnetic 
force is the exact inverse of that for the mean diurnal disturbance 
of declination at Lisbon ; a movement of the north pole of the 
decimation magnet towards the west corresponding to one 
downwards of the south pole of the balance needle. Ic ap- 
pears also that the difference of sign in the temperature co- 
efficient for the balance magnet due to changes of the compen- 
sation bar from brass to zinc and zinc to brass, on which a re mark 
was made in Nature, vol. xiii. p. 302, does not affect the re- 
sults for the diurnal variation, each year giving the same mean 
law of a minimum vertical force between 1 1 A,i^. and noon,^ and 
a maximum near 5 p.m. whatever the sign of the temperature 
coefficient. It appears also that the results at Lisbon are con- 
firmed by those obtained at Coimbra, ninety miles to the north. 

John Allan Broun 


The Early History of Continued Fractions 

The reviewer in Nature, (vol. xiii., p. 304), very properly 
points out that the first mathematician who used continued frac- 
tions was Cataldi, and not Lord Brounker, as is stih often 
stated. 

To this fact I drew attention in a pamphlet, published in 
1874, not then knowing that De hlorgan had done the same 
many years ago. There is, however, in connection with the 
same snbject, another historical fact almost equally interesting, 
which few in this country seem to be aware of, and which there- 
fore it may be desirable to bring before your readers. 

Daniel Schwenter, a professor at Altdorf, in the first quarter 
of the seventeenth century, made use of the present well-known 
process for expressing the ratio of two integers as a continued 
fraction, and calculated the conve^ent, exactly in the mode at 
present followed. He does not indeed seem to have written 
as we now do the actual continued fraction obtained in any case, 

- 1 **Astrou£>niische Mittheilungea,*' 3 S, p. 37 S, July 1875 , 


but the process of repeated division, and the mode of finding the 
convergents were most fully described and exemplified by him.^ 

The following, therefore, seems to be, in few words, the early 
history of continued fractions : — 

1. Cataldi published, in 1613, his discovery that the square 
root of an integer can be expressed as an interminate continued 
fraction, 

8 

8 + . . . 

2. Schwenter, almost certainly without knowledge of what 
Cataldi had done, published in 1636 the mode of changing an 
ordinary fraction into a continued fraction with unit-numerators, 
and of calculating therefrom convergents to the given fraction, 

117 _ £ 

^3 ^ + 1 

3 "f J 

6 + 1 1 

4+1 
2 

3. Brounker, very probably in ignorance of what had been 
done by Cataldi and Schwenter, made the discovery that 

TT _ I 

2 ~ T + i_ 

2 + 4 

2 + 9 

2 + . . , 

which was published by Wallis in 1655 (“ Arithmetica Indni- 
torum” p. I Si), along with a tolerably complete theory of con- 
tinued fractions in general. 

The necessary details bearing on these three main facts will be 
found in a painstaking work by Prof. Favaro, “ Notizie Storiche 
suHe Frazioni Continue,” Roma, 1875, or in shorter form, 'in a 
school “programme” by Dr. Giinther, “Beitrage zur Erfind- 
ungsgescliichte der Kettenbriicke, ” 1872. 

That Cataldi, Schwenter, and Brounker, starting from totally 
different points should all light on the continued fraction form, 
and that it should be twice (perhaps nearly thrice) lost, are cer- 
tainly strange facts, forming a curious chapter in the history of 
scientific discovery. THOMAS MuiR 

High School of Glasgow 

The Dry River-beds of the Riviera 

Mr. R. E. Bartlett (Nature, vol. xiii. p. 406) asks fgr 
some theory to account for the existence of the broad stony river- 
beds of Piedmont. He instances the Paglione at Nice, which 
is indeed the merest rudiment of a river for the greater part of 
the year. But if Mr. Bartlett will w^ait, not so much for the 
snow’S on the Maritime Alps to be melted, as for the rainy weeks 
of autumn to come again, 

Quum fera diluvies quietos 
Irritat amnes, 

he will see that that now despicable river annually flows with a 
vehemence and a volume worthy of its size, hlany a dry and 
insignificant torrent-bed in the neighbourhood of Nice swells 
during the rainy season to a torrent indeed ; the thoroughness 
with which they then drain the adjacent slopes is amply sufficient 
to explain their existence and their appearance when their 
‘ ^ occupation’s gone. ” H en ry T. W H arton 

London, April 2 


The Flame of Common Salt 

Having been much interested in the progress cjf 'the investi- 
gations concerning the blue flame of common salt when thrown 
into a coal fire, I made the following experiments, by which I 
came to the conclusion that the origin of the blue flame is due to 
the presence of copper, which occurs in nearly every coal as an 
ingredient of the pyrites. 

According to “Bercelius,” by agency of the blow- pipe, small 

I See ‘‘Daniel Schwenter, Delicise physico-niathematicae,” Numberg, 
1636, p. III. M. Daniel Schwenter’s Geometrias practicse novas et auctae, 
Libri IV/’ durch Georgium Andrem BCchleni, Niimberg, 1657, p, 431, 
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traces of chlorine can be discovered by dissolving at first a larger 
quantity of oxide of copper in a bead of microcosmic salt \ if, 
then, any substance containing chlorine be brought in contact 
with the bead on the point of the blue jet, the blue flame of the 
blow-pipe is coloured azure blue ; the same colour is even exhi- 
bited when chloride of sodium and oxide of copper are heated 
in the head ; the yellow flame of the sodium is scarcely visible, 
and does not conceal the amre blue flame. 

In making the above experiment, I immediately suspected 
that the blue light imparted to the coal corresponds with the 
light of the microcosmic bead, the chlorine of the salt combines 
with the copper, which bums with the azure blue flame. 

To convince myself that the blue colour is not due to any 
other cause, I took a charcoal fire free of copper, and threw salt 
into it ; the salt gave a slightly yellow flame of sodium, and not 
the minutest trace of a blue flame could be discovered, though 
large quantities of salt were used, but on throwing the slightest 
quantity of oxide of copper on to the charcoal, the azure blue 
colour occurred instantly. 

The follo^ving chlorides, HCl, KCl, NH4CI, BaCl.,, CaClj 
wliich I had at my disposal, exhibited more or less a blue colour 
when cast into a coal fire. T. N. Mullir 

Middleton St. George 


OUR ASTRONOMICAL COLUMN 


Double Stars. — Baron Dembowski communicates to 
the Astro?iomische Nachrichten^ Nos. 2,076-2081. his 
later measures of double-stars, amongst which is a con- 
siderable number of well known binaries. The measures 
are given in a slightly modified form from that adopted 
in most of the Barones previous important communi- 
cations, which commenced in voL 62 of the above 
periodical 

For the sake of facilitating a comparison with the best- 
determined orbits of revolving double-stars, we extract a 
few of the most recent Gallarate epochs or means of the 
year's measures : — 


Name of Star. 

Castor 

Cancrl 

I Urtce Maj. .. 

7 Viiginis 

I Bootis 

77 Coronse Bor. ... 

I Scorpii 

^“"Herculis 
70 Ophiuchl ... 

5 Cygni 

3062 


Year. 

Position. 

Distance. 

Position 
{c - q). 

Distance 
(c - 0). 

iS 7 S '25 

23^03 

5*54 

+ 

o '-94 

"T 

0-39 

1875-14 

130-94 

0-74 

+ 

0*88 

- 

0*05 

iS 75'27 

317-56 

1*09 

+ 

6*44 

- 

0*13 

1874-93 

159-35 

4-77 

+ 

o-8o 


0*00 

1874-89 

286*32 

4*54 

+ 

I-I 2 

4 - 

1*02 

1875-41 

66-69 

0-S6 

- 

3*13 

- 

0*13 

1S74-96 

68-97 

7*12 

- 

1*80 

+ 

o'o6 

1875-52 

149-09 

1*41 

-• 

1-20 

- 

0*09 

1875-52 

S3 -73 

3 * 4 S 

+ 

3 -n 

4- 

0-85 

1S75 -02 

335-26 

I '60 

- 

1*13 

- 

0*14 

1875-67 

292-17 

1*47 

- 

4-62 

4 - 

0-14 


The Equator of Mars.— Sir W. Herschel’s deter- 
mination of the position of the plane of the equator of 
this planet, from observations made in the autumn of 
17S3, was communicated to the Royal Society in Decem- 
ber of the same year. He found for the inclination of the 
axis to the orbit, 61^ iS', and therefore for the obliquity on 
the globe of !Mars, 28" 42' ; the inclination of the axis to the 
ecliptic, 59° 42', the north pole being directed in 17S3 to 
longitude 347^ 47I From these figures we deduce for the 
ascending node of the equator of Mars upon that of the 
earth (n) 48° 9', and its inclination thereto (i) 41^ 27I 

Olbers, from the observations of Schroeter and Hard- 
ing, on the south polar spot upon Alars in October and 
November, 179S, found for the longitude of this pole 
172° 54'7, and the latitude 60^ 33'‘2, and hence T,vehave 
for the ascending node of the equator on the orbit, 
84“ 54', and for the obliquity on Mars, 27° 57' ; the ascend- 
ing node of the equator of ^lars upon the terrestrial 
equator 50® 29', and the inclination jf 14'. 

But the determination which has been generally relied 
upon as the best yet available is that made by Dr. Oude- 
manns, now director of the Observatory at Batavia, from 
measures by Bessel with the Konigsberg heliometer, 
1833-37. For about i834'o he found the longitude of 
the north pole of IMars 349° i', and its latitude 61° 9'. 
The node of the orbit of the planet in the ecliptic being 
at this time in 48° 16', and the inclination 5T, we have 
for the ascending node of the equator of Mars on his 
orbit, 80® 50', and for the obliquity of the Martial ecliptic, 
27° 16', and therefore for the ascending node of the equator 
of jNIars upon the terrestrial equator, 47° 34', and its in- 
clination, 39° 561 Assuming these figures to apply to 
1834*0, we get for 1877— 

N = 47" 55' I = 39" 46'. 

A Southern Comet (?). — The Wangamti Herald 
(N.Z.), of January 20, says : — ^‘WTiat appeared to be a 
small comet was visible in the south, in the constellation ot 
Argo Na\’is, for about two hours last night, the rising 
moon rendering it invisible. It was very small, and 
appeared to be rapidly moving towards the east.'^ The 
summary number of the Melbourne Argus of January 26 
has no reference to the visibility of a comet, and the 
above notice at present requires confirmation. 


RROK FLOWERS S HUNTERIAN LECTURES 
ON THE RELATION OF EXTINCT TO EXIST- 
ING MAMMALIA ^ 

VL 


The orbits with which the above comparisons have been 
made are by the following calculators ,• the periods of 
revolution are added. 

996*85 years. 

62*4 „ 

60-68 „ 

185-01 „ 

168*9 „ 

41-58 
49-05 „ 

34*22 „ 

94*37 „ 

415*1 

112-64 „ 

Comparisons are omitted in the cases of several binaries, 
the orbits of which have been worked up to about present 
time, principally by Dr. Doberck, of Markree Observatory. 
hlr. W. Plummeris orbit of f Cancri gives the angle 15® 
greater than the measures, the distance nearly agreeing. 
The orbit of f Urs£e Majoris by Dr. Ball, of Dunsink 
Observatory, Dublin, is not available as printed in the 
“ Monthly Notices of the Royal Astronomical Society, 
the excentricity bein? omitted, and the same element has 
escaped also in Dr. Doberck's orbit of o- Coronas Borealis, 


Castor 

Thiele ... 

C Cancri 

. 0. Struve 

1 Ursre Majoris .. 

. Hind ... 

7 Virginis ... 

Thiele ... 

i Booiis 

. Hind ... 

7 } Corona Bor. . . 

. Wijkander 

1 Scorpii 

. Thiele ... 

^Herculis 

. Duner ... 

70 Ophiuchi 

. Schur ... 

5 Cygni 

. Behrmanu 

3062 

. Schur ... 


T he order Cetacea is one of peculiar interest, having 
many specialities of structure, and being sharply 
defined from all other groups, with no outlying or doubt- 
ful forms at present known. Being purely aquatic ani- 
mals, and all of considerable size, their remains are more 
readily preserved than those of some other orders. None, 
however, have been met with in the well-explored deposits 
of the cretaceous seas, or indeed in any European strata 
(wflth the doubtful exception of the cervical vertebrae of 
Palceocetus from Ely), earlier than the Miocene. Abun- 
dant remains are, however, found in various Miocene and 
Pliocene marine beds, notably at Antwerp, in many parts of 
France, Germany, especially the Vienna basin, ItMy, and 
South Russia They are also found, though in a less 
perfect condition, in the crags of the east of Engird. 
In the Eocene deposits of the eastern states of Amerkra, 
the strange and gigantic Zeuglodons occupy the place of 
the ordinary, Cetacea, which occur in the Miocene and 
later ages. 

Among the existing members of the order there are 
two very distinct types, the toothed whales or OdonfoceteSy 

3 Abstract of a course of lertures 4 clirercd at th* Royal College ^ Sur- 
geons “ On tbe Relation of Extisct fco Existing Majsunalja, with Special 
Reference to the Deriratire Hjrpothftsis,” ia conclusianof the course of 1X73. 
(Sec Reports in Nxtux* for that year.) Continued from p, 410. 
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and tKe baleen whales or ^lysticctis^ and none of the 
known extinct forms present true transitional or interme- 
diate characters \ but it must be remembered that even 
such remains as have been already collected have not 
yet been thoroughly worked out. The Mysticetes appear, 
at first sight, the most specialised and aberrant, in the 
absence of teeth, in the presence of whalebone or baleen, 
in the form and size of the mouth ; but as we see in other 
groups, dental characters and all such as relate to the 
prehension of food generally, are essentially adaptive, 
and consequently plastic or prone to variation, and hence 
cannot well be relied upon as tests of affinity. In 
another character, also adaptive, the laxity of the con- 
nection of the ribs with the vertebral column and with 
the sternum, and the reduction of that bone in size, 
allowing great freedom of expansion of the thoracic 
cavity, for prolonged immersion beneath the water, the 
Mysticetes have passed beyond the Odontocetes in spe- 
cialisation. On the other hand, the great symmetry 
of the skull, the more anterior position of the nares, 
and their double external orifice, the form of the nasal 
bones, the presence of a distinctly developed olfactory 
organ, the mode of attachment of the periotic bone to the 
cranium, the presence of a caecum, and the regular ] 
arrangement of the alimentary canal, the more normal 
characters of the manus and the better development of 
the muscles attached to it, and the presence (in many 
species at least) of parts representing a hind limb, all show 
less deviation from the general mammalian type_ than is 
presented by the Odontocetes. Taking all their struc- 
tural characters into consideration, as well as what we 
know of their past history, it does not appear that we can 
consider either type to have been derived^ from the other, 
at all events in the form in which we see it now, but must 
rather view them as parallel groups. 

Among the Mysticetes, in the especially distinguishing 
characters of the division, the Baltznoptei^cB are less 
specialised than the Balcencz^ which in the greater size of 
the head, the length and compression of the rostrum, the 
development of the baleen, and the shortness of the cer- 
vical region, are exaggerated t>^es of the former, and yet 
they retain more fully some primitive characters, as the 
better development of the hind limb, the pentadactylous 
manus, and the absence of a dorsal fin. Both forms are 
found distinct in a fossil state as far back as the early 
Pliocene, but generally represented by smaller species 
than those now existing. The Mysticetes of the Miocene 
seas were, as far as we know at present, only BahvjiopUrce^ 
some of which {Cetoiheriumj Brandt) were, in the elongated 
flattened form of the nasal bones, the greater distance 
between the occipital and firontal bones at the top of the 
head, and the greater length of the cervical vertebrae 
more generalised than those now existing. In the form 
of the mandible they are considered by Van Beneden to 
present more approximation to the Cetodonts. 

Among the toothed wffiales, the earliest known form, 
the Zeuglodon^ was far the most aberrant, approach- 
ing in the structure of its skull and teeth to a more gene- 
ralised but very low carnivorous type. In smallness of 
cerebral cavity, compared to the mouth and other parts 
of the'sk^, it is as far below all other known cetaceans, 
as the singular Arcto(yo7i primcBut€s is below all carni- 
vores. One could quite imagine that the skull of a very 
degraded seal would present many features in common 
with Zeuglodon, and this is the only near link we seem to 
possess between the Cetacea and the rest of the animal 
world. All the resemblances which some naturalists have 
seen between the skull of Zeuglodon and the Sirenia are 
purely superficial and imaginary. The forward position of 
the narial ape^re and the length and flatness of the 
nasal bones which this animal possesses in common with 
(though to a greater extent than) the Mysticetes, we may 
suppose to he common primitive cetacean characters, 
tii^gh completely lost in all other known Odontocetes. 
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Even the Squalodons, which in dental characters so much ' 
resemble the Zeuglodons as to have been placed in the 
same genus by some zoologists, agree in their essential 
cranial characters with the ordinary dolphins. They are, 
in fact, dolphins with double-rooted molar teeth, peculiar 
to the Miocene formations of Europe and America. 
Among existing dolphins, Plata7iista has been considered 
to conform most to the general type of mammali^ struc- 
ture. It is therefore interesting to find a similar form 
\ChampsodelpJiis) well represented among the earliest 
fossil remains of Cetaceans in Europe, and others abun- 
dant in North America, Apart from these the greater 
number of toothed whales range themselves under the 
two principal heads of Ziphioids or PhyseU7‘oids, and 
Delphi noids. The former are an ancient group, of which 
the remains are exceedingly numerous in the Antwerp 
and Norwich crags, and of which the existing sperm 
whale is a highly modified and specialised torm. Among 
i the latter, Delphinns and its various modifications may be 
regarded as the dominating type of Cetaceans at the pre- 
sent day, abundant in slightly differentiated species, and 
abundant in individuals. They are in this respect to the 
rest of the order, much as the hollow-homed ruminants 
are to the Ungulates. 

It seems in vain at present to speculate upon the origin 
of the Cetacea. They present no marks of closer affinity 
to the lower classes of Vertebrates than do the rest of 
their own class. Indeed, in all that characteristically 
distinguishes a Mammal from the oviparous Vertebrates, 
especially in the nervous and reproductive systems, they 
are far above many other groups of the class. There is 
no existing order of land mammals to which they can be 
said to be decidedly and unquestionably allied. ^ Their 
agreement with the Sireyiia is mainly in modifications of 
structure adapted for a somewhat similar mode of exist- 
ence, w-hile in many essentials the difference between 
them is as wide as that between any other tw’o orders. 
Taking into consideration many of their habits, and their 
food, and bearing Zeuglodo7t in mind, a relationship to 
the Carnivora through the seals seems indicated ; but if 
the mode of development has the weight many modern 
zoologists are disposed to assign to it, their affinities 
would be rather with the Ungulates, an order fi’om which, 
on other grounds, they are far removed. 

(Pe he continued.') 


ON REPULSION RESULTING FROM RADF 
ATION— Fart IV. ^ 

T N this paper the author describes experiments on the 
^ repulsion produced by the different rays of the solar 
spectrum. The apparatus employed is a horizontal beam 
suspended by a glass fibre, and having square pieces 
of pith at each end coated with lampblack. The whole is 
fitted up and hermetically sealed in glass, and connected 
with an improved mercury-pump. In front of the square 
of pith at one end a quartz window is cemented to the 
apparatus ; and the movements of the beam, when radi- 
ation falls on the pith, are observed by a reflected ray of 
light on a millimetre-scale. The apparatus was fitted up 
in a room specially devoted to it, and was protected on 
all sides, except where the rays of light had to pass, with 
cotton-wool and large bottles of water. A heliostat 
reflected in a constant direction a beam of sunlight, 
which was received on an appropriate arrangement of 
slit, lenses, and prisms for projecting a pure spectrum- 
Results 'were obtained in the months of July, August, and 
September ; and they are given in the paper graphically 
as a curve, the maximum being in the ultra-red, and the 
minimum in the ultra-'dolet. Taking the maximum at 

^ Abstract of a paper read befor the Royal Society, Feb- 10, 1S76, by 
Wiliiam Crooke*, F.R.S., S:c. 
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100, the following are the mechanical values of the dif- 
ferent colours of the spectrum 


Ultra-red 
Extreme red ... 
Red ... 
Orange 
Yellow 
Green 

Blue 

Indigo 

Violet 

Ultra-violet 


100 

85 

73 

66 

57 

41 

22 

%\ 

6 

5 


A comparison of these figures with those usually given 
in text-books to represent the distribution of heat in the 
spectrum is a sufficient proof that the mechanical action 
of radiation is as much a function of the luminous rays 
as it is of the dark heat-rays. 

The author discusses the question, “Is the effect due 
to heat or to light ?” There is no real difference between ^ 
heat and light ; all w'e can take account of is difference of 
wave-length ; and a ray of a definite refrangibility cannot 
be split up into two rays, one being heat and one light. 
Take, for instance, a ray of definite refrangibility in the 
red. Falling on a thermometer it shows the action of 
heat, on a thennopile it produces an electric current, to 
the eye it appears as light and colour, on a photographic 
plate it causes chemical action, and on the suspended 
pith it causes motion. But all these actions are insepa- 
rable attributes of the ray of that particular wave-length, 
and are not evidence of separate identities. 

The author enters into some theoretical explanations of 
the action of the different parts of the spectrum, but these 
cannot well be given in abstract 

An experiment is described by which sunlight was fil- 
tered through alum, glass, and water screens, so as to cut 
off the whole of the ultra-red or dark-heat rays. The ray 
of light which was thus freed from dark heat was allowed 
to- fail on the pith surface of the torsion-apparatus, when 
it produced a deflection of 105®. On interposing a solu- 
tion of iodine in disulphide of carbon the deflection fell 
to 2®, showing that the previous action was almost entirely 
due to light. With a candle tried under the same circum- 
stances, the light filtered from dark heat produced a 
deflection of 37°, which was reduced to 5° by interposing 
the opaque solution of iodine. 

In order to obtain comparative results among discs of 
pith coated with lampblack and with other substances, a 
torsion-apparatus was constructed in which two or more 
discs coiild be exposed one after the other to a standard 
light. One disc always being lampblacked pith, the other 
discs could be changed so as to get comparisons of action. 
If the action of radiation from a candle on the lamp- 
blacked disc be taken as 100, the following are the pro- 
portions obtained : — 


Lampblacked piili 

100 

Iodide of palladium ... 

... 87-3 

Precipitated sil ver 

56 

Amorphous phosphorus 

... 40 

Sulphate of baryta 

- 37 

Milk of sulphur 

... 31 

Red oxide of iron 

... 28 

Scarlet iodide of mercury and copper 

22 

Lampblacked silver 

... iS 

White pith 

... 18 

Carbonate of lead • 

13 

Rock-salt 

6*5 

Glass 

6*5 


In consequence of some experiments tried by Professors 
Tait and Dewar, and published in Nature, vol. xii. p. 
217, the author fitted up a very sensitive apparatus for the 
purpose of carefully examining the action of radiation on 
alum, rock-salt, and glass. The source of radiation was 
a candle. Perfectly transparent and highly polished 
plates of the same size were used, and the deflection was 


made evident by an index ray of light. Taking the action 
on the alum at 100, that on the rock-salt in five successive 
experiments was 8r, 77*3, 71, 62*5, 60*4. This increasing 
action on the alum was found to be caused by efflor- 
escence, which took place rapidly in the vacuum, and 
rendered the crystal partially opaque. A fresh alum 
plate being taken, this and the rock salt were coated with 
lampblack and replaced in the apparatus, the black side 
away from the source of radiation, so that the radiation 
would pass through the crystal before reaching the lamp- 
black. The action of radiation was in the proportion of 
blacked alum 100 to blacked rock-salt 73. 

Rock-salt and glass were next tested against each other 
hi vacuo in a torsion-balance. Professors Dewar and 
Tait say that rock-salt is inactive when the beam from a 
candle is thrown on it, while a glass disc is active. The 
author has failed to corroborate these results ; he found 
the mean of several concordant observations to be — rock- 
salt 39, glass 40. 

The Measiu^ement of the Force . — The author de- 
scribes a torsion-balance in which he is enabled to 
weigh the force of radiation from a candle, and give 
it in decimals of a grain. The principle of the in- 
strument is that of W. Ritchie's torsion-balance, de- 
scribed in the Philosophical Transactions for 1830. The 
construction is somewhat complicated, and cannot be 
well described without reference to the diagrams which 
accompany the original paper. A light beam, having two 
I square inches of pith at one end, is balanced on a very 
fine fibre of glass stretched horizontally in a tube, one end 
of the fibre being connected with a torsion-handle passing 
through the tube, and indicating angular movements on a 
graduated circle. The beam is cemented to the torsion- 
fibre, and the whole is enclosed in glass and connected 
with the mercury-pump and exhausted as perfectly as 
possible. A weight of 0*0 r grain is so arranged that it 
can be placed on the pith or removed from it at pleasure. 
A ray of light from a lamp reflected from a mirror in the 
centre of the beam to a millimetre-scale 4 feet off shows 
the slightest movement. When the reflected ray points 
to zero, a turn of the torsion-handle in one or the other 
direction will raise or depress the pith end of the beam, 
and thus cause the index ray to travel along the scale to 
the right or to the left. If a small weight is placed on 
one end so as to depress it, and the torsion-handle is then 
turned, the tendency of the glass fibre to untwist itself will 
ultimately balance the downward pressure of the weight, 
and will again bring the index ray to zero. It was found 
that when the weight of the ^ of a grain was placed on 
the pith surface, the torsion-handle had to be turned 
twenty-seven revolutions and 353°, or 10073° before the 
beam became borizontaL The downward pressure of the 
of a grain was therefore equivalent to the force of 
torsion of the glass thread when twisted through 10073°. 

The author next ascertained what was the smdLest 
amount of weight which the balance would indicate. He 
found that 1° of torsion gave a very decided movement of 
the index ray of light, a torsion of 10073° balancing the 
of a grain, while 10074° overbalanced it. The balance 
will therefore turn to the ^ grain. 

Divide a grain weight into a million parts, place one of 
them on the pan of the balance, and the beam will be in- 
stantly depressed. 

Weighed in this balance the mechanical force of a 
candle 12 inches off was found to be o’ooo444 grain ; of 
a candle 6 inches off 0*001772 grain. At half the distance 
the weight of radiation should be four times, or 0*001776 
grain; the difference between theo^ and epq)eTiment 
being only four millionths of a grain is a sufficient proof 
that the indications of this instrument, like those of the 
apparatus previously described by the author, follow 
rigidly the law of inverse squares. An examination of 
the differences between the separate observations^ ^d the 
mean shows that the author's estimate of the sensitiveness 
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of his balance is not excessive, and that in practice it will 
safely indicate the millionth of a grain. 

One observation of the weight of sunlight is given ; it 
was taken on December 13 ; but the sun was so obscured 
by thin clouds and haze that it was only equal to io‘2 
candles 6 inches off. Calculating from this datum^ it 
is seen that the pressure of sunshine is 2*3 tons per square 
mile. 

The author promises further observations wnth this in- 
strument, not only in photometry and in the repulsion 
caused by radiation, but in other branches of science in 
which the possession of a balance of such incredible deli- 
cacy is likely to furnish valuable results. 


SCIENCE IN GERMANY 
{From a Ge 7 ‘ma 7 i Cor 7 ‘espond€ 7 ii^ 

A FEW years ago Edlund attempted to decide the 
question whether the galvanic current is capable of 
directly altering the volume of a conductor through which 
it flows, or not, 2.5., whether changes of volume were 
demonstrable that were independent of the heat produced 
in the conducting wire ? The results of his experiments 
appeared to furnish an affirmative answer to this question. 
More recently, Streintz published an investigation, the 
result of which was a confirmation of Edlund’s view on 
the expanding power of the galvanic current. The ex- 
panding action found by Edlund was from 2*8 to 6'5 per 
cent, of the action of the heat simultaneously produced ; 
that found by Streintz was considerably greater. In soft 
iron it amounted to 27 per cent, of the action of the heat. 

From the fundamental importance which attaches to 
this question, in relation to the theor}" of galvanism, and 
from the difficulty of demonstrating the volume-changes 
referred to, apart from the actions of the heat simulta- 
neously produced, it was desirable that the subject should 
be investigated by a method as free from error as pos- 
sible. Such an investigation has lately been carried out 
by Herr Exner, in Vienna, The essential points of his 
method are as follows ; — 

Two pieces, a and of the same wire, about equally 
long, were suspended vertically one over the other, as 
indicated schematically in the figure. The lower piece, 
by passed centrally through a glass tube, c, which was 
quite open above, but closed below with a cork, which 
merely gave passage to the wire <5 by a short glass tube 



(2mm. wide) inserted in it. From the lower end of the wire 
^ hung the plate d for holding weights. This was fur- 
nished at its base with a sharp iron point, meant to act 
on one arm of a lever which could be turned about 
while the other arm bore the mirror f at right-angles to 
its axis, and so in a vertical plane. If the image of a 
vertical scale were obseived in this mirror ’Rnth a tele- 
scope, t" e least change m lengih of the wires a and b 
co^ thv^^jby be perceived. From the point of cos- 
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nection between a and b a wire was connected with the 7 
battery g. The other pole of the battery was connected J 
with the commutator /^, and thus the current could be sent . 
either through the rheostat i to the suspending point of the f 
wire a and through the latter back to the battery, or on the 
other side to the mercury cup in which is dipped the 
bent end of a short copper wire soldered to the plate, d, 
establishing thus a conductive connection between the 
commutator h and the wire b. Through the latter the 
current then went back to the battery. One could thus 
easily send the current successively through each of the 
two wire-pieces, a and < 5 , separately, and so observe the 
elongation experienced by each. Since, as has been 
said, the two pieces a and h were not exactly equal in 
length, their elongations were also not exactly equal j to 
make them equal, the rheostat i was inserted, by which 
the resistance in the circuit g hi a g was so regulated, that 
with unchanged battery the successively observed elon- 
gations of a and b were the same. Water was now allowed 
to pass through the glass tube r, in order to take away as 
much as possible of the heat produced in the wire b by 
the galvanic current. If, now, the current passed through 
by only the elongation which might occur independently 
of the heat action of the current would be observed, the 
heat produced being removed by the flowing water.’- ^ If, 
however, the current passed through both an elongation 
produced in a through direct action of the current, and the 
elongation through action of heat would be observed at 
the same time. [These experiments might of course also 
be made with only one piece of wire, e.g, b. The second 
piece ay serves only for making the obvervations more 
quickly in succession.] 

It was found that the galvanic expansion expressed in 
percentage of the heat-expansion was only about 1*2 to 
2*2 per cent. ; and no connection was recognisable with 
the nature of the metal employed. If it be considered 
that these values, of course, can only be an upper limit, it 
will follow from the smallness of the effect obtained that 
there is no sufficient ground for the hypothesis of a 
special expansion-power of the galvanic current. There 
can hardly be any doubt that the slight expansion which 
the water-inclosed wire still shows is simply and alone 
due to the heat remaining in it. W. 


THE INTERNATIONAL METRIC COMMIS- 
SION AT PARIS 

I N previous numbers of NaI'URE^ some information 
has been given of the proceedings of the International 
Metric Commission of Paris, and of the progress of their 
work in providing new international standards of the 
metric system. The construction of the new standard 
metres and kilogrammes of platinum-iridium, which was 
entrusted to the French section of the Commission, is 
now approaching completion, and their comparisons with 
the old standards of the Archives and with each other will 
probably be commenced early this spring. 

It has been already explained that the definitive verifi- 
cation of the new standards was entrusted by the Com- 
mission to a permanent committee of twelve of their 
members, each representing one of the principal civilised 
countries interested. For the purposes of providing the 
committee with the necessary means of exercising their 
duties, and of giving an authoritative international 
character to the new standards, and to the regulations to 
be adopted for the custody and use of the new inter- 
national metric prototypes, a diplomatic conference was 
held at Paris in March 1875, when a convention was 
entered into for effecting these objects. 

Papers relating to the meeting and proceedings of this 
diplomatic conference, drawn up by Mr. Chisholm, the 
Warden of the Standards, who was the representative of 

^ It may happen that the heat of the wire is not entirely carried oft 1*y the 
flowing water. 

® Vol, vii. pp. 197 and 237 ; vol. viii. p. 403 ; vol. x. p. 130. 
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Great Britain at the Conference, were laid before both 
Houses of Parliament last session by Her Majesty’s com- 
mand. Some further information upon the subject is 
contained in the Ninth Annual Report of the Warden of 
the Standards, recently published. 

^ The following is a summary of the terms of the Conven- 
tion, *Vhich bears date Paris, May 20, 1875. 

By the two first Articles the high contracting parties 
agree to found and maintain at their common expense an 
International Bureau of Weights and Measures, scientific 
and permanent, its seat to be at Paris. The French 
Government will undertake to facilitate the acquisition, 
or if requisite, the construction of a building to be spe- 
cially appropriated for this purpose. 

^ Article 3 fixes the conditions under which the Interna- 
tional Bureau will execute its functions. It is to be placed 
under the exclusive direction and superintendence of an 
International Committee of Weights and Measures, which 
itself is to be under the authority of a General Conference 
of Weights and Measures formed of delegates from all 
the contracting Governments. 

The President for the time being of the Academy of 
Sciences at Paris is to be the President of the General 
Conference of Weights and Measures. But this body 
will not be called into existence until the verification of 
all the new standards shall have been completed, when it 
will be convoked for the purposes of sanctioning them 
and their distribution. All the Governments who send 
delegates to the International Metric Commission will be 
entitled to be represented at the General Conference. 

Articles 5 and 6 relate to the organisation of the Inter- 
national Bureau, the International Committee, and the 
Conference General. The duties of the International 
Bureau are specified as follows : — The verification and 
conservation of the new metric prototypes of the metre 
and kilogramme, the construction of which has been en- 
trusted -to the French Section of the International IMetric 
Commission ; the verification of all the copies of these 
prototypes and their periodical comparisons ; the verifi- 
cation and comparison of geodesical measuring instru- 
ments ; and the comparison and verification of standards 
and scales of precision. 

Articles 7, 9, and 10 fix the establishment of the Inter- 
national Bureau and the mode of defraying the expenses 
by contributions from all the contracting governments, 
according to a scale based on the respective amounts of 
their actual population. 

These expenses are limited by Articles 5 and 6 of the 
Regulations annexed to the Convention to the total 
amount of 400,000 francs (16,000/.) for establishing the 
Bureau and providing it wth all the requisite instru- 
ments, together with an annual sum not exceeding 
100,000 francs (4,000/.) for the current expenditure, re- 
ducible to 50,000 francs (2,000/.), after the completion 
and distribution of the new national metric standards.^ 

Articles ir, 12, 13 of the Convention reserve the right 
to every other civilised state to take part in it, under 
specified conditions ,* and enable the contracting parties 
by common agreement to make all such modifications in 
the terms of the Convention as may be found by expe- 
rience useful ; they also allow any of the contracting 
parties to withdraw from the Convention at the expiration 
of a term of twelve years. 

A series of Regulations are annexed to the Convention, 
which fix the details of the organisation of the Interna- 
tional Bureau, and of the composition and functions of 
the International Metric Committee and of the General 
Conference. Some transitory provisions are also an- 
nexed, relating to the completion of the construction 
of the new standards by the French Section, and their 
verification and distribution ; as well as the mode of con- 
stituting the new International Committee and the Gene- 
ral Conference. 

At the Conference, the sittings of which were continued 


during ]March and April 1875, twenty of the principal 
civilised countries were represented, viz. : — Germany, 
Argentine Republic, Austria and Hungar>', Belgium, 
Brazil, Denmark, Spain, United States of America, 
France, Great Britain, Greece, Italy, Holland, Peru, Por- 
tugal, Russia, Sweden and Norway, Switzerland, Turkey, 
and Venezuela. 

The Convention was signed by the plenipotentiaries of 
seventeen of these countries. The Governments of three 
countries — Great Britain, Holland, and Greece— declined 
to take part in the Convention. They were willing to 
take part in it, and to contribute towards the expenses of 
the International Bureau, if its objects were limited to 
the verification of the new metric standards and the 
custody and use of the new prototypes, but they refused 
to take part in a Convention which established a per- 
manent international institution for other and larger 
scientific objects, and for promoting the progress of the 
Metric System. 

Further grounds for the refusal of the British Govern- 
ment were that by the terms of the Convention the Inter- 
national Metric Commission, to which delegates from this 
country were appointed by the Government, was virtually 
suppressed, and its functions and duties transferred to the 
new Committee ; that the propagation of the metric 
system was declared to be one of the primary duties 
of the new General Conference, thus sanctioning the 
objectionable precedent of directly authorising a scientific 
body to interfere with national usages in counu'ies where 
the metric system has not been adopted. 

The result of their Governments declining to take part 
in the Convention has been that the representatives of 
Great Britain and of Holland have been compelled to 
decline to act upon the new International Committee, 
which was fixed by the Convention to be formed of the 
twelve members of the Permanent Committee, \rith the 
addition of the representatives of Italy and Switzerland, 
The Committee now consists of the following^ twelve 
members, who are to have the direc.i^n ci ino interna- 
tional Bureau : — 


General Ibau^z, representing Spain, PresMent. 

Dr. Forster, „ Germany, 


Dr. J. Herr, 

M. Stas, 

General Morin, 

Prof. Hilgard, 

Dr. Wild, 

General Baron Wrede, 
Prof. Broch, 

Husny Bey, 

Prof. Govi, 

Dr. Hirsch, 


Austria. 

Belgium. 

France. 

United States of America. 
Russia. 

Sweden. 

Norway. 

Turkey. 

Italy. 

S-vritzeiland, Secrctarj% 


Under the terms of the Convention, the ratifications were 
to be exchanged on Dec. 20, 1S75, the comunttee to 
enter on their full functions on Jan. i, 1876. Meanwhile, as 
soon as the provisional instrument of the Convention was 
signed by the plenipotentiaries on April 15 last, the Com- 
mittee were authorised at once to constitute themselves 
and to make their preliminary arrangements. They ac- 
cordingly held five meetings and elected their president 
and secretary, as already stated, and they provisionally 
appointed Prof. Govi director of the International Bureau. 
By icicle 6 of the Regulations annexed to the Convention, 
the yearly salary of the secretary to the Committee is 
fixed at 6,000 francs (240/.), and that of the director of the 
Bureau, who is to reside there, is fixed at 15,000 francs 
(600/.). The Committee at the same time selected the 
Pavilion Breteuil in the park of St Cloud as the site of 
the Bureau. 

On Dec. 20, 1875, the representatives of eleven out of 
the seventeen contracting Governments met at Versailles, 
and exchanged ratifications of the Convention. It was 
announced, that the Governments of Austria and Hun- 
gary, the United States of America, and Portugal, had 
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not yet been able to obtain the sanction of their Legisla- 
tures for the ratification of the Conventionj and they I 
requested further time for this purpose. The Argentine 
Republic and Vene2uela also requested further time, and 
the requests were granted. Brazil alone declined to ratify 
the Convention and take part in its objects. 

Before the adjournment of the late French National 
Assembly, they passed a law which was introduced by the 
French Government to grant the Pavilion Breteuil at St. 
Cloud, with some adjoining land, to the directors of the 
International Bureau for the purposes of this scientific 
institution, so long as it shall continue in existence. 

The following appear to be the approximate proportions 
which the several contracting States will have to contribute 
towards the expenses of the new International Metric 
Btireau, based on Article 20 of the Regulations, by which 
the unit of contribution is to be determined from the 
population of each State, expressed in millions, and mul- 
tiplied by the coefficient 3 for those countries where the 
metric system is adopted compulsorily ; by 2 where it is 
adopted permissively ; and by i for other countries. 
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If Great Britain had taken part in the Convention, the 
contribution from this country towards the expenses of 
establishing the International Bureau would have been 
about 600/., and towards the annual expenditure for the 
first period about 1 50/. a year. 

The Internationa Committee are now therefore in a 
position at once to commence operations. ^ They are to 
meet at least once a year, and between their session can 
deliberate and pass resolutions by correspondence. They 
considered that at least a year must elapse from Jan. i, 
1S76, before their new building and instruments will be 
ready for use. They therefore passed a resolution 
charging their executive to notify to the French Section 
that the Committee would not be prepared to commence 
their comparisons and verifications of the new Metric 
Standards before the spring of 1877. This will give 
plenty of time to the French Section to complete the 
construction of these new Standards and to make all 
such comparisons with the Standards of the Archives 
and with each other as may be necessary to ascertain 


their values with the requisite precision, before delivering 
the Standards to the International Committee for defini- 
tive verification. H. W. Chisholm 


PHYSICAL SCIENCE IN SCHOOLS 

I T may contribute profitably to the discussion of the 
subject of Physical Science in Schools, if I state 
briefly the experience of an effort, extending over twenty- 
eight years, to give this subject a prominent, if not its 
merited place in our work. I may say that my boys 
rarely go to a university, and are almost wholly absorbed 
in professions, manufactures, and commerce. 

Mr. TuckwelFs propositions (Nature, vol. xiii., p. 412) 
are good, but perhaps the following modifications are 
better : — 

I. The business of a school is general education ; the 
business of a imiversity is special education. 

2. The branches of study for the general education of 
a school should be Language, ^Mathematics, Natural 
Science, and Art. 

3. Some knowledge of each of these should be imposed 
on every pupil ; but each pupil should be allowed to 
apply himself chiefly to that branch of study for which he 
shows the most natural aptitude, and which therefore vill 
to Jihn be the best means of education. 

4. The matriculation examinations for entrance to the 
universities should require a fixed standard of knowledge 
of all these branches of education ; and give equal 
honours for excellence in either. 

I think this would place science on an equal footing 
with language and mathematics, in both school and uni- 
versity, and would in due time relieve us of the conven- 
tional pedantT}’ which regards language as the only 
sunicient standard of an educated man, and ignorance of 
the simplest elements of science as no disgrace. 

Now for our own practice and experience. At nine or 
ten years of age our boys get simple lessons on wild flowers, 
w-hich they collect, are taught to examine and describe, 
and write a simple account of ; necessary help of course 
being given. 

On graduating to the upper school, which they do from 
ten to twelve years of age, they get three hours a week for 
descriptive lessons on botanical and zoological subjects, 
with reproductions and as much of classification as is 
practicable ; and on meteorological phenomena and heat, 
illustrated by the daily and seasonal variations that affect 
themselves. The object here is to cultivate the ob- 
serving powers, to induce discrimination of distinctive 
features, and to promote a thoughtful apprehension of the 
most easily discerned natural phenomena. 

In the next grade four hours are given to science, and 
the study becomes more special Mechanics is the sub- 
ject taken, and if this subject be treated simply, and care 
be taken not to overrun the mathematical knowledge, it 
may be made sufficiently attractive, and a valuable means 
of thoughtful training in science. 

In the next grade two hours a week are taken from 
mechanics, and chemistry is begun. 

In the next grade the other two hours are taken from 
mechanics, and given to physiology — i. Vegetable ,* 2. 
Animal; so that the subjects here are physiology and 
chemistry with manipulation. In this grade, also, one 
hour a week is taken from the two commonly given to 
geography, and given to political economy. The boys in 
this grade will also often give special time to chemical 
manipulation, and to practical work in physiology. We 
have also workshops where a considerable amount of very 
good work in both wood and metal is regularly turned 
out, play time only being used. 

It may be that I am rather exacting on my own efforts, 
but 1 have never been satisfied with our science teaching, 
and the current discussion of the subject in Nature has 
added very materially to my dissatisfaction. To be dis- 
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satisfied with one^s work, however, is one thing ; how to I 
make it better is quite another. In chemistry we have 
perhaps all the means commonly employed. In physio- 
logy we can get objective illustrations brought into the 
class-room, and can use the microscope and diagrams. 

In mechanics our workshops supply practical work, but 
for the class-room we have only the most homely practical 
examples, and I know of no apparatus that is not cum- 
brous, needlessly costly, or ineffectual. Johnstone’s ad- 
mirable illustrations and the black-board are our chief 
agents. I would travel far to get a practical knowledge 
of means and methods by which we could improve our 
cvm, in teaching this subject. 

I believe that such knowledge as I have indicated may 
be profitably given even to very young boys. They learn 
thereby to distinguish the precise features and qualities 
of natural objects, and the conditions of ordinary phe- 
nomena ; and such teaching undoubtedly exercises in the 
best way the observing powers which develop much 
earlier than the reflective faculty. I am inclined to say 
that teaching elementary science to boys from ten to 
thirteen is a greater success than teaching grammar, 
that the principles involved are more easily seen, excite 
more interest, and become therefore a better mental dis- 
cipline. We rarely have boys come to us with any know- 
ledge of science, and when they have, it has generally 
been acquired from lectures, and is worthless as a means 
of education. We do not lecture, but do real hard class- 
wmrk, and take periodical examinations on this work, 
giving it equal value in these and our grade examinations 
with language and mathematics. We have no reason to 
believe that this work interferes with or deteriorates the 
work in language and mathematics, in which subjects we 
find our boys quite equal, and, except in very rare cases, 

I may say, superior to incomers of like power, and who 
have had no science teaching. 

The great number of men eminent for their vast scien- 
tifi: attainments, who have achieved this eminence in 
spite of our non-scientific, I may almost say anti-scien- j 
tific system of education, clearly indicates ^ that many of 
us have an inherent scientific power or genius surpassing 
our power in any other direction, I plead for such that 
they have the same chance of being floated on their 
scientific voyage as the linguist and the mathematician 
have on theirs ; and I have seen no satisfactory plea why 
they should not. Value for value I claim for the science 
man a higher status in our present social life than is due 
to either linguist or mathematician. 

My experience as a schoolmaster has revealed to me 
many cases where the talent for language or mathematics 
has been so low that the education effected by these has 
been of the meanest kind ; or where the incessant failure 
has produced a stolid ignorance, a kind of mental paraly- 
sis, most disheartening to all concerned. Such cases 
have come into my hands, and I have seen intelligence 
rekindled, and mental power aroused by simple science 
teaching, and the power even for other subjects enhanced 
thereby. I plead for these feeble ones. Is it not a crime 
to them to keep the mind fixed on what to them is ab- 
struse and unintelligible, and to shut against them the 
inspiring book of nature, which may contain the only in- 
tellectual sunshine of which their being is susceptible? 

Allesley Park College, Coventry T. Wyles 

I shall be obliged if you will pennit me to remind Mr. 
Wilson of certain passages in his article contained in 

Essays on a Liberal Education.” 

In his letter (Nature, voL xiii. p, 373) Mr. Wilson 
writes : — 

1 maintain, after trial, that it is unwise, and unscien- 
tific from an educational point of view, to attempt to 
teach science at schools to boys till they have attained a 
certain standard of knowledge in arithmetic, and a certain 
power of reasoning and language as shown by their 


attainments in geometry and Latin. Let science be held 
before them as a thing to be enjoyed when they are older 
and more advanced. It is spoiled for them, and they are 
spoiled for it by its being taught them too soon. The 
dicta of men like Faraday and Sir John^ Lubbock and 
Roscoe are misleading opinion on this point, and I wish 
to record my protest against them,” 

But in “ Essays,” &c., Mr. Wilson wrote Moreover, 
the kind of knowledge that science offers is not only 
wide and interesting and elevating, but it is also exact ; 
and this exactness is a very great merit It is a know- 
ledge of things and not of words. In the education of 
the upper classes there is too little of positive and exact 
knowledge. . . . And natural science supplies this want 
of clearness and certitude better than arithmetic or geo- 
metry.” And again 

“ But here is even a stronger ground for advocating the 
introduction of science as an element in all liberal educa- 
tion, and that is its peculiar merit as a means of educating 
the mind. ... All that can be said on this point has been 
said over and over again, and I can contribute nothing 
except my daily experience that what is said is true. . . . 
Science is the best teacher of accurate, acute, and exhaust- 
ive observation of what is. . . . And of all processes of 
reasoning it stands alone as the exhaustive illustration.” 

Giggleswick, April 4 W. Marshall Watts 


NOTES 

The date now finally fixed for the opening of the Scientific Loan 
Exhibition is the ist of May. This delay is entirely owing to - 
the unexpected richness and variety of the collection. Germany 
alone sends upwards of 2,500 objects, many of them of the 
greatest value. Although France has sent some veiy fine objects 
for exhibition, she will, on the whole, be rather poorly repre- 
sented. The Italians are sending all the riches of their store- 
house at Florence, including Galileo’s telescopes. 

On the 31st ult. a meeting, at which several well-known Eng- 
lish biologists were present, took place at the house of Dr. 
Burdon-Sanderson, at.iwhich the advisability of establishing a 
society or association for the purpose of promoting the progress 
of physiological research in England, was considered and dis- 
cussed. Eventually the matter was referred to a committee, who 1 
will report to a future meeting ; after which some conversation \ 
followed as to the question of legislation, the general feeling of \ 
those present being that no opposition ought to be made on the \ 
part of scientific men to any measure framed in accordance . 
with the recommendations of the Royal Commission. 

A MOVE MENT has been organised for erecting a monument to 
the late Jean Baptiste Domati. The idea originated with the 
professors of the Physical and Natural History Museum of 
Florence, and it is proposed to erect the monument in the new 
observatory of Arcetri, which was in a manner Donati’s work. 
We are sure there are many admirers of Donati in this country 
who will gladly subscribe to such a monument. The foreign Lega- 
tions and Consuls of ,Italy are authorised to receive and transmit 
subscriptions to the Committee for Donati’s monument, to whom 
they may be sent direct, at the Natural History Museum, 
Florence. 

It is proposed to raise by subscription a fund for the purpose 
of establishing a ^Memorial in honour of the late Daniel Han- 
bury ; the amount of each contribution not to exceed one / 
guinea. The form suggested for the memorial is that of sl] 
medal to be called the “ Hanbury ” medal, to be awarded for \ 
original research in the Chemistry and Natural History of Drugs \ 
by investigators in any part of the world. Dr. Hooker, Sir , 
George Burrows, Sir James Paget, Sir Robert Chrisdson, Dr. 
AUman, Dr. Warren de la Rae,^ Prof Abel, and Mr. T. Hyde ^ 
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Hills, have already expressed their cordial approval of the move- 
ment, and consented to be placed on the Committee now in 
course of formation ; Prof, Attfield and Messrs. Carteighe and i 
Bremridge are acting provisionally as secretaries. 


Physical Geographies of India, Australia, and South Africa ; on 
Tuesdays, April 25 to May 16. Prof. Tyndall, D.C.L., LL.D., 
F.R.S* : Seven lectures on Voltaic Electricity; on Thursdays, 
April 27 to June 8. Prof. W. K. Clifford, F.R.S. ; Two lec- 


Lieut. Cameron arrived at Liverpool in the on 

Sunday, and as might be expected, was received with the 
greatest enthusiasm. Besides his relatives there were present 
the Liverpool municipal authorities, and Mr. Tinne, as repre- 
1 sentative of the Royal Geographical Society. Lieut. Cameron 
’* was attacked by scurvy on reaching the west coast of Africa, but 
^ is now to all appearance quite recovered, and looks strong and 
'! welL On Monday he was quite the lion of Liverpool, where he 
; was feted and toasted and justly treated as a hero who has accom- 
l plished a great and useful work. He gives a glowing account 
\ of the interior of Africa, and hopes that his joumeyings will lead 
|to its commercial development. There is no doubt that at the 
'^meeting of the Geographical Society next Tuesday, in St. James’s 
■* Hall, he will meet with a warm reception. On Tuesday he met 
with a hearty welcome on his return to Shoreham, near Sevenoaks, 
of which place his father is vicar. 

A Commission of the Geographical Society of Paris has 
I awarded the Society’s Great Medal to Dr. Nachtigal, the 
\ German North African explorer. It is stated that owing to the 
j arrival of Lieut. Cameron, steps will be taken by the Society to 
¥ award extraordinary honours to the British explorer who has 
I done so much for African discovery. The anniversary meeting 
I of the Geographical Society is to take place on the 9th of April 

A DISCOVERY of great importance to prehistoric archceology 
has just been made in France. On March 2, while some work- 
i men were excavating in a quarry of Jurassic limestone, near 
the little commune of Cravanche, about three Idlometres N.W. 
of Belfort, at the base of a hillock, they came upon a small open- 
ing which was found to lead into a cave of large dimensions. On 
entering the cavern its floor was found to be covered with human 
hones, so disposed as to lead to the belief that the cave formed a 
prehistoric place of sepultore. Magnificent stalagmitic columns 
rise from the floor, but without corresponding stalactites. It 
would seem as if these columns were partly natural and partly 
artificial, as they appear to be disposed in a sort of systematic 
method, after the form of dolmens. It is in these cavities that 
the multitude of bones have been found. The skulls are raised 
slightly above the level of the rest of the bodies, which appear 
to be in a somewhat bent position. Several polished flint 
weapons have also been found, three beantiful ornamented 
vases in the form of urns, polished stone bracelets, and a 
mat of plaited rushes. The cave itself is calculated to be about 
36 meti'es long and about 12 in breadth and height ; and numerous 
galleries, or side- caverns, run off the main one. Immediately on 
the discovery of the cavern, the authorities of Belfort took 
! measures to guard it and the treasures it contains in the interests 
of science, and M, Felix Voulot, who has given great attention 
to the subject of prehistoric archseology, has been charged with 
carrying on the researches. M. Voulot hopes to be able to dis- 
; engs^e fiom the stalagmitic covering at least one entire skeleton. 
There is no doubt that we have here important remains of tlie 
pohsbed stone period, but it is confidently expected that further 
; research wiH bring to light relics of a much older period ; indeed 
’ the writer in the Revue Sckniifique^ of April i, from which the 
above details are taken, hopes that remains wiH be found not only 
belonging to the Tertiary, but even to the Cretaceous period. 
The cavern is situated in a bed of one of the lower strata of the 
Jurassic period (lower oolite), on the ///«;? of the shore of ! 
the ancient Jurassic sea.” 

The following arrangements of the Royal Institution lectures 

i after Easter have been announced : — Prof. P. M. Duncan, 
F.R.S. : Four lectures on the Comparative Geology and former 


tures on the Present Relations of Science and Philosophy ; on i 
Saturdays, Apiil 29 and May 6. Prof. W. G. Adams, F.R.S. : . 
Three lectures on some of Wheatstone’s Discoveries and In- 
ventions; on Tuesdays, jMay 23 to June 6. Frederick J. Fumi- 
vall: Two lectures on Chaucer ; on Saturdays, May 13 and 20. 

J. A. Symonds : Three lectures on the Medici in relation to the 
Renaissance ; on Saturdays, May 27 to June 10. The Friday 
evening meetings will be resumed ’on April 28, at 8 p.m., when 
Prof. Gladstone will give a discourse on Methods of Chemical 
Decomposition illustrated by Water. Discourses will probably 
be given by G. J. Romanes, W. Froude, C. T. Newton, J. F. 
Moulton, Sir John Lubbock, and Prof. Tyndall. 

In the Mauritius Overland Commercial Gazette of March 3, 
Mr. jMeldrum refers to a small but violent cyclone which swept 
over the island on Feb. 19. Although its approach was an- 
nounced by the Observatory on the previous day, it was only on 
the evening of the i8th that it was known with certainty that a 
gale was imminent. The wind was at its strongest between 
2 and 7 A.M. on the 19th, and during that interval it had a velo- 
city of 66*5 to 77*5 miles per hour. The lowest barometric 
pressure was 29*102 at 4 a.m. on the 19th, and during the night 
the mercury oscillated considerably. Between 3 and 4.30 a,m. 
several flashes of lightning were observed. The rainfall at the 
Observatory was only 2*94 inches. The chief interest of this 
cyclone is an unusual rate of progression, and the suddenness 
with which it came on. Its centre passed N. and N.W. of the 
island at a distance of forty to fifty miles. On the 23rd and 24th 
it was evident that another cyclone was approaching ; fortunately, 
however, after approaching from the N.E. to about 160 miles of 
the colony, the storm recurved to the soutlxward, otherwise the 
colony would have suffered severely. Mr. Meldrum mentions, 
as an interesting coincidence, that from the loth to about the 
22ad a large sun-spot was visible. 

At the concluding Gilchrist l.ecture to the Students of 
the St. Thomas Charterhouse School of Science, Mr. W. E. 
Forster, M.P., occupied the chair, and spoke of the importance of 
teaching science in elementary schools, and of the ungrounded 
apprehension that thereby rudimentary education would be 
neglected. He believed it was the duty ^of the country to give 
children in elementary schools as much learning in science as : 
they could obtain while they remained there, and should not be ^ 
afraid to teach them science because their station in life was I 
humble. He believed that if science were substantially and ' 
practically taught it would do nothing but good. Pie was well \ 
aware that some of those who had taken part in the education ’ 
movement thought that if science were taught in elementary ; 
schools there would be increased danger of the neglect of good 
elementaiy teaching ; but he did not think there was any ground . 
for such apprehensions ; on the contrary, he thought it would be 
found that, generally speaking, where science was taught best 
there w'as the best teaching of such elements as reading, writing, 
and arithmetic. 

We regret to hear of the death, at the age of sixty years, of Dr. j 
Letheby, the well-known analyst, for many years M^cal OfSetr • 
of Health for the City of London, and Lecturer on Chemistry 
at the London Hospital. Dr. Letheby was a Fellow of the 
Linnean and Chemical Societies. 

The death is announced of Signor Severino Grattoni, the 
Italian engineer, who, amid great obstacles, carried out the 
execution of the Mont Cenis Tunnel. 

The Iron and Steel Institute concluded its London Meeting 
last Friday; the papers read were all of a purely technical 
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nature. There are now about 900 members of the Institute, 
the next meeting of which will be held in Leeds in September. 

The Institution of Naval Architects commences this yearns 
session to-day, and will continue its meeting to-morrow and 
Saturday in the hall of the Society of Arts. Lord Hampton, 
G.C.B., D.C,L., president, will occupy the chair. Among the 
many papers to be read are the following : — On the unequal 
onward motion in the upper and lower currents in the wake of 
a ship, and the effects of this unequal motion on the action of 
; the screw propeller, by Prof. Osborne Reynolds. — On the theory 
of pitching, by W. Froude, F.R.S., Vice-president. — On the 
telegraph-ship Faraday ^ by C. W, ' Merrifield, F.R.S., Asso- 
ciate Member of Council. — On the propulsion of bodies, by R. 
Griffiths. — On a new form of hydraulic propeller, by M. E. 
Francois. 

At the conclusion of Prof. Huxley’s Course of Lectures at 
Jermyn Street, which we are reporting, Mr. F. Wilson proposed 
a vote of thanks to the lecturer, and alluded to the state of Prof. 
Huxley’s health. The vote was enthusiastically responded to, 
and Prof. Huxley, in reply, remarked that the gentleman who 
had kindly proposed the vote of thanks was under a mistake 
about his health, he was never better in his life ; bnt, as it had 
been truly said, “ If you had been ill it took at least four years 
to persuade your friends that you were well again.” 

The Pandora^ Capt. Allen Young’s yacht, is now being pre- 
; pared at Southampton for another voyage to the Arctic regions 
, in search of despatches from the expedition under the command 
of Capt. Nares. The yacht will be ready for sea in the course of 
a few weeks. 

We are requested to state that Mr. E. B. Tylor gives his 
' lecture on ‘‘Ordeals and Oaths” to morrow evening at the 
\ Royal Institution ; there seems to have been some misunder- 
^ standing as to the date. 

We believe there are a good many people who would wish to 
i vibit the ChaUen^cr on her return to England, while all her 
equipments are ui situ^ before she is gutted. We are sure that 
if the authorities are made aware of the existence of such a 
’■ desire on the part of the public, they will make arrangements to 
gratify it. 

On Easter Monday and following days the Geologists’ Asso- 
ciation will make an excursion to Nottingham and Belvoir 
Castle. 

It is stated as probable that the site of the proposed Inter- 
national Exhibition at Paris in 187S will be the Bois de Boulogne 
and Passy. 

M. Balard, the well-known natural philosopher, who has 
taken part in most of the International Exhibitions that have 
been held, has died at Paris at the age of seventy-four. M. 
Balard was a member of the Academy of Sciences for more than 
thirty years. He was Professor of Chemistry at the Sorbonne. 
Hejeaves no written book, but his teaching was much admired. 

On March 25 an earthquake was felt at Algiers and vicinity 
at 6h. 34m. in the morning. The duration was three seconds. 
A second movement, less intense, was felt at yh. 2m. in the 
afternoon. In the evening a strong storm set in from the S.W., 
and a deluge of water followed. 

We haveyeceived a copy of the rules recently adopted for the 
Cumberland Association for the Advancement of Literature and 
Science. The Association consists mainly of a number of local 
societies in Cumberland, and will hold an annual meeting, at 
which reports will be read from the affiliated societies, and the 
objects of the Association furthered by lectures, papers, ad- 
dresses, discussions, &c. The association intends to publish at 


its own expense such portions of its own or of any of the asso- 
ciated societies’ communications as may be deemed advisable. 
The objects of the association are laudable, and we wish it 
success. Its first annual meeting will be held at Whitehaven in 
May. 

We would recommend to the notice of teachers, the Rev, 
George Henslow’s paper on “ The Practical Teaching of Natural 
Science in Schools,” which is published in The Educational 
Times of March i, and a paper in tlie April number by the Rev. 
P. Magniss, on “The Teaching of Natural Philosophy in 
Schools.” 

At the College examination at Downing College, Cambridge, 
in June, a Foundation Scholarship, of the value of 80/. per 
annum, will be awarded for proficiency in Natural Science. 
Particulars may be obtained from the tutors of the College. 

Several important German publications have been forwarded 
to us ; we regret that we are unable to do little more than give their 
titles. They may all be obtained through Messrs. Williams and 
Norgate, of London and Edinburgh. Dr. Hermann Hager has 
published a fifth edition of his useful litde work, “ Das IMikroskop 
und seine Anwendung” (Berlin : Sprengen). It is intended as a 
guide to medical men, pharmacists, students, &c., and is largely 
illustrated. — “ Werden und Vergehen” (Berlin: Bomtrager) is, 
the title of a work by Cams Sterne, of Berlin, in which an 
attempt is made to trace the development of the universe from 
the nebulous “ world-cloud ” to man. Its tone may be inferred { 
from the fact that it is admiringly dedicated to Prof. Haeckel. — 
Prof. J. C. G. Lucae has completed his work on the Anatomy 
of the Seal and Otter, “DieRobbe nnd die Otter” (Frankfort: 
Winter), Fhoca viiulina and Lutra vulgaris, a monument of 
minute research. The first part of this work w’e noticed in vol. 
viii. , p. 222 ; the complete work contains thirty -two fine plates. 
— Dr. M. J. Schleiden has published a curious work on Salt — 

“ Das Salz ” (Leipzig : Engelmann), its purpose being to trace 
the history, the symbolism, and describe the various uses of salt to 
man. Its main object is to show what an important effect salt 
has had on human culture. — “Grundriss der anorganlschen 
Chemie” (Leipzig: Voss) is the title of a handbook by Dr. 
Rudolf Arendt, intended for use in German hliddle, Higher, 
and Training Schools, — Under the title of “ Physiologisches 
Methodik” (Braunschweig : Vieweg) Dr. *Richard Gscheidlen, 
of Breslau University, has published what seems an admirable 
handbook of practical physiology. It is profusely illustrated 
with beautifully-executed woodcuts. — Under the title of “Theo- 
retische Kinematik, Grundziige einer Theorie des Maschinen- 
wesens” (Braunschweig : Vieweg und Sohn), Prof. Reuleaux has 
published a work on Mechanics which will, no doubt, take a 
first place among treatises on this subject. Messrs. Macmillan 
and Co. will shortly publish a translation of Prof. Reuleaux’s 
work. 

Messrs. Williams and Norgate have sent us “Nouveaux 
Elements de Physiologic Humaine ’\( Paris : BaHliere), by Prof. 
H. Beaunis, a work whicb, we believe, vdll take a high rank as 
a text-book. — A French translation of the Guide to Analysis 
of Water, by Dr. Reichardt, of Jena, has been made by Prof. 

G. E. Strohl, of Nancy ; it is published by Reinwald, of Paris, 
and sold here by Williams and Norgate. 

Under the editorship of Mr, R. Brough Smyth there has 
been published a Descriptive Catalogue of Rocks, Minerals, and 
Fossils, illustrative of the Geology, Mineralogy, and Minir^ 
Resources of Victoria, Australia, intended for exhibition at the 
Philadelphia International Exhibition. The list contains alto- 
gether SSo specimens. 

Messrs. Parker and Co. have published Prof. Prestwich’s j 
lecture “ On the Geological Conditions affecting Water Supply | 
to houses and towns, with special reference to the modes of ] 
supplying Oxford,” 
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The Prince of Wales is bringing home ■witb bim a large col- 
lection of living animals, including, among the most important, 
two !Musk Deer, three Ti^ars, a Manis, three adult Ostriches, 
four Elephants, five Tigers, three Leopards, sbrteen Impeyan 
Pheasants, more than twenty Tragopans and Cheer Pheasants, 
several other Deer and Antelopes, together with Fruit Pigeons, 
Peafowl, &c. These His Royal Highness intends to have exhi- 
bited as one collection, and as such they will be deposited in the 
Gardens of the Zoological Society, a suitable house being in 
course of erection, and now nearly completed, for their 
reception. 

The additions to the Zoological Society's Gardens during the 
past week include a Lesser White-nosed jMonkey ( Cercopitheciis 
fetauristd) from West Africa, presented by Zvlr. F. Ward ; a 
Common ^Marmoset {Hapale jacchus) from South-east Brazil, 
presented by Mrs. Cleaver ; a Wild Sheep [^Ovis biirrk€l\ an 
Impeyan Pheasant {Lophophorus hnp&yamts) from the Hima- 
layas, deposited ; two Wheatears {Saxicola (snanthe)^ European, 
purchased ; two Cuming’s Octodons {Octodon cumitigi) born in 
the Gardens. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, March 23. — Description of a Mammalian 
Ovum in an early condition of Development,” by E. A. Schafer, 
Assist Prof, of Physiology in Univ. College. 

The author describes the ovum of the cat from five, in the 
stage where they were rendered evident as scarcely perceptible 
swellings in the cornua uteri. In their long axes they were finch 
long ; in their short, ^^3- inch. No mesoblast was anywhere 
present between the h3rpo- and epiblastic layers, which latter were 
dearly separable from one another and nearly in contact only in 
a part, where only the cells of each were in more than 
single layers. At this spot also, the cellular elements of each 
layer being perfectly recognisable, an exquisitdy fine pellicle, 
which in section appears as a mere Hne, passes over and forms 
a definite boundary to the outer surface of the hypoblast at the 
thickened area. This is named the memirana limitans hypo-' 
blasiica, and is found to be perfectly homogeneous and con- 
tinuous, becoming stained slightly Ti^nth carmine, and is probably 
a cuticular formation produced by the underlying cells. This 
structure seems to haye been as yet unnoticed ; the mesoblast 
cells without doubt first appear outside it, which is in favour of 
the epiblastic origin of that layer. 

” On the nature of the force producing the motion of a body 
exposed to rays of heat and light,” by i&thur Schuster, Ph.D., 
Demonstrator in the Physical Laboratory of Owens College. 
Communicated by B. Stewart, F.R.S., Professor of Natural 
Philosophy in Owens Collie, Manchester. 

Mr. Crookes has lately drawn attention to the mechanical 
action of a source of light on delicately suspended bodies in 
vacuo ; I have made a few experiments with the view of finding 
out the seat of the reaction which evidently must tend to move 
eith er the enclosure or the source of light. I have found that 
the action and reaction is entirely between the light boJi s sus-* 
pended in vacuo and the exhausted vessel. 

Mr, Crookes’ “Light-Mill” was suspended by means of two 
cocoon fibres, forming a bifilar suspension from the top of a 
vessel which could be exhausted. A slight movement of the 
enclosure could be easily detected by means of a concave mirror 
attached to it. A beam of the oxyhydrogen lamp was concen- 
trated on the light-mUl, which then revolved about 200 times a 
minute. 

The light was cut off at the beginning of the experiment by 
means of a screen, and the position of rest of the glass vessel was 
read off by means of the dot of light on the scale. The screen 
was then suddenly removed, and in every case a large deflection 
of the gla^ vessel w^as observed. The vessel was deflected in 
the opposite direction to that in which the mill turned. When 
the velocity of the mill had become constant, the vessel returned 
to its original position of rest, but on suddenly cutting off the 
light the vessel was again deflected, but in the opposite direction 
as on starting the experiment. The vessel therefore now turned 
in the same direction m which the mill turned,^ 


These experiments are easily explained on the assumption that 
the force acting on the vessel enclosing the light-mUl is exactly 
equal and opposite to that acting on the mill itself. While the 
vdocity of the mill in one direction is increasing, a force acts in 
the opposite direction on the vessel. When the velocity has 
become constant, the force which tends to drive the mill round 
is exactly counterbalanced by the resistance which opposes the 
motion of the mill. The two forces acting on the vessel will 
therefore counterbalance, and the vessel will return to its original 
position of rest. When the light is cut off, the resistance will 
stop the motion of the mill. The reaction of the resistance will 
act on the enclosure, and the enclosure will turn in the same 
direction as the mill. 

By means of the reaction on the enclosure I have been able to 
calculate the strength of the force ; and I have found that the 
pressure on a surface on which the light of equal intensity to that 
used in my experiments falls is equal to that produced by the 
weight of a film of water equal in thickness to the length of a 
wave of violet light. 

March 30. — “On the Placentation of the Lemurs,” by Wm. 
Turner, M.B. (Lond.), Professor of Anatomy, University of Edin- 
burgh, Communicated by Prof. Huxley, Sec. R.S. 

In the introduction to this memoir a description was given of] 
the observations made by M. Alphonse Milne-Edwards on the^ 
gravid uteri of several genera of lemurs. The author then pro- 
ceeded to describe the gravid uteri of six lemurs which he had 
received from Dr. Andrew Davidson, of Antananarivo, Mada- 
gascar, viz., Propithecus diademay Lernur rufipes, and IndHs 
brcvicaudatus. He then summarised the conclusions he had 
arrived at in the course of his dissections, and showed that the 
placenta in these animals was diffused, and presumably therefore 
non- deciduate. The paper concluded with a discussion of the 
bearing of these observations on the classification of the lemurs, 
and on the theory of the descent of the deciduate mammals from 
a primaeval root-form of Prosinise, 

“The Residual Charge of the Leyden Jar,” by J. Hopkinson, 
M.A., D.Sc. Communicated by Prof. Sir William Thomson, 

F.R.S. 

Linnean Society, March 16. — Prof, Allman, president, in 
the chair. — Messrs. Edward R. Alston and David Blair were 
elected Fellows of the Society. — Dr, J. Anderson communicated a 
note “ On the plastron of the Gangetic Mud-turtle, Emyda dura^^ 
detailing an instance where eleven instead of the usual nine bones 
were present. This occurred in an embryo from the egg, and it 
further appears that ossification and coalescence of the extra 
pair of bones is coincident -nuth birth. — Mr. A. W. Bennett 
read a paper “ On the rate of growth of the flower-stalk of thej 
hyacinth,” in which he showed that the greatest energy of growth! 
is in the lowermost part of the stalk. Tliis agrees with the I 
recorded observations respecting the relative growth of different 1 
nodes of a stem, where the greatest energy is always at a con- 
siderahle distance from the apex. But it offers a contrast to the 
phenomena exhibited in the submerged flower-stalk of Vallis- 
fmia, where the greatest energy of growth is in the terminal 
portion beneath the flower-bud. — Mr. Francis Darwin laid before 
the Society the results of his observations “On the hygroscopic 
mechanism by which certain seeds are enabled to bury them- 
selves in the ground.” These related chiefly to the Feather-grass, 
Stipa pemiata^ but similar phenomena obtain in otlier grasses, in 
Anemone montana and certain of the Geraniacem (as Hanstein 
has recorded, 1S6S). The essential structures are — a sharp point 
with reflexed hairs, and a strong woody awn, so bent as to pos- 
sess a lower vertically helical and an upper horizontal part. 
With moisture the spiral portion of the awn untwists, causing 
the horizontal part to revolve, while the flexure between them 
disappears and thus straightens the awn. A reversal of this pro- 
cess succeeds on the awn becoming dry. In the case of 
Stipa the long, feathery, horizontal part of the awn is easily 
entangled in low vegetation, and the seed retained verti- 
cally, with point on the ground. With w’etting the awm 
untwists, but the horizontal part prevented from revolving, 
the rotation is transferred to the seed, which latter has 
superadded pressure of its point, by a conversion of the awn 
to straighten itself. Again, as the awn dries the seed is not 
pulled out of the gi-ound, but curiously enough is thrust deeper 
down ; the reflexed hairs being subservient. By such combina- 
tions and alternate actions complete burial of the seed ensues. 
The special advantage of seeds being thus imbedded is obscure ; 
in Stipa being unconnected with germination, though possibly a 
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protection from birds. Tbe effects of changes of temperature 
Mr. Darwin points out. Hildebrand's and Hanstein’s explana- 
tions of tbe torsion he thinks inadequate. Darwin’s observations 
prove it resides in the individual awn-cells. When isolated and 
dried these latter twist on their own axis, similarly in direction, 
Sue., to the awn and with moisture untwist. Finally, this re- 
markable power is shown to depend on the molecular structure 
of the twisting cell-walls. Nageli and others’ researches into 
■ twisting cells have not led hitherto to their importance in plant 
life. — The Secretary briefly referred to a technical paper by the 
Rev. J. M. Crombie, On the Lichens of Antarctic America 
collected by Dr. R. O. Cunningham during the Vo5’age of 
H.M.S. MissaM, 1 86 7-9.” In this ninety-seven species and 

varieties are recorded ; twenty-four of these and a genus, Endo~ 

\ cena, are attributed to be new. — A discussion on the potato 
; fungus followed. At the President’s req .est Mr, CaiTuthers 
reiterated the salient features of Prof, de Bary’s recent investiga- 
‘ tions. He called attention to the difference in thickness of the 
mycelial threads carrying oospores and antheridia, to the septate 
'.character of the threads, and to other points collectively adverse 
to Mr, W. Smith’s views of the “resting spore ” of Peronospora; 
De Bary believing two fungi have been confounded. The Rev. 
■’M. Berkeley defended Mr. Smiths conclusions as opposed to 
IDe Bary’s, asserting tliat as the former, by photographs 
(and drawings from nature, had sho’ivn the sexual congress of 
^antheridium and oogonium derived hum the unequal sized 
^ spawn- threads, no reasonable doubt of their connection existed. 
Admitting De Bary’s extensive Icnowledge of fungi, Mr. 
Berkele)", nevertheless, objected to his style of criticism. Mr. 
Smith himself read a long written reply answering De Bary’s 

( objections in detail. He averred that Sadebeck’s recent obser- 
vations supported his own as to tw^o sizes of mycelial threads, 
and the other objections raised with regard to the oogonia and 
^ antheridia. As to septal character of the threads, this belongs to 
Peronosp 07 'a, those of Pyf/iittm being destitute in this respect. He 
further alluded to the warty bodies of Montague’s Arfofro^i/s, 
j showing De Bary had misconceived their nature. The Stras- 
■ bourg professor’s animadversion on the life-history of Smith’s 
“ resting-spore ” being yet incomplete is weakened when the 
former admits it may take a year to resolve, and as yet only nine 
[ months have elapsed since the discovery of the bodies in ques- 
i tion. Other remarks pertaining to the “ resting- spores ” being 
I found in dry leaves, after decay in water, and on perennial my- 
s celiuni were made, Mr. Smith concluding that De Bary had not 
entirely comprehended his publications on the subject. Mr, Renny 
expressed his opinion that the points were not absoutely settled 
on either side, discrepancies still appearing to him to exist De 
Bary’s objections were allowable on the ground of his extensive 
acquaintance with the subject, while possibly Smith may not have 
f given the exact value to what he saw. Mr. T. Dyer suggested 
I that the bodies of the so-called A 7 'toirogiis may be but mycelial 
I dilatations, and not true oogonia ; on this ground a fresh investi- 
I gation might be necessary to ascertain its relations to the ques- 
• tions at issue. Mr. A. Murray, !Mr. Cooke, and Dr. Masters 
’ each made a few remarks. ]\Ir. Carruthers, in conclusion, 
thought IMr. Renny had put the case fairly. De Bary only meant 
to question Smith's knowledge of the conidia, not that he was 
ignorant of the potato fungus ; he, De Bary, may have misunder- 
I stood Smith’s drawings, but in the elucidation of facts and truths 
1 he certainly could not fairly be accused of hypercriticism, seeing 
; that he himself had carefully watched and studied the develop- 
; ment, mode of hosts, &c., since 1S74, 

^ Geologists’ Association, March 3. — Mr. William Car- 
ruthers, F. R. S. , president, in the chair. — On the Bagshot sands ia 
the Isle of Sheppey, by Major F. Duncan, D.C.L., F.G.S. A 
recent section, made with tlie object of lowering a road, has 
exposed a considerable part of Bagshot sands, colour pale or 
light yellow, with clay lines, resting on the top of the dark 
London clay. The distinctive features are absence of green- 
sands, presence of thin layers and nodules of iron- sandstone, 
absence of fossils. As there is no discoloration of the sands at 
the base of the section the author thought they might have been 
sub-aerial deposits — blown sand ; otherwise he considered that 
there would have been a shading off between the clays and the 
sands. This theory, the author thought, might serve to explain 
the- well-known variability of this series. — On some rock frag- 
ments in the above-described section, by Mr. W. H. Shmbsole. 
These liad been found 6 to iS inches from the surface and were 
ail igneous, except some specimens of hard sparry limestones. 
After discussing the possibility of these fragments having been 


brought to Sheppey by human agency, the author contended 
that, although their position in the described section may have 
been due to such a cause, still that they must originally have 
been conveyed on ice, towards the close of the Glacial epoch, 
and been stranded whilst Sheppey was emerging from the sea,— * 
Known facts and unknown problems in Arctic geology, by 
Charles E. De Ranee, F.G.S. , H.M. Geol. Survey- The 
existing glacial phenomena of the Arctic regions, Greenland, and 
Spitzbergen, were described, marine shells of existing species 
occurring at heights of more than 1,000 feet above the sea, and 
li’ving marine Crustacea in fresh-water lakes elevated many feet 
above the sea-level in Polaris Bay. The observations on the ' 
discoloration of the waters of the Arctic Ocean were dwelt upon, 
and the bearing on tbe phenomena observable on the English 
Glacial deposits. The crystalline rocks of the north coast of 
America and the Greenland coasts were referred to the Lau- 
rentian system, and the whole of this area stated to have bee:^ 
land, during the Lourer Silurian epoch. The Upper Silurian, 
however, was shoum to be well represented in all the islands of 
the Arctic Archipelago, and the “Ursa Stage” of Prof- Heer, 
Devonian, or Lower Carboniferous, with coal-seams, to be pre* \ 
sent in synclinals in the latter, and also to exist in Spitzbergen 
and Bear Island, as do tbe overlying mountain limestones. The ' 
Lias and Oolitic rocks of the Arctic Islands, East Greenland, 
and Spitzbergen were described, and the Cretaceous plant- 
bearing beds of West Greenland, and their associated coal-seams. 
The Miocene basalts of Mid-Greenland, with their associated 
plants, were mentioned as probably connected with the basalts 
of East Greenland, and as ranging to Spitzbergen. 

Physical Society, March 25. — Prof. G. C. Foster, F.R.S., 
president, in the chair. — The following candidates were elected 
members of the society : — The IVIarquis of Salisbury, ProL 
Liversidge, W. Ackroyd, Tolver Preston, W. Merritt — Mr. 
O. J._ Lodge, B.Sc., made a communication on the flow of 
electricity in a plate, in continuation of a paper which he read 
before the society on Feb. 26. In order to apply the principle 
of images already described to the flow of electricity in plates 
bounded by straight lines, it is necessary that the angles of the 
plate should be aliquot parts of i8o‘=» ; and, since this condition 
excludes obtuse angles, the number of rectilinear figures which 
can be treated is very limited. They are rectangles, equilateral 
triangles, two cases of right-angled triangles, the two limiting cases 
of the isosceles triangle for which the equal angles are o* and 90^ 
respectively, and many cases of the general two-sided polygon or 
“wedge,” including the regular two-sided polygon or “strip.” 
Since the images of a pole in a -wedge lie on a circle as in a ka- 
leidoscope, Cotes’ property of the circle may be applied to obtain 
expressions for the potential of any point, and for the electrical 
resistance of the plate to the flow from any number of point poles 
situated anywhere in it. The expressions are rather long, but 
they become simpler in certain special cases which were pointed 
out. hlaking the angle of the wedge vanish the expressions 
modify into corresponding expressions for the strip, the resist- 
ance expressions of which always contain hyperbolic trigono- 
metrical functions of the positions of the poles. The potential 
functions for a circular sector also follow from a general case of 
the wedge. The general resistance formula, applied to the case 
of the isosceles right-angled triangle leads to some continued pro- 
ducts, all of which are generalisations of WaUis’ expressions for 

The product of these products, which is itself of the same 

2 

form, has been reduced by Mr. J. W, L, Glaisher to the com- 
plete elliptic integral usually denoted by K, its modulus being 
Sin 45*. This quantity appears in all the resistance expressions 
for right-angled triangles and squares which the author has yet 
examined. The case of an equilateral triangle leads to more 
complex and interesting products, which were reduced by Mr. 
Glaisher to the product of two theta-functions, with Sin 75*^ as a 
modulus. When the conditions of flow are known in one recti- 
linear figure they may be extended to a large number of others 
by alternate processes of reflecting the plate in one of its own 
boundaries, and of cutting it along one of its straight flow or 
equipotential lines. Diagrams of such transition figures were 
shown. In order to obtain the resistance of a compound (in- 
ductor by means of the known resistance of its components, it is 
necessary that the flow conditions in each component shall 
remain entirely unaffected by their being connecte<i together. 
Thus if the resistance of a circuit consisting of two wires side by 
side is to be deduced from the resistance of the -wires separately, 
by the ordinary method of adding their conductivities, it is 
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necessary either that the wires shall not touch each other, or that 
if they do, no flow shall pass across the junction. This rule is 
often overlooked, and the oversight has given rise in certain 
cases to a notion of electrical ‘■interference.” The concluding 
part of the paper has to do with the flow conditions when 
fine poles aic ,:ed with point poles in a sheet, espe- 

cially when poini electrodes are introduced into a sheet when 
aunilonn current or ‘‘ river” is fiowing across the sheet. — Dr. 
Guthrie then communicated a fourth paper on salt solutions and 
attached water. It consists mainly of an account of an examina- I 
tion of the behaviour of a salt solution, when cooled below the 
freezing point of water. Having shown in previous communica- 
tions that every salt solution, when of a certain strengtb-solidifies 
as a whole, at a certain temperature as a cryohydrate, the present 
research was directed to the determination of the temperatures 
at which, (i) ice separates from solutions of strengths weaker 
than the cryohydrate, and (2), the anhydrous sSt or some 
hydrate richer than the cryohydrate, separates from solutions 
stronger than the cry’ohydrate. About twenty typical salts have 
been examined in this manner, and curves were exhibited in 
which the abscissae represent strengths, and the ordinates solidifi- 
cation temperatures. All the curves have a similar character 
and exhibit a point of contrary flexure, between the origin repre- 
senting pure water at O" C. and the cryohydrate. Between the 
ciy^ohydrate and the C. degree of saturation, they are nearly 
straight lines, and are continuous with the curves of solubility 
above 0° C. - The joint efiect of two salts in depressing the 
temperature of ice-formation was also examined. From previous 
experiments the general law that the temperature of a freezing 
mixture is identical with that of the solidification of the cryohy- 
drate .of the corresponding salt, appeared not to be the case 
with iodide of sodium. It now appears that this salt offers no 
exception to tlie general law and that what w'as pre\’iously mis- 
taken for the crj'ohydrate is really a sub-cryohydrate solidifying at a 
higher temperature. Certain remarkable cases of supersaturation 
were discussed which show that a solution may be supersaturated 
in a-3-fpid manner, (i) with regard to ice (2) with regard to a 
salt, and (3) with regard to the cryohydrate of the salt. The 
parallelism between a boiling saturated salt solution and a 
glaciating one was pointed out. 

PAR.IS 

Academy of Sciences, March 27. — Vice-Admiral Paris in 
the chair, — The following papers were read : — Influence of 
variations of pressure on the working of chronometers, by M. 
Yvon Villarceau. — On the small movements of an incompres- 
sible fluid in an elastic tube, by M. Resal. The velocity of 
propagation of waves is equal to the square root of the product 
of the coefficient of elasticity and the thickness of the tube 
divided by that of the diameter of the tube and the density of 
the liquid. — Observations of temperature at the Museum of 
hfatural ■ History during iS 75 j with electric thermometers 
placed-in the air and in turf-covered and bare ground, by 
M, BecquereL The temperature was, on an average, some- 
what higher in the turf-covered ground than in. the bare 
ground, and in the former it never descended below zero. — 
On the comparative movements of the thermometer and baro- 
meter during the commotion of March, iSyd, by M. Sainte- 
Ciaire-Deviiie. The periodic oscillation of the temperature 
from 9th to 13th March did not fail to be produced, and the 
law of non-synchronic parallelism of temperature and pressure 
is realised even in the most sudden variations of these two ele- 
ments, — Remarks of Mr.Lockyer^s communication on new 

lines of calcium, by M. Sainte Claire-Deville. In two neighbouring 
groups of mineral substances, there are most frequently two 
miiMaals belonging respectively to each, and characterised by the 
same basic element. Flow of all simple bodies it is calcium that 
most commonly plays this double ro/e. Is this connected mth 
its double behiviom: under the influence of dissociants ? — Expe- 
riments on tlie sdiistosity of rocks, and the deformations of 
fossils correlative to this phenomenon ; geological consequences 
of these experiments, by M. Daubree (first part). The press 
used in these instructive experiments could give a total pressure 
of 100,000 kilogrammes on the plates. — Reproduction of Ambly- 
stoma observed in the musemn, by M. Blanchard. The Ambly- 
stoma of jMexico is the adult form of the Axolotl, and the fact 
observed is important as disproving the idea of the sterility of 
certain Eatrachians in the adult state. — Continued observations 
of solar protuberances during the second semester of 1875, by 
P- Secchi. These comprise seven rotations. It is a period of 
prolonged minimum ; the absolute minimum not yet reached 


(March), Protuberances varying from 2 or 3 one day to 10 or 
12 the next. The hydrogenic flames were commonly straight, 
though 2 or even 3 minutes in height (say 60 terrestrial dia- 
meters) ; this indicates great tranquility. The chromosphere 
was very low at the equator, but often reached a great height 
at the poles (24 and 30 seconds). This is the elect of dis- 
placement' of maxima towards the poles. — Mr. Spottiswoode 
was elected correspondent in the section of Geometry, in 
room of the late M. Le Besgue. — Report on a memoir of M. 
Bourgoin, entitled “ Researches in the succinic series.” — Employ- 
ment of coal-tar and of^sulpho-carbonates agamst Phylloxera, by 
M. de la Vergne. — Analytic theory of the movements of Jupiter’s 
satellites, by M. Souillart. — Results of actinometric measure- 
ments on the summit of Mont Blanc, by M. Violle. — Velocity of 
thermal flow in a bar of iron, by M. Decharme. The times taken 
by the flow to reach different points in the bar are directly pro- 
portional to the squares of the distances of these points from the 
heated end ; or, the velocities of thermal flow are iilversely pro- 
portional to the squares of the distances. (The cooling is slower 
than the heating), — Study on stratified light ; memoir by M. 
Neyreneuf. — The elephants of Mont Dol ; organogeny of the 
system of molar teeth of the mammoth, by M. Sirodot. — Photo- 
micrographic researches on the transtormation of collodion in 
photographic operations, by M. Girard. Microscopic examina- 
tion of collodion enables one to know the nature of the layer and 
to follow the reactions produced in photographic impression. — 
On communications at a distance by water-courses, by M. Bour- 
houze .(sealed packet deposited in 1870). Lines are dispensed with, 
and earth currents utilised. — On the conditions of immediate inte- 
grability of an expression with ordinary differentials of any order, 
by M. Pojet. — Impossibility of the equation + y -f s" = o, by 

M. Pepin. — On the exchange of ammonia between natural 
waters and the atmosphere, by M. Schloesing. The ammonia 
condensed by a given quantity of water increases rapidly with 
diminution of temperature. It is a mistake to suppose the 
ammonia of a cloud is condensed almost entirely iir-rmn. 
— Sources of carbonic oxide ; new mode of preparation of’ 
very concentrated formic acid, by Tvl. Lorin. In this method 
dehydrated oxalic acid is used in place of sulphuric acid, with a 
formiate. — On the constitution of the excretory canal of the 
hermaphrodite organ in Leucochron candidissi?iia, Beck, and in 
Bidivtus dccoUatus, Linn., by M. Dubrueil. — On the relations 
between number of molar teeth in the dog and dimensions of 
the bones of the face, by M. Toussaint. The normal formula 

for molar teeth of the dog is — , but in the extreme dissimilar 

7 

types of bulldog and greyhound the formula of ^ or for 

7 6 

the former, and 2 . for the latter, are met with. One may 

follow the transformation of the formuloe by examining inter- 
mediate types. — Researches on the convergence and divergence 
of formulae of Fourier’s representation, by M. Paul de Bois 
Raymond. 
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A RESEARCH FUND FOR THE CHEMICAL 
SOCIETY 

A n offer has lately been made to the Chemical SocieLy^ 
which has for its object the establishing of a fund 
to be applied in aiding the development of scientific 
i chemistry. The offer comes from Dr. Longstaff, who 
I proposes giving the society the sum of 1,000/., on condi- 
■? tion that at least an equal amount be raised and in- 
* vested together with his gift, in approved security. To 
miake this offer known to the 'Fellows of the Chemical 
Society, the foUowing circular has been sent to them, and 
already the major part of the required 1,000/. has^ in 
donations varying from i/. to 100/., been raised. 

Chemical Society, 

Burlington House, Piccadilly, \V., March, 1S76 

Dear Sir, 

I am instructed by the President and Council of the 
Chemical Society, to request your consideration of a matte*-, 
which they hope will elicit your interest and active co-operation. 

The advancement of Chemical Science, which constitutes the 
special object of the Chemical Society, may be promoted chiefly 
in two ways : — 

I. By facilitating the early acquirement by students of 
Chemistry of a knowledge of the results of chemical research 
carried on in this and other countries. 

2. By affording direct assistance to workers in chemical 
science, with a view to encourage and facilitate their labours in 
experimental research. 

The Chemical Society has sought from the time of its founda- 
tion to aid in the first of these objects by the |uhl. cation of 
original papers communicated to the Society ; and, diu-iiig the 
last five years, a special guirantce fund and liberal n.d j'roin the 
British Association for the Advancement of Science have 
enabled the Society to estabbsh, on a firm footing, thr publica- 
tion of monthly abstracts of original papers published m this 
country and abroad, on chemistry and allied branches of science. 

The Chemical Society has recently endeavoured, as far 
as its funds would permit, to afford assistance to chemists 
undertaking original investigations, by the extension of its 
library, and occasionally by grants of small sums of money, 
when pecuniary aid was applied for. The limited resources of 
the society have, however, restiicted the number and amount of 
these grants within very narrow limits. In 1S72, Mr. T. Hyde 
Hills placed at the disposal of the Chemical Society the sum of 
10/, as the nucleus of a fund for promotin'i original research ; 
and offered under certain conditions, made with the object of 
securing the co-operation of others, to contribute a like sum 
annually. This attempt of hlr. Hills to form a research fund 
was not, at the time, seconded. The Council have, however, 
recently received from Dr. G. D. Longstaff, one of the original 
members, the generous oftbr to place at the disposal of the 
society, the sum of one thousand pounds (1,000/.) towards esta- 
blishing a permanent fund for promoting the advancement of 
Chemical Science, on the condition that not less than an equal 
amount be subscribed for the same purpose. 

As the President and Council feel that such a fund would add 
much to the usefulness of their Society, and enable them to 
encourage still furtlier the prosecution of Chemical Science, they 
are most desirous to secure to the Society the benefit of this 
munificent offer of Dr. Longstaff ; and have therefore instructed 
me to ask your co-operation towards the attainment of this 
object. I remain, Yours obediently, 

William J. Russell, Treasurer, 

Considering the use to be made of this fund, and the 
very large number of persons interested either in the 
scientific development of chemistry, or else in its many 
lucrative applications, it is not unreasonable to expect 
that a sum far larger than this 2,000/. will be raised. 

,The feeling among those most interested and most 
active in raising this fund, is that there should be, in the 
VoL. XIII.— No, 337 


first place, a permanent fund, the dispensers of which 
should have large discretionary power as to how the 
income is to be spsnt, so long as it be strictly used for the 
advancement of scientific chemistry, and secondly, that 
this fund should be aided by annual subscriptions. It is 
hoped that the invested capital may from time to time be 
largely increased by gifts ; possibly as the real character 
and object of such a fund as this becomes better under- 
stood and more widely known, it may receive legacies and 
bequests such as now are devoted to charitable or reli- 
gious purposes. 

The direct income arising from the money which is to 
be invested in accordance with Dr. Longstaff’s condi- 
tions cannot amount to any large sum ; it is therefore 
hoped, and not without reason, that many will aid the 
fund by annual subscription, and while some may pro- 
bably limit their subscriptions to a definite number of 
years, others may be willing to subscribe as long as they 
are assured that good and useful work is being done with 
the money thus raised. 

A fund of this compound character has certain advan- 
tages ; the invested capital gives permanency and keeps 
alive the interest in it, the subscriptions help most mate- 
rially towards forming an income which will more nearly 
approach the requirements of the case, and there are 
many, who would rather that what they give should be used 
for immediate requirements than that it should be funded 
for the benefit of unknown and possibly never-to-exist 
requirements in time to come. 

One point. has been urged against such a fund as this ; 
it is that we should look rather to the State to aid research 
than to private generosity, and that every private fund of 
this kind tends to relieve the Government of some of its 
obligations, whereas all scientific bodies ought rather to 
increase such obligations, not lessen them. On the other 
hand the State aid, if it is to be really efficient, must be 
such that it will at least to some extent open out a career 
for those willing and able to devote themselves success- 
fully to original investigations ; while horn this fund no 
more could be expected than that it should afford a 
means by w-hich some of the best known chemists of the 
day, as represented by the governing body of the Chemical 
Society, should have within their power the means of 
aiding particular investigations, publishing possibly im- 
portant scientific tables or other data, and making im- 
portant acquisitions of books or even instruments if such 
be specially required by the fellows of theii Society in the 
prosecution of scientific investigation. Undoubtedly ic is 
beyond all question that the sphere of usefulness of the 
Chemical Society will be much extended by the establish- 
ment of this research fund. W. J. Russell 


TAIT^S RECENT ADVANCES IN PHYSICAL 
SCIENCE'-^ ^ ' 

Recmt Advajices in Physical Scioice. By F. G. Tait, 
M.A., formerly Fellow of St. Peter's CoHege, Cam- 
bridge, Professor of Natural Philosophy in the Uni- 
versity of Edinburgh. (London : Macmillan and Co., 
1S76.) 

T hese lectures, we are told in the Preface, were 
given in the Spring of 1874, at the desire of a num- 
ber of the friends of the author — mainly professional 

BB 
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I men — who wished to obtain in this way a notion of the 
1 chief advances made in Natural Philosophy since their 
! student days. The demand, therefore, which these lec- 
1 tures are intended to meet, is that of men who, though 
they have received a liberal education, in which the ele- 
ment of science has not been neglected, are too deeply 
engaged in their professional work to keep themselves 
abreast of contemporary science by regular study, but 
who are yet able to avoid falling behind by occasionally 
availing themselves of an hour with a scientific friend. 

In lectures of this kind, therefore, we are not to look 
for the elaborate exposition and reiterated inculcation by 
which the facts and methods of science are impressed 
upon the minds of beginners. Still less are we to expect 
the forcible language and striking illustrations by which 
those who are past hope of being even beginners may be 
prevented from becoming conscious of intellectual ex- 
haustion before the hour has elapsed. We are rather to 
listen to one who has climbed high on the hard and slip- 
pery peaks of science as he points out the grand features 
of the prospect to those who stand on a lower level but 
yet on the same solid foundation with himself. 

In his own words he has “ to point out a few of the 
principal peaks which we have to ascend, and of the more 
formidable abysses which we have to avoid.’^ 

As safety must come before success, it may be well to 
observe that the most formidable of all these abysses is 
that of a ppriori physics. The study of this branch of 
science as it is to be found in the works of Hegel, Her- 
bart, and others, seems to furnish an unfailing source 
of recxearibn to those who are engaged in the less 
amusing researches of expeximental phy^cs. In our 
modern examinations those candidates who try to 
conceal their ignorance by sending up what appears 
to them to he the most plausible answer to a ques- 
tion, often help to relieve by their felicitous absurdities 
the tedious labours of the examiner. We have only to 
imagine that instead of the weary examiner we have the 
vigorous man of science, and instead of the timorous 
candidate, some great philosopher before whose inner 
•vision the whole world of being and not-being, in its 
apparent contradiction and- fundamental indifference, lies 
open ; and we shall then have some faint idea of the 
mode in which the -vmtings of these philosophers may be 
destined to contribute to the merriment, if not to the 
happiness of the coming race. 

We are glad to find, however, that in spite of the con- 
tempt which Prof. Tait pours upon the b, priori physics 
of non-experimental philosophers, he admits that there 
is a true science of metaphysics which discusses the 
fundamental ideas of all science and knowledge, not by 
shutting out all the facts of experience, but by calling in 
all thfe evidence obtainable from the whole circle of the 
science. 

In fact one of the greatest benefits which the advance 
of science has conferred on the world at large is that 
words and phrases have been gradually introduced into 
ordinary language which are consistent with true scien- 
tific ideas, and that these have displaced words and 
phrases which implied false ideas about nature, so that 
each generation, as it learns its mother tongue, finds it 
better adapted to express what really exists, and less 
suggestive of what is not. 


We have only to read the expositions of science in the 
seventeenth century to see that they are addressed to 
students whose minds were imbued with prejudices and 
superstitions which are now known only to archaeologists. 
Those who have the good fortune to be bom in these 
latter times can hardly realise the reasons why certain 
natural phenomena rather than others were dignified or 
stigmatised with the name of paradoxes. 

The man of science, if he confines himself to writing 
scientific books, can influence only the professed students 
of science, but if he can find an audience among men of 
business and men of action, who desire to keep up their 
scientific knowledge, he will at the same time help them.? 
to keep up a scientific habit of thought and expression. : 
In this way a course of lectures like those of Prof. Taitj 
may do something towards infusing a scientific spirit intoi 
the affairs and phraseology of business life, and since it is! 
of the essence of science to speak of things as they are, the \ 
business phrases which satisfy this condition will gradu- 1 
ally but surely displace those which describe things as ’ 
they are not. 

The subjects discussed in these lectures are the con- 
servation, transformation, and dissipation of energy, 
spectrum analysis, the conduction of heat, and the 
structure of matter. 

The experiments by which the lectures are illustrated 
are many of them new, and all of them well described. 
We may take the following as an example of Prof. TaiPs 
method of illustrating the connexion of radiation with 
absorption : — 

“I can show to a few at a time, but not in a marked way 
at a distance, the same phenomenon [as in Stewart^s 
eacperiment yritb pottery], by taking a piece of platinum 
foil and writing letters upon it with ink. When it is once 
heated there is a deposit, on the surface of the otherwise 
polished platinum foil, of oxide of iron which tarnishes 
the surface and makes it absorb considerably more light 
than a polished reflecting surface will do. We should 
expect, then, when this is heated (as I now heat it in a 
powerful but very slightly luminous flame), and becomes 
.in turn the source of light, to see bright letters on a dark 
ground. The difference of brightness is not so marked in 
this case as in the last, but still those who are nearest to 
me will see the phenomenon distinctly enough. 

“But you will see another phenomenon still more 
startling on looking at the back of the heated foil instead 
of the front of it. You see faint traces of bright letters on the 
dark ground when I turn the inked side to you, but when 
I turn the other side you see dark letters on a bright 
ground. Now, the reason why on the one side we have bright 
letters on a dark ground, while the other side of the same 
piece of metal shows dark letters on a white ground, is stiU 
more confirmatory of the result of Balfour Stewards experi- 
ment, which I have just stated, because these letters appear 
dark while at present cold, because they are absorbing 
more than the rest of the polished surface. They appear 
brighter than the polished surface when heated, because 
they radiate more ; but just because they radiate more 
they must become colder — must be kept permanently 
colder than the rest of the foil, and therefore the parts at 
the back of the foil, behind those which are radiating 
most, remain permanently colder. This is made evident 
when we look at the side which is without any difference 
of surface, as we then see, by the relative amounts of 
brightness, a marked distinction between the parts which 
are hotter and those which are colder. This is a still 
more complete proof of Stewart's proposition." 

I We may also notice Prof Tait's exposition of his views 
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with respect to the nature of comets and the origin of 
their light. He considers these bodies as consisting of 
swarms of distinct meteorites ^ which are illuminated partly 
by the light of the sun, but which also give out a light of 
their own arising from the numerous and violent collisions 
which are always taking place, especially near the nucleus 
where the swarm is densest. The most remarkable fact 
about this light is that discovered by Huggins, namely, 
that its spectrum is identical with that of a hydrocarbon. 

We are sorry, however, not to find in this volume any ex- 
position of that theory of Prof- TaiPs concerning the deve- 
lopment and manifestation of the tails of comets to which 
Sir W, Thomson referred in his presidential address to the 
British Association in 1S71 as “ TaiPs beautiful sea-bird 
analogy.” A tactic arrangement ” of brickbats extending 
over millions of miles would perhaps account for what at 
present appears from a dynamical point of view most 
paradoxical in the behaviour of comets’ tails, but the 
^ dynamical explanation of this tactic arrangement itself 
seems still to remain as a desideratum of the theory. 

J. Clerk Maxwell 

DR, BALL ON SCREWS 
The Theory of Screws j a Study in the Dynamics of a 
Rigid Body, By R. S. Ball, LL.D., F.R.S,, Andrews’ 
Professor of Astronomy in the University of Dublin^ 
and Royal Astronomer of Ireland- (Dublin : Hodges, 
Foster, and Co., 1876.) 

D r. BALL has published several papers of late years 
on the subject here treated. The present volume 
contains the substance of these papers re-cast, with addi- 
tional matter, and with a greatly improved terminology. 

It has been shown by the combined labours of Poinsot, 
Chasles, and hlobius, that there is a perfect mathe- 
matical identity between the composition of forces and 
couples on the one hand, and of rotations and transla- 
tions on the other. Every small movement of a rigid 
body consists of rotation round a definite line combined 
with sliding along it, in other words, consists of a twist on 
a definite screw, and every system of forces applied to a 
rigid body is reducible to a force along a definite line, 
together with a couple round it. The force is the 
analogue of the rotation, the couple is the analogue of 
the translation, and the combined action of the force and 
couple is called by Dr. Ball a wrench on a screw. In 
each case the screw consists of the definite line (fixed in 
position but unlimited in length), associated with a 
definite length, called the pitch, namely, the quotient 
of the translation by the rotation, or of the couple 
by the force. The amplitude of a twist is the mag- 
nitude of the rotation; the intensity of a wrench is 
the magnitude of the force. A twist, or its analogue a 
wrench, is defined by six numbers, one of which may be 
the amplitude or intensity, and the other five will then be 
common to all twists and wrenches on the same screw. 
A screw is therefore defined by five numbers. 

When a body twists while acted on by a wrench, the 
work done by the latter is the continued product of the 
amplitude of the twist, the intensity of the wrench, and a 
third factor called the viitual co-efficient of the two 
screws. The virtual co-efficient is a symmetrical func- 
tion of the two screws, and when it vanishes the two 
screws are called reciprocal. In other words two screws 


are said to be reciprocal if a wrench on one of them does 
no work in virtue of a twist on the other. 

Taking six screws at random in space, we can express 
any twist as the resultant of six twists, one on each of 
these screws, and the amplitudes of the six components are 
called the screw co-ordinates of the resultant. Wrenches 
can be expressed in the same way, intensity being substi- 
tuted for amplitude. 

If we take five screws and combine arbitrary twists 
upon them, -we obtain an infinite number of resultant 
twists on an infinite number of resultant screws. These 
resultant screws constitute a screw-complex of the 5th 
order ; and in like manner we may have complexes of 
lower orders down to the 2nd. 

Given a complex of the 5th order, one definite screw 
can be found which is reciprocal to it, that is to say, 
which is reciprocal to every screw contained in the com- 
plex. One practical application of this theorem is, that 
if a rigid body has freedom of the 5th order (or one 
degree of constraint), one definite screw can be found 
such that a wrench upon it can do no work on the body. 
Given any complex of the nih order, there is one definite 
complex of the 6 - /2th order that is reciprocal to it, in 
the sense that every screw of the one complex is reci- 
procal to every screw of the other. 

In general problems on the d5mamics of a rigid body, 
it is usually advantageous to select the six screws of 
reference, so that each of them shall be reciprocal to the 
other five. Such screws are called co-reciprocals. 

For example, in discussing the action of wrenches on 
a body v/bich has freedom of the 4th order (two degrees 
of constraint), four of the co-reciprocals should be selected 
from the complex which defines the freedom, and the 
other two will then of necessity define that other complex 
of the 2nd order which is reciprocal to it and includes 
every wrench that can be exerted by the constraints. 
When an applied wrench is resolved into its components 
on these six co-reciprocals, the first four components deter- 
mine the movement of the body, the other two being 
completely destroyed by the reaction of the constraints. 

It is not to be imagined ihat a wrench applied to a free 
body tends in general to make it twist on the same screw 
on w’-hich the wrench lies. If, however, we take six screws 
[ coinciding two and two with the principal axes at the 
I centre of mass, and having pitches ±.a,irb,±,€, where 
\a,b,c denote the radii of gyration round these axes, these 
' six screws will possess the property in question — ^an im- 
! pulsive wrench on any one of them produces an instan- 
i taneous twist on the same. Dr. Ball calls these the six 
; principal screws of inertia for a free body, and he further 
shows that a constrained body has a smaller number of 
such screws, the defect from six being equal to the number 
of degrees of constraint. 

Again, he shows that if a body has freedom of the nth 
order, and has a position of stable equilibrium under the 
action of forces which have a potential, n screws (caSed 
harmonic screws) can be found possessing the following 
property, viz., that the body can execute small oscillations 
on any one of them, and will execute such oscillations if 
it receive an arbitrary displacema^it and initial twist-velo- 
city upon it. Also that any possible small oscillations of 
the body can be resolved into n independent oscillations 
on the harmonic screws. 
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We have said enough to indicate the richness of the 
ground which Dr. Ball has broken, and we would com- 
mend his treatise to the careful attention of mathema- 
ticians. 

We could wish that a sharper line had been drawn 
between real and imaginary solutions, and also between 
results that are only true for screws of finite pitch and 
those that are true without this restriction. We also 
think that the convention which Dr. Ball proposes (foot- 
note, p. 1 1) for removing ambiguity from the expression 
for the virtual coefficient, is defective, partly because he 
has overlooked the fact that the virtual coefficient of two 
screws is essentially signless until positive as distin- 
guished from negative directions have been arbitrarily 
selected along them. W'hen this selection has been 
made, the virtual coefficient is the value of the quater- 
nion expression pS S where p denotes the 
algebraical sum of the pitches, a and /S unit-vectors 
parallel to the two selected positive directions, and 7 
the vector perpendicular from the screw a to the screw / 3 . 
To express the same thing unambiguously without qua- 
ternions would require such a long specification as would 
weary the patience, of our readers. 

' The value of Dr. Ball’s book is enhanced by an appen- 
dix containing a very clear and interesting 7 'esume of the 
literature of the subject, from Poinsot downwards. We 
may supplement this list by a reference to § § 200, 201 of 
Thomson and Tail’s ‘‘ Treatise on Natural Philosophy,” 
where one degree of constraint is shown to be reducible 
to the condition that “every longitudinal motion of a 
certain axis must be accompanied by a definite propor- 
tion of rotation about it.” This comes very near to the 
indication of the one reciprocal screw by which such 
constraint may be denned. J. D. E. 


OUR BOOK SHELF 

Mittheilun^en aus dem k. Zoolcgischen Mitscitiii zu 
Dresden, Herausgegeben mit Unterstiitzung der Gene- 
raldirection dei k. Sammlurgen fur Kunst und Wissen- 
schaft. . Von Dr. A. B. Meyer, Director des koiigl. 
zoologischen Museums, i Heft mit Tafel i.-iv. (Dies- 
den ; Verlag von E. v. Zahn, 1S75.) 

There can be no question that the esLabhshment of 
a journal in connection with a sciendfio institution is 
one of the very best methods promoting the interests 
of the latter and obrainmg for it more extended sup 
While the institution rem-iins in one place, its jouinal 
travels about the world, makes its most recent acquibi- 
tions knovvn to its supporters and correspondents, aitd 
encourages them to promote its welfare by further oo^sa- 
ftroBS. Such being the case, Dr, Me\er has acted most 
Wisely in endeavouring to resuscitate the ’somewhat de- 
cayed zoological branch of the Royal Museum of Dresden, 
>y starting the present periodical. Dr. Meyer’s recent 
ravels and discoveries in the Eastern Archipelago have 
wrought him much and deserved credit, to which, no 
ioubt, he partly owes his present appointment. They 
lave Hkewdse supplied him with abundant materials lor 
;ontributing valuable memoirs to his journal. Not un- 
, laturally, therefore, the first number of the new periodical 
' commences with papers containing the results of some of 
Jhis own researches in the Eastern Islands. The first of 
qthem contains an account of a new Bird of Paradise, not 
kctually discovered by Dr. ^vleyer himself, but by one of 
his correspondents since his return to Europe. Diphyl- 
Jlodes Gulielmi IIL^ as this splendid bird is named, in 


honour of the King of Holland, is said to be from the little 
known Papuan island of Waygiou, and vies in brilliancy 
of plumage and elaborate excess of feathered ornaments 
with the finest species of this gorgeous family. Descrip- 
tions of other novelties in the class of birds discovered 
by Dr. Meyer himself, together with additional notes on , 
little known species, complete this interesting memoir. 
Another paper by Herr Kirsch- contains descriptions of 
new beetles from Malacca, from a large collection sent by 
Herr Eichhorn to the Royal Museum, and a third, which 
will be of special interest to our anthropological friends, is 
devoted to an account of 135 Papuan skulls obtained in 
New Guinea and Mysore by Dr. Meyer himself. We 
obser\^e that a second part of the Mittheihingen is an- 
nounced for publication early in the present year, so that 
we may expect shortly to have an opportunity of bringing 
further labours of Dr. Meyer and his assistants to the 
knowledge of our readers. 

Table of British Sedimentary and Fossiliferons Strata. 
By Henry William Bristow, F.R.S., F.G.S., Director of 
the Geological Survey of England and Wales. The 
Description of Life Groups and Distribution by R. 
Etheridge, F.R.S. Second Edition, revised. (I.on- 
don : Edward Stanford.) 

This is an admirable and evidently ver}" carefully prepared 
table, which is well suited for the use of students, science 
classes, and schools. In it Mr. Bristow has managed to 
embody a vast amount of in'^ormation, which could only 
be obtained and verified by the consultation and com- 
p?.rison of a great number of maps and documents ,* an l 
for this service all engaged in teaching the science of 
geology are greatly indebted to him. The foreign equi- 
valents of the British rocks are only given in such cases as 
that of the Trias, in which our own series is incomplete. 
Mr. Etheridge's contribution to the work consists in a 
veiy valuable pakeuntological digest, in which the order 
of succession of the diftcrent forms of plants and animals 
is clearly described. The only points which seem to 
call for critical remark in this excellent work is the use of 
the term Laureniian for the so-called “ Fundamental 
Gnejss ” of Scotland, and the manner in which the name 
of Cambrian is empioxed. There is absolutely no 
evidence whatc.er wrereby the geologist is able t:) 
correlate the azo’c rocks on the opposite sides of the 
Atlantic, and therefore ihc application of the term 
Laurentiaa to any British formation would scarcely ap- 
pear to be juitifiabie. In the iong-vexei question as to 
the boundary between the Silurian and Cambrian systems, 
v.'r regret to find Mr. Bristow adopting the extreme views 
of tne -ate Sir Roderick: iMurchison, and c^rn^ining the| 
ii'mie of Camoriau to a few aimost nofcsridferous rucks | 
quite at the base of the seiies. The line of division at the I 
top of the Tremadoc sla'.e~, '.vhich was adopted bo, h by \ 
Lyeh and Phihips, ha^ the adv uit ige of making tli j British t 
Cam>rian system, as now defined by Hicks, very closely 
agree with the “ Primordi d ” of Barrande ; and v.^e hope 
that in a future edition of ihi^ table, which we dmbt nut 
will soon be caked for, the author may see his way to the 
adoption of it. 

Catechism of Chemistry. New edition by Robert James 
]Mann, M.D., &:c. (London : Edward Staniord, 1876.) 

Perhaps no better illustration of the truth of Pope’s 
line — 

‘‘For fools rush in where angels fear to tread ” — 
can be cited than the method employed in the manufac- 
ture of many of the so-called scientific elementary text- 
books, a series of which must be put forth by every 
publisher. The Catechism ” before us is a typical 
example of a book constructed on this most pernicious 
method. The author appears to have learned a little 
chemistry from works which were in vogue a quarter of a 
century ago, and to have tacked on to this knowledge a 
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smattering of the more recent development of the science. 
Being thus completely furnished, he has entered the 
arena. The result is altogether what might have been 
expected. Inaccuracy of statement, meaningless defini- 
tions, sins of omission and of commission, abound. If 
anyone vidshes to learn the rudiments of chemistry, let 
him eschew this catechism as he would poison. 

M. M. P. hi. . 

Siumner Holidays m Brittany, By Thomas J. Hutchin- 
son. With Map and Illustrations. (London : 
Sampson Low and Co., 1S76.) 

I Mr. Hutchinson is well known, among other things, 

{ for his researches cimong Peruvian antiquities, and there- 
’ fore, to his tour in Brittany he brought a trained obser- 
vation, He has managed to write a very pleasant book 
on rather a worn subject, a book which is likely to give 
its readers a desire to follow the author’s example. In- 
deed it might form a very useful guide-book for the dis- 
trict traversed by Mr. Hutchinson, and would have the 
advantage of being much more pleasant reading than 
guide-books generally are. hir. Hutchinson evidently 
|made good use of his time when in Brittany, and to those 

i 'vho have not read much on the subject the book will 
urnish a great deal of information on the nature of the 
"‘country, the characteristics and manners and customs of 
the people, the antiquities, historic and prehistoiic, the 
ecclesiastical and political history^, and many other inte- 
resting points. A very good map and some fair illus- 
trations add to the value of the book. 


LETTERS TO THE EDITOR 

\_The Editor doeS 7 wt hold hiiitself responsible for opmions expressed 
by his C(nresp 07 zde 7 its, Neither can he unde? take to remm^ 
or to correspond with the •writers ofy rejected 7 na 7 iusc 7 ipts, 
No fiotice is take 7 i of a 7 io 7 iymous com 7 nunicaiio 7 is,'\ 

Colour of Flowers Grown in the Dark 

• In Nature, vol. xiii. p. 348, j\Ir. Thiselton Dyer gives an 
extract from Sachs’s Text-book of Botany ’’ to the effect that 
, no change is produced in the colour of flowers by growing them 
in the "dark. This led to a letter from Mr. J. C. Costerus 
(vol. xiii. p. 427), calling attention to the results obtained 
by Askenas-y, published in 1S76, who found that some kinds 
were changed in colour, and some not changed. In the 
autumn of 1S73 I made a number of experiments on this subject, 
and published a short account of them in the same year in the 
j Quarterly jfmrnal of Science, vol. iii. p. 474. I came to the 
f tame conclusion as Askenasy has come to, and was also able to 
Citabli^vh some important generalisations. I will only mention a 
few special instances. I was unable to cause any change in the 
colour of the common Orange Lily {Lilinni am-antiacum), 
whereas 1 found that a very considerable change was produced 
in the case of Eryshnum Feroff'ikm 7 ittm by only a moderate 
degree of darkness. This may perhaps be owing to the fact 
that the orange tint of these two kinds of flowers is due to entirely 
cifferent substances. That of the lily is due to what I have called 
orange xanthophyli, whereas that of the other flower is due to 
a much less stable compound, giving an entirely different spec- 
trum, met with also in the orange marigold, and therefore 
named by me Cale^idula xanthine. Comparing together the 
mixed colouring matters found in an equal weight of the petals, 
I found tliat the amount of the Calendzela xanthine was only 
half as great in the petals grown in the dark, w-hereas the more 
yellow constituents were reduced only to three-quarters, so that 
ihe general colour was more yellow. I found that a similar 
change could be produced in the case of the marigold. If 
shaded when the flowers are somewhat grown, the total colour 
may be very considerably reduced without there being any 
material change in the ratios of the different colouring matters, 
whereas when grown in the dark from a very small bud, the 
raiios are changed, as in the case of Erysimum. Growing 
flowers in the dark seems to stop the normal development to a 
greater or less extent according 10 the nature of the colouring- 
matters, the effect being the greatest in the case of those sub- 
stances which are the most easily decomposed. We thus find 


what appears at first sight to be a very unlikely result, viz., that 
those constituents which, \vhen dissolved out from the petals, are 
the most easily discolotiscd by exj.osure to light, are formed 
in relatively greater amount when the flowers are grown in the 
ligh*-, which is easily explained if w’e atsume that a higher viial 
povve'-, depending on the presence of light, is necessaiy to over- 
come the more powerful chemical affinities of the less stable 
compounds. H. C. Forby 


TheJAsh Seed Screw 

jVIr. Stephen Wilson remarks, in his note on this subject ; 
(Nature, vok xiii., p. 42S), “Why the seed generally becomes ! 
twisted as it dries is a very interesting question. But what ■ 
seems to me the most remarkable fact about this phenomon is, ^ 
that in every case, and in ad trees alike, the thread of the screw j 
is in one cirection.” He also alludes to the uniformity in the \ 
diiectioii of torsion in the awms of two species of oat. Torsion ' 
ot all kinds occurring in plants is usually assumed to be due to 
unequal longitudinal tension (see Sach's “Handbook,” p. 770). 

In a paper read before the Linnean Society, March 16, I pointed 
out that the uniformity in the direction of the torsion cannot be 
thus accounted for ; and a totally different explanation was 
given of the twilling and untwisting of the awns of certain 
fruits {Aveiia elatior among the number) when they are dried 
and moistened. It was shown that the power of torsion resides 
in the individual cells of which the awn is constructed, and tha 
it is by their combined action that the awn, as a whole, becomes 
twisted in drying. It appeared to me extremely probable that 
the same explanatioii would hold good for the twisted wing 
of the ash fruit. I therefore boiled one in nitric acid and chlo- 
rate of potassium, by which means the woody tissue is separated 
into its constituent cells. These were then teazed out on a slip 
of glass and thoroughly dried over a lamp, and it was found that 
many of them had become twisted on their axes ; and, which is 
important, that they were all tivhicd m the same directiofi as 
ihe fruit itself This artificial drying represents the natural dry- 
ing process which occurs during the ripening of the fruit. In 
both cases contraction and consequent torsion result from 
the loss of water, but in the natural process the cells not being 
free to twist independently, are compelled to combine in pro- 
ducing that torsion of the whole fruit w'hich we are considering. 

It is interesting to find the same principle holding good in the 
case of the ash screw as in that of the awns of various Graminem 
and Geraniacem, and the twisted tails of the achents in 
Aftemone monta 7 ia. Moreover, I strongly suspect that the prin- 
ciple of the torsion of an organ being dependent on the twisting 
ot its constituent cells is capable of wider extension, so as to 
embrace the torsion of the stems of twining plants, &c. This 
subject I hope immediately to investigate, 

Francis Darwin 

P.S. — The samara of the sycamore is a more efficient parachute I 
than that of the ash, but the wing has no appreciable twist, and I 
there is no unifonnity in the direction of rotation assumed as the i 
fruits fall to the ground. 

Down, Beckenham, April 4 


The Animal of Millepora 

It is a remarkable fact that during all the discussions on the 
late L. Agassiz’s statements regarding the animal of Millepora f 
some very careful diawings of it have been in the possession of ’ 
Major-General Nelson, R,E. They were done by himself 
during his residence at Bermuda at the time when he was 
writing that communication to the Geological Society on the 
reefs and general structure of the islands which has made Limt. 
Ndson, R.E,, a name of mark. 

In common with most naturalists, I had expected that ^ 
after the Challenger reached Bermuda, we should have had a 
satisfactory description of this very interesting polyp, so that the 
truth, or the contrary, of Agassiz’s description could be tested. 
But it was not until July in last year that any commmaicataoa 
relating to the subject was sent off from the Challenger, the paper 
being read on Nov. 25, 1875, the Royal Society. Mr. 
Moseley noticed therein that the examination of Millepora is 
beset with serious difficulties, he, however, states that there are 
large and small polyps, and that both kinds have tentacles, and 
“they appear to ^ four in number, and compound.” He 
observes : “ they are simply retracted by means of muscular fibres 
which are arranged rou^ the base of the cylindrical stomach 
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radially, and that no mesenteries have been seen.” Mr. Moseley 
was naturally dissatisfied with these poor results, and hoped to do 
^ better things at Hawaii. In the meantime I became aware of 
I- the value ot the drawings I have already alluded to, and as I am 
. ’ at work on several subjects with Gen. Nelson, I sent a com- 
munication and the drawings to the “ Annals and Magazine of 
'Natural History” before the evening of April 6, when Mr. 
Moseley’s paper on Millepora was heard by me at the Royal 
; Society. It is a satisfaction for me to be able to state that Gen. 
j Nelson’s drawings prove that Agassiz saw a part of a polype, 
|and that Mr. Moseley’s beautiful delineations, far in advance of 
Jail, testify to the correctness of my fellow- worker. I do not 
1 credit the hy droid nature of the polyp now, any more than I did 
"^when writing the reports on the British fossil corals, and I 
believe Millepora to be an Actinozoan. 

P. Martin Duncan 


The Use of the Words “Weight” and “ Mass'’ 

The relations between weight and mass, gravity and accele- 
ration, are so well defined in all good treatises on dynamics, 
that it appears superfluous to dwell on these questions. But as 
it has been stated by Prof. Barrett, vol. xiii., p. 3S5, that the 
C. G. S- system of units has been introduced into the course of 
Mechanics in this College, I may be permitted to say that the 
system actually employed is not that referred to by your cor- 
respondent. I generally employ the kilogramme, metre, and 
second, and sometimes the foot, pound, and second, to measure 
a dynam or unit of force. The dynamometers alluded to as about 
to be exhibited at the Loan Exhibition of Scientific Instruments 
at South Kensington are suitable to the former system, and I 
use them for the measurement of dynams in kilogrammetres. 
One of these dynamometers is graduated for every 200 grammes 
up to xoo kilogrammes, the other for every 100 grammes up to 
10 kilogiammes, and they cannot be depended on for results 
within the tenth of a k'llogramxne. Spring dynamometers, though 
suitable for the large units employed in mechanics, are totally 
unfit fbr measuring units on the C. G. S. system. I concur with 
Prof. Everett, in his .book on this system, when he says : — “A 
spring balance, it is true, gives a direct jaieasurement of force, 
but its indications are too rough for purposes of accuracy ” (p. 8). 
Spring dynamometers are iherefoie unsulled to a system where 
the units are measured by vIt of a gramme, or about -gV of 2. 
^in, as in the C. G. S, system. Henry PIennessy 

Royal College of Science for Ireland, Dublin 


The Physical Constitution of Steam 

I BELIEVE the following remarks on the physical constitution 
of steam ai-e in some degree original, in form at least, though 
perhaps not in substance. 

Dr. Andrews has shown by his experimental researches on 
carbonic add, that at a temperature above 31® C. or 88° F. the 
difference between the gaseous and the liquid states no longer 
exists. I quote the following brief statement from an admirable 
paper on the subject, by Prof. James Thomson, in the “ Pro- 
ceedings of the Belfast Natural History and Philosophical So- 
dety,” 1S72 ; — he is speaking of the case in which a given quantity 
of carbonic acid, of which part is in the gaseous and part in the 
liquid state, is kept at constant volume, while the temperature, 
and consequently the pressure, are gradually increased : — 

“As the temperature and pressure are augmented, the gaseous 
part is alw^ays increasing in density, and the liquid part is dimi- 
lashing in density, till at last tlie two come to have the same 
demsity mtlc one another, and then they are perfectly alike in 
every respect, all distinction between them having vanished. At 
this stage the temperature is $1° C., and the pressure is about 
.seventy-ffvc atnaospheres. Above this temperature of 31° no 
change of can cause gasification or liquefaction ; and 

above this pre^iure.of about seventy-five atmospheres, no change 
of temperature can canse gasification or liquefaction.” 

This temperature of 31° C is called by Dr. Andrews the critical 
temperature for carbonic acid. Above its critical temperature, 
although carbonic acid may have the density either of a gas or 
of a liquid, the two states are not sharply separated from each 
Other as a liquid is from its vapour, but graduate into each other 
insensibly. It is believed that every gas and vapour has its own 
critical temperature. Those of the permanent gases are believed 
to be so low as to be unattainable by any known process. That 
of water or steam, on the contrary, is probably too high to be 
observed in a glass tube, and consequently too high to be directly 


observed at all : for the only known test of the critical tempera- 
ture being' attained, consists in the disappearance of the visible 
boundary surface between the liquid and the vapour or gas. My 
purpose is to show how the critical temperature for steam may 
be approximately estimated with a great degree of probability. 

The fact that the latent heat of steam diminishes as the tem- 
perature increases, fonnerly seemed to me one cf the strangest 
of all facts ; but the above-mentioned properties of carbonic acid, 
and no doubt of all gases and vapours, make it quite intelligible. 

The heat is defined as the heat given out when steam is 
condensed into water of its owm temperature. The total heat is 
defined as the heat given out when steam is condensed into water 
at zero Centigrade, and is the sum of the latent heat and the 
temperature. According to Regnault, the relation between tem- 
perature and total heat is expressed by the formula — 

\ = 606 *5 -I- *3054 

\ being the total heat and i the temp-rature. This has been 
ascertained to be true from & to 230°, and if it is true 
for all temperatures, at a temperature of 8727 the total heat 
and the temperature would be the same, and the latent heat 
would vanish; S727 is consequently the critical temperature 
which is dcducible from the above formula for water. 

Old Forge, Dunmurry, Joseph John Murphy 

Co. Antrim 

Coloured Solar Halos 

In the interesting letters of Drs. Schuster and Frankland I 
note some remarks on the rarity of the apparition of complete 
halos about the sun in this country. Had I read these remarks 
some six years ago I should have passed them by without sur- 
prise. It so happened, however, that my attention was drawn 
to the subject of halos, coronss, <S:c., by Kamtz’s “Lehrbuch 
der Meteorologie ” about the year 1869, and I at once began to 
examine the sky near the sun every fine day, and note down any 
appearance of halos, fringes, &c. When I began, my impres- 
sion was that I should rarely see the solar halo seeing that it had 
escaped me for several years. However, I soon found out my 
mistake, and the subjoined list, compiled from the observatory 
note-books, gives the number seen each montli in 1S74 and 1875. 
No doubt, several escaped my v'lg-ilance in some months and a 
few in others. The figures, at any rate, show that the pheno- 
menon is by no means rare. 


Jan. 

Solar Halos in 1S74 and 
1:74- 

0 ... 2 July 

iS 7 S- 

iSr4. 

3 

1S7 

4 

Feb. ... 

I 

21 Aug.^ 

I 


March ... 

I 

2 Sept. 

2 

4 

Apiil ... 

II 

4 Oct. 

0 

2 

May 

8 

I Nov. 

3 

0 

June 

II 

2 ' Dec. 

I 

0 

1876 


Jan. 

I 

Feb. 

0 

March. 

s 


Had I been quite sure that Dr. Schuster’s remarks referred to 
the ordinary solar halo, this letter would have reached you a 
W’-eek ago or more. I will only add that the halos I have ob- 
served are nearly always complete (when the sun is high enough), 
that they are often very bright and most striking phenomena, 
and that the radius is usually about 22°. 

Bermerside, Halifax, April 6 Joseph Gledhill 


“ The Effect of the Sun’s Rotation and the Moon’s 
Revolution on the Earth’s Magnetism ” 

The above was the title of an article by J. Allan Broun, 
published in Nature, vol. xiiL p, 328. 

The establishment of these facts, if they have not already 
been^ published, will aid amateur investigators very much in 
arriving at sati^actory conclusions in regard to the phenomenon 
above referred to. 

First, from the revolutions of the sun, do the positively de- 
fined edges of sunspots always reappear at the same moment, and 
are their relative positions with regard to each other ever the same 
through a series of years, giving them a fixed and positive cha- 
racter, both as to position and time of revolution ? 

Second : At what times, with regard to the position and area 
of tlie largest and most numerous sunspots, and whether they are 
hidden by the revolution of the sun, or face the earth, is the 

* I was from home most of this month in both years. 
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greatest effect observable in the differences of the earth’s mag- 
netism. ? 

Third : Are the sun-spots caused by clouds or curtains out- 
side, and hiding the apparent surface of the sun, or are they 
deep cavities through the same? Stephen W. Allen 

Boston, U.S.A., March 27 

Metachromism 

I REFRAIN from replying to INIr. Petrie’s second letter {p. 426) 
until after the appearance of the article to which Mr. Costerus 
refers (p. 427) on Organic Colour Change.” 

In defence of Miller, however, I would just add that on p. 298, 
vol. ii. {fifth edition), occur the following words : — '‘The sodic 
dioxide, NaoO.;,, obtained by igniting sodium in oxygen is of a 
pure white colour y Wm. AcIvRoYD 

Royal ColL of Chemistry, South Ken ington, April 3 

Dr. Klein on the Small-pox of Sheep 

I WRITE this note in order to inform you that, my attention 
having been directed to some alleged fallacies in some of my 
observations regarding the small-pox of sheep, I am at present 
engaged in reinvestigating the subject. E. Klein 

The Brown Institution, April 1 1 


OUR ASTRONOMICAL COLUMN 

Olbers' Supposed Variable Star near 53 Vir- 
GINIS. — The only comet detected in the year 1796 was 
found by Olbers in Virgo on the night of March 31. On 
the following evening, at 8h. 55m., apparent time at 
Bremen, it was over a star of the seventh magnitude 
south — following 53 Virginis, and the light of the star 
was remarked to be little affected by the intervention of 
the comet. On March i, 1797, desiring to fbc more 
exactly the place of this star, Olbers found in its position 
one of only the tenth or eleventh magnitude, whereas in 
April previous, according to Schroeter, who appears to 
have compared the comet with it early on the morning of | 
April 2, it was the brightest star in the immediate neigh- 
bourhood of S3 Virginis, and hence in Olbers’ judgment 
a seventh magnitude at least.” Writing to Bode in 
March 1797 he directs attention to this star, as perhaps a 
more remarkable variable sta.r than even x Cygni. The 
circumstances preclude suspicion of a similar phenomenon 
to that described by Piazzi when the great comet of 1811 
passed over his star XX. 197. 

From the positions of the supposed variable, and its 
neighbours given by Olbers (who also appends a dia^am), 
it is evident that his star, which followed 53 Virginis 
30' 55'' in R,A., 'id 45'^ to the south, is No. 12,728 of 
Oeltzen’s Ai'gelander, a star observed 1S51, April 24, and 
noted of the eighth magnitude. For 1876*0 its place is in 
R.A. I3h. ym. 32s., and N.P.D. S3'7. 

Approximate mean places for 1797, IMarch i, of several 
stars with which Olbers compared the one in question 
were : — _ 

Olbers* Magnitude. RA. N.P.D. 

fa ^ 194 40 106 6 

(4 7 194 44 105 24 

{d) II 196 15 105 II 

The star ic) is Lalande 24,421, called by him Sh ; (I) is 
L. 24,597, noted 9 ; but the star (^) is not found either 
in Lalande or Argelander. Its position in Olbers’ diagram 
corresponds to the place above assigned. What is its 
present magnitude, or is there some mistake about its 
position ? 

On April 1, 1796, the supposed variable was consider- 
ably brighter than the star (^z), according to Olbers ; in 
March 1797, much fainter than (c) and only slightly 
brighter than (d) ; he remarked no change in March, 
April, and May. Bode says, on April 24 and May 12 
and 20 of the same year he saw it as a 9*10. In March 
1855 it was fully eighth magnitude or 77. 


The April Meteors. — As the moon will be absent 
during the nights of the 19th and 20th of the present 
month, a watch may be advantageously kept for meteors 
which are supposed to move in the path of the first comet 
of 1861 discovered by Mr. Thatcher, of New York, on 
April 4. At the descending node this comet makes a 
remarkably close approach to the earth’s annual track, 
the definitive orbit calculated by Prof. Oppolzer, showing 
that at this point the distance between the two orbits is 
only 0*00232 of the earth’s mean distance from the sun, 
or 214,000 miles ; less, therefore, than the moon’s mean 
distance from the earth. The elements are elliptical with 
a revolution of 415 years, and this form of orbit we may 
assume with much probability to have been occasioned 
by a near approach of the comet to the earth at some 
distant epoch. The descending node is passed 22^ days 
before perihelion passage, and to bring the comet into 
closest possible proximity to our globe, it is necessary 
that the perihelion point should be passed on May 12, 
Had this been the case in 1861, the comet would have 
occupied the following positions on its descent towards 
the plane of the ecliptic : — 



R.A. 

N.P.D. 

Distance 


0 

0 

from earth. 

March 24*0 .. 

. 269 *2 

57*4 

0*700 

April 1*0 . . 

.. 270*3 

57*0 

0*494 

» 90 

.. 271*3 

57-1 

0*281 

„ 17*0 • 

.. 285*2 

59*4 

0*065 


The true dimensions of the orbit of this comet will be 
defined by the following numbers, which are in units of 
the earth’s mean distance from the sun. 

Semi-axis major 55 ’^ 7 ^ 

Semi-axis minor 10 ’083 

Semi-parameter i ‘826 

Perihelion distance 0*921 

Aphelion distance no *,{30 


RROK HUXLEY^ S LECTURES ON THE EVI- 
DENCE AS TO THE ORIGIN OF EXISTING 
VER TEBRA TE ANIMALS ^ i 

IV. 

T he crocodiles form the highest group of existing 
reptiles ; they are higher than lizards as a steam- 
vessel is higher than a sailing-ship ; for, while built essen- 
tially on the same lines, and exhibiting altogether the 
same fundamental structure, they are in some respects 
peculiarly modified, and that always in the direction of 
greater complexiiy. 

Besides the characters of the skull mentioned in the ; 
last lecture, they are distinguished from lizards by having 
a four-chambered heart, one in which the separation of \ 
the ventricle into two distinct cavities is completed, so ’ 
that, in the heart itself, the blood from the lungs is kept ' 
separate from that returned from the body generally. A 
mixture, however, takes place subsequently, through an 
aperture between the two aortas, one of which springs 
from each ventricle. 

Crocodiles are found in Central America, India, Africa, 
and Australia, Of the many species, the greater number 
are short-snouted ; the fish-eating Gaviai of the Ganges, 
on the other hand, has an extremely long and narrow 
snout. 

All the existing crocodiles are fresh-water or es^arine 
animals, but, fortimately, this was not the case with the 
ancient forms, many of which were exclusively marine, 
seeming, so to say, to take the place, in the sea of their 
own epoch, of our porpoises and dd^ins. 

Besides Tertiary species, crocodiles are found in the 
Chalk, Oolite, Lias, and Trias often in the best possible 
state of preservation ; they thei^fore extend back to the 
very commencement of the Mesozoic epoch. 

I A course of six rectui^''t6 w‘6ifeig men, <lelivered in the theatre of tfite , 

I Royal School of Mines. Lecture IV., March 20. Continued from p. 430. 
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If we had specimens of all known forms of crocodiles, 
recent and extinct, and set to work to classify them 
according to their degrees of hkeness and unlikeness, we 
should find that they naturally fell into three series. 

In the first of these it would be found that the skull 
had all the characters mentioned at the end of the last 
' lecture, the posterior nares being small apertures opening 
into the cavity of the mouth behind the pterygoid bones ; 
the vertebrae would be concave in front and convex be- 
hind ; the two bones composing the shoulder-girdle, the 
shoulder-blade or scapula and the coracoid, would be 
similar in shape, both being long and narrow ; in the hip- 
girdle, the haunch- bone or ilium would be much cut away 
in front and excavated below, the ischium and pubis 
being both long blade-like bones; and there would be 
seven or eight longitudinal rows of bony plates on the back. 

In the srcond set we should find the posterior nares to 
S be much larger and placed farther forwards, immediately 
^ behind the palatine bones, the pterygoids not uniting as 
' in the first group. The vertebrae would be slightly hollowed 
i out at each end. In the shoulder and hip girdles there 
’ would be no important difference from the first group, with 
which also the moro minute structure of the limbs wou!d 
correspond closely. A difference would, however, be 
found in the fact of there being not more than two rows of 
plates on the back. 

In the third series, we should notice certain very 
Istriking changes. The posterior nares would be actually 
I as far forward as in a lizard neither the palatine nor the 
fpierygoids uniting in the floor of the mouth ; the vertebn-e 
•'would ^ be completely amphiccelous or biconcave ; the 
^coracoid no longer long and narrow, but expanded and 
rounded like that of a lizard ; the ilium more elongated 
and without the notch on its lower edge ; and the ischium 
■considerably broadened. As in the preceding group, the 
rows of bony plates on the back would not exceed two. 

Thus we should find that the second group held an 
exactly intermediate place between the first and third, and 
that the third ser, in ev*ery respect in which it differed 
from the normal crocodilian structure, approached to that 
of lizards. 

It is a very interesting point to see how these three 
groups appear in time. We should find that in the first 
arb included all the Recent and Tertiary forms, and that 
there are no indications of the type below the later 
Cretaceous. 

The second group would be found to extend from the 
older Cretaceous down to the Lias ; moreover, a careful 
examination, would show that there were lesser modifica- 
tions among the individual species of a very instructive 
nature ; those from the Wealden, for instance, would be 
seen to have the posterior nares farther back nearer 
the typical crocodilian position) than those of the middle 
Mesozoic, and these again than those of the Lias. 

The third group would contain exclusively Triassic 
forms, such as the dragon-like Belodon and the Stag07io- 
lepis of the Elgin sandstones. In this latter formation the 
fossils are in a very curious condition ; after the sand 
accumulated round the bodies of the Triasssic animals 
had hardened, water, percolating through the porous rock, 
completely dissolved out the bones, leaving nothing but 
cavife. Thus we have only the remains of remains to 
deal with, but casts taken from the cavities enable us to 
make out, with perfect certainty, even important cha- 
racters, although there may be hardly a bone lefc- 

We see then, that our third set of forms is the oldest,our 
first the youngest, and the study of crocodilian remains 
seem to show that that has happened in the history of 
crocodiles, which should have happened, if the theory of ' 
evolution be true. Anatomical characters show that 
crocodiles are a modification of the lacertian type, and to 
this type the Triassic species, from which we are cer- 
tainly justified in supposing that existing forms are 
descended, exhibit a marked approximation. 


Still we are very far from knowing the whole story : it 
is certainly allowable to assume that our third group of 
crocodilian forms was evolved from a common stock with 
lizaids, but this is as far as the facts of the case will take 
us at present. 

There seems, at first sight, to be something unnatural in 
speaking of birds and reptiles together, for no two ani- 
mals can be, to all appearance, more unlike. The won- 
derfully constructed feathers of the one group, compared 
with the scutes and scales of the other, the cold blood of 
the reptile contrasted with the hot fluid which circulates 
through the vessels of a bird and fraises its body several 
degrees above our own in temperature ; the dumbness 
and general sluggishness of the reptile as compared with 
the vocal powers and the rapid flight of birds ail these 
compel U5 to say, and justly so, that nothing can be more 
‘ different than the character of the two classes. 

Even when we go more into details, similar differences 
are apparent. The bird has a small head, set on a long 
I flexible neck, and provided with a homy beak in lieu of 
! teeth ; its bones are hollow and full of air ; its breast- 
I bone, instead of being a small plate of cartilage, is a 
I huge bony plate, usually provided with a large keel for 
: the attachment of the powerful muscles of flight ; the 
I fore-limb is of no use in progression on the ground, and, 

; the body having to be supported entirely by the hind 
1 limbs, the femora are placed parallel to the long axis of the 
body, instead of almost at right angles to it as in a reptile, 
so that the body is well raised from the ground, and a 
gait the very opposite of a reptile’s sprawling waddle is 
the result. 

The scapula and coracoid are not so very different from 
the corresponding bones in the lower class ; the humerus, 
ulna, and radius, can also be perfectly well identified, but 
the modification of the distal division of the limb — the 
part answering to the reptile’s fore-paw or to our owm 
hand — is very great. First come two small bones answer- 
ing to carpals, then three longer ones all united together, 
which represent -the metacarpus, and are followed by the 
rudiments of the phalanges of the three corresponding 
digits. In the ostrich two of these three “ fingers ” are 
terminated by daws, the use of which it is rather hard to 
divine, unless the bird uses them for scratching itself, an 
operation in which a very large portion of the activity of 
the lower animals is taken up. 

The haunch-bone, or ilium, is of enormous size, and 
extends a long way in front of, as well as behind, the 
acetabulum ; in conespondence with this, a great number 
of vertebrae are fused together to form a sacrum of suffi- 
cient size for the attachment of the ilia and the support of 
the weight of the body. The ischium and pubis are long 
slender bones, and the latter, as well as the former, is bent 
back, so that they both come to lie nearly parallel with 
the vertebral column. 

To allow of the femur taking up its position parallel with 
the axis of the body^, its well-finished globular head is set 
on at right-angles to the shaft ; moreover, its further end 
has a characteristic notch for the reception of the upper 
extremity of the fibula. The shin-hone is provided with a 
large and very characteristic crest for the attachment of 
the strong muscles of the anterior part of the thigh ; its 
lower extremity is pulley- shaped, and, in a young bird, the 
piilley-like end, continued into a tongue of bone running 
up the back of the tibia, can be separated as a per- 
fectly distinct ossification ; its shaft also is so twisted that 
its two ends come to lie in different planes. 

Following upon the tibia comes a bone with an easily 
separable piece at its upper end, and showing signs of a 
longitudinal division into three separate bones ; this is 
the tarso-metatarsus, and represents the metatarsals and 
all the tarsals except one — the astragalus — which is re-' 
presented by the pulley of the tibia. As a rule there are 
lour toes, three of which are turned forwards and articu- 
late with the tarso-metatarsus, while the fourth, the repre- 
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sentative of our hallux or great toe. is turned backwards 
and articulates with a small distinct bone. 

The heart has four perfectly distinct chambers, so that 
the pure blood from the lungs, and the impure blood from 
the rest of the body, are kept quite separate. There is a 
single aorta which turns to the right side after leaving the 
heart. 

{To he i'oniinucd.) 


ON SAFETY MATCHES 

I'^HE fact has been known during some years past that 
1 the so-called safety matches, which are warranted to 
hgnite “ only on the box,” can be fired by being rubbed 
on glass, and as Mr. Preece recently pointed out (Nature, 
vol. xiii p. 20S), on ebonite. I find that they can be ignited 
by friction against ivory (I used an ivory paper-knife), steel 
(a steel spatula, somewhat worn), zinc, copper, marble with j 
the polish worn off, and a freshly-cleaved surface of slate, j 

The match (or two matches together, for the sake of ' 
strength) should be held near the tipped end, and then j 
be rubbed with strong friction, and with a long sw’eep upon : 
the solid surface. From tivo to twelve such sweeps may j 
be required before the match ignites, and the result seems 
to be due to the conversion of mechanical work into heat I 
sufficient to fire the paste at the end of the match, which, 

I suppose, consists mainly of potassic chlorate and sul- 
phide of antimony. 

After a few rubs the match begins to crackle, and then 
suddenly bursts into flame. A similar result may be 
obtained by grinding the chlorate in a mortar with a 
little sulphur or sulphide. 

The readiness with w^hich the match ignites by friction 
depends greatly on the nature of the surface. Lead is 
too soft, and tin too smooth. The metals produced by 
rolling have a sort of skin on the surface, over which the 
match glides without sufficient friction, but if the surface 
of zinc be rubbed with sand-paper or with a fine file, it 
becomes active in firing the match. I noticed that the 
polish of my ivory paper-knife became worn before it 
acted welL Nor is it very easy to fire the match on glass. 
Along sweep repeated about a dozen times with con- 
siderable pressure seems to be necessary. The two 
specimens of sheet copper used by me have a sort of 
grain which is favourable to the success of the experi- 
ment. The copper acted equally well whether the surface 
was dirty or cleaned with dilute sulphuric acid. After 
rubbing a match ten or twelve times on zinc, without 
effect, the same match rubbed on copper immediately 
took fire. 

In the case of slate, lead, tin, and some other surfaces, 
the composition on the match acts as a polish, and thus 
renders it unfit for ignition. On the other hand, a finely- 
cut file removes the composition from the end of the 
match without igniting it. 

I have no doubt that • many other surfaces might be 
found on which the safety matches would ignite wfith 
greater or less difficidty. Notwithstanding this, the match 
is still a safety match, although it does not comply with 
the conditions asserted twice over on the box. It does 
not ignite readily on any of the surfaces pointed out except 
copper and marble, but it does ignite with wonderful 
facility when rubbed against the side of the box, an 
invention so ingenious that a few words of its history 
may not be out of place here. 

About the year 1850 a gentleman entered the laboratory 
of King^s College, London, and drew from his waistcost 
pocket a fragment of a rough-looking red solid, and, 
placing it in the hands of Prof. Miller, asked him if he 
knew what it was. It was handed round among those 
present, but no one had the slightest idea as to its 
nature, wffien, to the astonishment of every one, the 
gentleman said, “It is phosphorus — amorphous phos- 
phorus, discovered by me, Herr Schrotter, of Vienna,” 


Up to this time, and indeed for some years later, per- 
sons engaged in the manufacture of lucifers were subject 
to a terrible disease, known in the London hospitals as 
“ the jav/ disease necrosis of the lower jaw induced by 
constantly inhaling the fumes of phosphorus acid escaping . 
from the phosphorus of the paste with which the! 
matches were tipped. ^ ^ 

Ordinary matches made with phosphorus were, during 
many years, dangerous contrivances. They were lumi- 
nous in the dark, liable to ignition on a warm mantel- 
piece, poisonous; children have been killed by using them 
as playthings; and, moreover, they absorbed moisture, 
and became useless by age. 

But the chief inducement in getting rid of ordinary 
phosphorus and substituting the new variety was to put 
an end, as far as possible, to the jaw disease. The red, 
cr amorphous phosphorus, gave off no fumes, had no 
smell, was not poiscnous, and the matches made with it 
were not luminous in the dark ; they did not fire on a 
%varm mantelpiece, did not contract damp, and would 
keep for any length of time. A manufacturer, in 1851, 
sent me several samples of matches made with red phos- 
phorus. I found some of these matches the other day, 
and they were as active, after twenty-five years, as 
at first. 

But here was a difficulty. When the red phosphorus is 
brought into contact with potassic chlorate a slight touch 
is sufficient to produce an explosion, in which the red 
phosphorus reassumes its ordinary condition. Many 
attempts were made to form a paste, and many accidents 
and some deaths occun-ed in consequence. Prizes and 
rewards were offered by manufacturers and others for a 
safe paste, or for some means of using the red instead of 
the ordinary phosphorus, but without success, so that the 
patent for the manufacture of red phosphorus, which was 
secured by Mr. Albright, of Birmingham, in 1851, threat- 
ened to be of but little value. 

At length the happy idea occurred to a Swedish manu- 
facturer not to attempt to make a paste at all with the red 
phosphorus, but to make the consumer bring the essen- 
tial ingredients together in the act of igniting the match. 

Mr. Preece^s suggestion that the ignition of the matches 
is due to electricity, may be dismissed in the face of the 
following experiment : — PJace a few grains of red phos- 
phorus on a hard surface together with some powder or a 
crystal of potassic chlorate, when a gentle tap will cause 
them to burst into a flame. ‘ C. Tomlinson 


NOTES FROM SIBERIA 

T he following Siberian notes are furnished me by a 
Polish gentleman resident at Irkutsk. The dates 
mentioned follow the Old System, as in Russia, and are 
twelve days behind our own dates. The letter is dated 
the loth of February. My informant says : — 

“Some time ago Mr. Czekanofski returned from his 
second e.xpedition to the most northern parts of Siberia j 
by the Olensk River. He went as far as its mouth, and '' 
the e.xtraordinarily warm autumn gave him the opportu- 
nity to make very interesting explorations. Till the 
month of September there was no frost nor snow, and 
the sea not frozen. The same is reported by Mr. Neu- 
mann, wffio returned lately from the Behring Strait. It 
may be that these exceptional climatical eexadidons 
allowed also Mr. Nordenskj old’s entering the mouth of 
the Jenessei. The exploration In the Aclmisk country of 
a cavern situated now some thirty fathoms above the bed of 
the river gave to Mr. Tskersky ^ a fine collection of well- 
conserved fossils of extinct species, Mr. Tskersky occu- 
pies himself now with the description of the Tunka Alps, 
which he believes to be tho, former boundary of Lake 
Baikal, as he found there the fossils of the crab and 

* The Carator of Museum at Irkutsk.— G. F. 
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seals.^ Dr. Dyboxsl^y passed a year on the Ussour 
River, and brought a beautiful collection of birds, fish, 
and quad! uued skeli-^ons. His descriptions are sent to 
the Berlin Museum. Now he is occupied upon the 
Baikal with soundings and observations on the Baikal 
seals. He wishes to write a monograph on this particular 
species of seals. This is nearly all that was done last 
year, as lar as expeoiiions are concerned, in this part of 
the worid.-’^ : 

My corresoondent refers me to the proceedings of the ! 
Siberian Geographical S-.ciety for further details. It is | 
much to be regretted that this publication, as well as the , 
excellent Calendar of Eastern Siberia are so little known, 
out of Asia. I further iearn that earthquake shocks have 
been felt at Irkutsk on the 4th of September last, at 2.55 
A.M., and a slight one on the 4i'h of January. The first 
one can}e from the east. A clock which was secured by 
screws almost an inch long, was left leaning on one side, 
and both of the screws drawn completely out of the wall. 
The Baikal district is the spot in Northern Asia which is 
most visited by earthquakes. 

Since I am on the subject of Siberia, I may mention 
two facts of considerable interest which I learnt last year. 

I was told by inhabitants of Jenesseisk that in the re- 
gions to the north of that town the compass is of no use 
during an auroral display. It is not at all unlikely that 
this should be the case in a country where auroral effects 
are intense, and the horizontal component of the earth’s 
: magnetism is small. The other interesting fact is that 
\ Mr, MiiUer had reached Gauss’ Siberian magnetic pole, 

I where he found the needle vertical. This was shortly 
I before I reached Irkutsk. His observations were to be 
published in the Proceedings of the Siberian Geographi- 
cal Society. I do not know whether a translation has 
been published. George Forbes 

Andersonian University, Glasgow, April 4 


DUBLIN SOCIETIES 

have recently referred in several articles to the 
efforts which are being made to introduce a more 
satisfactory organisation among the various scientidc 
institutions in Dublin, which have hitherto been inde- 
pendent of each other. It appears now to be proposed 
not merely to unite museums, but to unite into one body 
the Royal Irish Academy and the Royal Dublin Society. 
This project would seem to have originated at a meeting 
which a deputation from the latter body had with Major 
Donneliy. It is evident that many difficulties would be 
removed and many advantages result from the amalga- 
^ mation of these two societies. Of course the arrangements 
for such an amalgamation must be carried out entirely by 
the societies, though it would no doubt tend to forward 
such a scheme if ihe societies were assured of the approval 
of Government, and of such aid towards taking the 
necessary steps as the Government has in its power to 
give. 

We understand further that there is some possibility of 
an. amalgamation of the Royal Agricultural Society of 
Ireland with the Royal Dublin Society. It is most desir- 
able that such an amalgamation should be effected, and 
that the agricultural srhows should be removed from the 
buildings beside Leinster House to the Phoenix 

From a letter which has been published in the Irish 
papers, it appears that these points have been submitted 
by Mttjor Donnelly to Lord San don, who has informed 
him that the Government are prepared to aid the amal- 
gamation and to give the necessary space in the Phoenix 
Park. 

Should the amalgamation be effected, it would probably 

I Lake is remark ible, am-ing other things for the presence of 

marine a mals. 'Ihc'-eals are grey, and have a very coarse lur, I 
took a phottjgraph. last summer of one which was in ihe .Museum at Irkutsk. 
— Ck F. 


take the form of a new Society with a limited number of 
Fellows, ordinary members, and an Agricultural Section. 

It is possible enough that some of the members of 
the Royal Irish Academy may object to the proposed 
change, on the score that they would thus lose caste. 
We cannot admit the validity of such an objection. The 
Academy has no doubt done good work, but it has a large 
number of members on its roll who are no more entitled 
to any scientific or literary distinction than the general 
body of the members of the Royal Dublin Society. If, 
however, the Academy consent to the proposed change, 
the Fellowship of the new Society would become a high 
and much-coveted honour, and the reputation of the whole 
body would be far higher than that of the separate so- 
cieties is now. As to the objection that the large body of 
general members are unfit to select Fellows, we think that 
the Fellows may very well be entrusted with the selection 
of Fellows ; the first Fellows under the new charter might 
be, say Fellows of Trinity College, Dublin, Professors and 
ex- Professors of a College or University, and others with 
similar positions, who should be empowered to choose 
their successors. There need be no difficulty, while acting 
with perfect fairness and openness, in choosing for the 
inner circle and also for the governing body the best 
men of the new society, men who would make a point 
of maintaining its honour and dignity. The Royal Irish 
Academy would thus become, under a new name, a select 
body of FeUows chosen for their scientific and literary 
merit ; in time, indeed, this fellowship might come to be 
regarded as an honour little inferior to that of F.R.S. 

Tlxe union of the societies would remove many diffi- 
culties as to ownership of property, and would place at 
their disposal a much larger amount of funds for scien- 
tific and literary work than they at present possess. 
Indeed, it appears to us that from the union on the pro- 
posed basis, nothing but good could result, great benefits 
to the members, and much ^eater advantages than at 
present exist for the promotion of science in Ireland. 
Since government has promised to aid the United Society 
as far as possible, we think it would be a pity if any 
petty spirit of local jealousy should raise obstructions to 
the accomplishment of a scheme which promises so well 
for the country. 


GERMANY AND THE LOAN EXHIBITION 

T he German Committee for the London Loan Exhi- 
bition of Scientific Apparatus has addressed a report 
to the Crown Prince and Crown Princess of Germany on 
the success of then efforts. It results from this document 
that 31 1 German exhibitors will be represented by 3.492 
objects. The 19 classes will be represented as follows : — 


I. Arithmetic by 

6 exhibitors and 1 1 objects. 

2. Geometry by 

13 

jj 

ft 

35 

3. Measurement by 

59 

a 

1 1 

126 ,, 

4. Kinematics by 

10 

j> 

ft 

30S „ 

5. Molecular Physics by 

23 

if 

it 

33 ti 

6. Sound by 

10 

If 

tf 

24 « 

7. Light by 

35 

ff 

ft 

iiS ,, 

8. Heat by 

19 

ff 

It 

41 

10. Electricity by 

32 

tr 

ft 

194 

1 1. Astronomy by 

25 

if 

it 

7 ^ ft 

12. Applied xVIechanics by ... 

13 

ft 

ft 

64 

13. Chemistry ^ by 

32 

1 5 

it 

3S9 ,, 

14. Meteorology by 

18 

ft 

i t 

49 ,, 

15. Geography by 

29 

ft 

ft 

no ,, 

16. Geology by 

23 

rt 

it 

irS ,, 

17. Mineralogy by 

19 


it 

39 

18. Biology uy 

.54 

tr 

it 

2S9 „ 

19. Educational Collections by 

5 

ft 

it 

441 

The space claimed by the exhibitors will 

be 109 square 


metres floor, 442 square metres repositories (tables, &c.), 
299 square metres wall. Considering that two months had 
10 suffice for bringing together this collection, that manu- 

* Exclu’>ive of the collective exhibition of the German Chemical Somety, 
which Will represent about 40 exhibitors with 300 objects. 
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facturers are beginning to feel indifferent with regard to 
exhibitions, tha^ the Vienna Exhibition in the past and 
the Philadelphia Exhibition in the present years, have 
been absorbing their energies, the Commitree think that 
they have reason to be contented with the results ob- 
tained. This view is strengthened by comparing the above 
numbers with those of 127 exhibitors only who repre- j 
seated German science at Vienna. The Committee express 
themselves greatly obliged for the assistance given by 
the Lord President of the Council of Education, the Duke 
of Richmond and Gordon, the Vice-President, Viscount 
Sandon, the Director of the South Kensington Museum, 


Mr. Cunliffe Owen, and to the Government and Officers 
of the German Empire and of Prussia, notably to the 
Ministers of Education, Dr. Falk, of Commerce, Dr. 
Achenbach, of War, General von Kamecke, of Marine, 
to the head of the General Staff, Count Moltke, to 
the Postmaster- General, Dr. Stephan, and also to the 
Royal Library, to the Royal Academy of Science, and to 
the German Chemical Society. The Committee con- 
clude by claiming the assistance of the German Empire 
for the production of a systematic and critical report on 
' the scientific treasures of all nations that will be exhibited 
■ in London. 


ON A MODIFIED CARDIOGRAPH 

T^R. A. L. G ALABIN, whose investigations with the 
^ sphygmograph and cardiograph we have had the 
opportunity of noticing on former occasions {vide Nat XJRE, 
voL xii. p. 275), has introduced a modification of the car- 
diograph, a woodcut drawing of which, through the kind- 
ness of the Council of the Royal Medico-Chirurgical 
Society, we are able to reproduce from their “ Transac- 
tions.^' 

The cardiograph of Marey is too well known to require 


description ; suffice it to say that it depends for its action 
on the transmission through air-filled tubes of movements 
from one stretched elastic membrane to another. In it, 
therefore, errors originating in the tubes are introduced ; 
and these, from practical experience, are found to be con- 
; siderable. More than one physiologist has obtained far 
i more satisfactory cardiograms ” by applying the sphyg- 
I mograph, which was originally constructed by its in- 
1 ventor — M. Marey — for the purpose of recording the 
, movements of the pulse at the wrist, upon the chest-wall, 
I in the intercostal spaces. This instrument, when thus 



applied, reproduces in a most faithful manner the move- j 
ments of the chest-walls aJS there produced by the sub- | 
jacent heart in action ; and in the healthy subject any 
accesso^ apparatus is rarely reeded for the satisfactory 
production of the tracings. 

In many pathological conditions, and in the healthy 
subject when the cardiac movements are more than ordi- 
narily powerful, the movements of the heart are trans- 
mitted to the neighbouring ribs, on which the sphygmo- 
graph has to be supported, as weU as to the more yielding 
intercostal tissues. Under these circumstances it is far 
better to employ, as supports for the instrument, more 


fixed points, which must, from the nature of the chest- 
wail, be at some distance from the centre of caffdiac 
movement. Dr. Galabin's apparatus supplies .us with the 
means needed. It is an expanded framework coi^tructed 
in a manner which allows of its being firmly applied to a 
considerable expanse of the irr^uiarly-shaped chest. 
From the drawing its principle can be best understood 
(See Figure). 

In the middle of the figure the sphygmograph is seen. 
It differs from M. Marey's original in one or two minor 
details, which are decided improvements. The most im- 
portant of these is that the brass bar a b, on which the 
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knife-edge by means of which the recording lever is set 
in motion is fixed, can be varied in length ; and this 
makes it possible to vary the magnifying power of the 
lever, because the distance of the knife-edge from its axle 
can be changed. Such an addition has always been 
a desideratum, even in the wrist sphygmograph. The 
screw, c, clamps the two component parts in any desired 
position. A second reserve knife-edge, D, can also be 
turned up to replace the ordinary one, A, when the 
cardiac action is extraordinarily forcible. By the screw, 
K, the compress-spring is fixed. L is the secondary spring, 
which prevents the recording lever from quitting the 
knife-edge ; it can be throwm out of gear when not 
required. 

The supporting bars are seen at H H ; they re- 
placing the side-lappets of the original instrument. On 
them are fixed uprights, G G G, on which again are 
attached by screw'-clamps two transverse bars for the 
suspension of the sphygmograph. That to which the 
clock-work end is joined can only be moved upon the 
uprights with which it is connected. The other has an 
additional sliding-piece, I, that allows of the screw-pad 
portion being independently raised or lowered in a hinged 
manner. 

That this suspending stage will prove of great service 
in the study of the heart’s action there can be no doubt. 
The presence of the large number of movable centres 
mus^ however, render its adjustment somewhat difficult. 
It will be seen in the figure that the recording plate above 
the watch- work is of considerable depth. We have found, 
practically, that it is never advantageous to allow the 
oscillations of the lever to reach nearly so great an am- 
plitude as this will permit ; and it is known by ail ihat it 
is very important that the average level of the lever's 
tracing should never be far above that line which is per- 
pendicular to the tangent of the circle formed by the 
lever in its movements, at the point where the two cut 
one another. 

Whilst on the subject of Dr. Galabin’s cardiograph 
and sphygmograph work, w’e may incidentally draw at- 
tention to a point in a paper by him in the January 
number of the Joufmal Cff Anatomy and Physiology, pr. 
Gaiabin there comments on Mr. Garrod’s law respecting 
the length of the cardiac systole as it appears in the 
arterial system— that it is constant for any given pulse- 
'rate, and varies as the cube root of the rate. He remarks, 
I have found the length of the systolic portion of the 
pulse-curve to deviate somewhat considerably from that 
deduced from the equation. , . . It appears to be approxi- 
mately true in normal pulses.” Would it not have been 
better if Dr. Gaiabin had given a larger number of 
examples— ^he having confined himself to two, of which 
one is pathological ? In the paper in which the law 
was announced, the agreement of the measurements with 
the requirements was very close, and others have been 
published since, even more satisfactory ; it has also been 
indicated by its author that a pathological condition, like 
anaemia (the instance taken), is just such, an one as that 
in which a deviation might be expected. Mr. Edgar 
Tburston, of King’s College, has recently read a paper 
l:^ore the Medical Society of that School, which is 
quite in confirmation of the law as originally stated, from 
a considerable number of observations on healthy sub- 
jects. 


PHYSICAL SCIENCE IN SCHOOLS 

D r. WATTS quite puzzles me. I can see no contra- 
diction between the passages from my essay of 
1867 and my letter of 1876, which he silently places in 
juxtaposition. What I said in 1867 was (p. 261) that 
science should be introduced into a school, beginning 
at the top and going downwards gradually to a point 
which will be infficated by experience.” What I say in 


1S76 is that experience shows, as far as I can judge, that 
it is not generally wise to go down very far ; that one soon 
comes to a point at which the loss in teaching science 
counterbalances the gain, I am quite as sure as ever I 
was of the value of science in schools, in its right place. 

I think that those who advocate the teaching of science 
to young boys scarcely realise the difficulty of establish- 
ing their ground. Some, like Prof. Roscoe (p. 387), admit, 
when pressed, that it is a question which experience alone 
can decide, and that they have not had that experience. 
Liebig, to whom Mr. Gerstl refers (p. 431), was speaking 
of a different class of schools, in which boys must pick 
up some useful scientific facts early or not at all. Prof. 
Henslow’s experience is of the same kind. Other philo- 
sophers, charmed with the bright intelligence of children 
when talked to by a Faraday or a Frankland, straightway 
pronounce an opinion on the relative value of science 
and classics and mathematics in the early part of a 
liberal education, — on somewhat insufficient grounds. 

The question that this discussion began with was the 
merits or demerits of the Certificate Examination, in so 
far as it affected science in schools. That seems to be 
settled. We have drifted now into a different and most 
useful discussion on the results of experience in the early 
teaching of science. The question is this. Given that 
boys are going to remain under a system of liberal edu- 
cation till eighteen or nineteen, at what stages is it shown 
by experience that it is wise to introduce the different 
sciences ? It is a question of the comparative value of 
different studies at different ages, not only of what may 
best be learnt, but of what may least injuriously remain 
unlearnt, at different ages ; and those teachers speak 
with real weight who can institute such a comparison ; 
men who have w'atched the processes by which young 
boys learn different subjects. A man who teaches science 
only cannot institute such a comparison. He can only 
say, ‘‘ I do teach young boys something of chemistry and 
botany, and they do gain something.” One who teaches 
mathematics also is so far better off that he can say, 

Young boys are more (or less) attentive, active-minded, 
diligent, when they are doing arithmetic, than when they 
are at a lesson on physical geography ; and they are 
more (or less) incapable in later years of recovering from 
the ill effects of neglected arithmetic than of neglected 
physical geography.” One who teaches classics also (as 
I I do for more hours a week than I teach physical science) 
has wfider grounds still for forming a comparison. 

Nothing that I see young boys do is as efficient as 
Latin in completely occupying their minds with per- 
petually recurring problems which tax attention, memory, 
judgment, taste. It is quite interesting enough not to be 
too tiresome. The problems are easy and varied, and 
the solutions certain and ^ satisfactory. The same sort of 
young boys who will work hard and cheerfully over a bit 
of Caesar or a Latin exercise seem to be a good deal 
bored by a lesson on physical geography, think botany 
rather nonsense, and submit silently to the hopeless unin- 
telligibility of matter and motion.” The very same boys 
will as a rule enjoy an arithmetic lesson and work 
happily at their practical geometry, or, when well handled, 
their Euclid. Hence, if I wanted to train up a boy for a 
scientific career, I would not begin very early with science, 
but wait till he was thirteen or fourteen. 

I admit that the experience of some others is against me- 

Mr. TuckweU (p. 412) speaks warmly, and pronounces j 
my opinion to mean nothing more than that I myself! 
have failed to teach science to young boys. This is a | 
mistake. It means that I have seen the work of others, 
here and elsewhere. It means not an absolute failure, 
but a comparative failure, as explained above. It means 
a summary of the opinions of a considerable number of 
other men. Mr. Wyles (p. 455) is against me, although 
he has “ never been satisfied with his science teaching.” 
Mr, West (vol. xiii. p. 48) is against me, and' his opinion ^ 
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is a valuable one. But it must be remembered that it is 
not a personal question, which admits of the simple solu- 
tion that Mr. Tuckwell can teach science and that Mr, 
Wilson cannot, but a general one : can science be taught to 
young boys by the rank and file of science teachers, who 
are, or will be when they are numerous, neither more nor 
less able and enthusiastic than the rank and file of classical 
teachers, ver>' average sort of people ? I do not doubt 
/or a moment that my old pupil West can teach little 
fboys science with great advantage, but I doubt very 
I much whether there exist fifty Wests as schoolmasters at 
]any one time in England ; and to justify making his 
practice universal we want to be certain of finding five 
Jhousaud or fifty thousand such men as teachers. Let it 
be remembered that very dry and dull men teach classics, 
and not very badly, while the same men would teach a 
science class nothing, or worse than nothing. 

I wish Dr. Farrar, of Marlborough, would give us his 
opinion on this whole question. He has had unusual 
opportunities for forming an opinion and has, no doubt, 
used them ; and I do not know to what conclusions he 
has arrived. 

Mr. Gerstl’s proposal to teach facts only— in 
italics — is truly fearful to me. I fancy an honest stupid 
man, like some I know, teaching conscientiously what he 
considers the facts of chemistry or botany, or mechanics ; 
and selecting a book the counterpart of Page’s Advanced 
Text-book of Geology,”'or Nicelay’s “Physical Geo- 
graphy,” bristling with facts. The facts of botany, in the 
hands of most teachers, would be a dreary list I suspect. 
Mr, Gerstl may teach facts alone successfully, but could 
the rank and hie of our profession do the same ? 

I will most willingly admit, on the contrary, and main- 
tain, that there exists an early science teaching that is at 
once useful and w^eil-timed : the excitement and gratifica- 
tion of disinterested curiosity about nature ; it is to do 
for a class, if possible, what an intelligent and encyclo- 
pedic father would do for an intelligent child. But how 
difficult this is for bored and weary schoolmasters I It 
is so much easier to tell them to get up up pp. jr to y 
in Oliver or Ansted. 

One and only one English book do I know that might 
almost make a stupid man teach one science well ; and 
that is Mrs. Kitchener’s “A Year’s Botany” (Rivington’s). 
That happily does not teach facts only ; but is the ex- 
pression of the method of a first-rate teacher in such a 
form as to enable any one to follow it. And yet I tremble 
as I mention it, for fear some class of tinies shall be 
ordered to get it and learn the first six pages for their first 
lesson in botany. 

To conclude, therefore, for I will wTite no more on this 
\matter, what I advise is to interest young boys in science 
iby conversation, by informal teaching, by Natural History 
[Societies, by encouraging collections, aquariums,^ &c,, 
put not, except in the case of having that rare thing, a 
genius for the science master (by which I mean a genius 
for being a master, not a genius for science), to make 
science a regular subject of class teaching in the lower 
forms ; but to teach the other subjects well. Then to 
foing in science as compulsory on all, first as Physical 
Geography and Astronomy or Botany, then as Chemistry 
with laboratory work, and Physics ; and after two or three 
years to let boys choose their own lines. Some will drop 
it, others will pursue it further. This is one opinion, in 
brief, on the right place of science in liberal education. 
Now let us hear what others have to say, 

Rugby, April 8 James M. Wilson 


JVOT£:S 

As might have been expected, Lieut. Cameron"^ met with an 
enthusiastic reception from a large and distinguished audience at 
the meeting of the Royal Geographical Society in St. James’s 
Hall on Tuesday night. The hall was crowded, and the Duke 


of Edinburgh occupied the chair, surrounded by many eminent 
geographers. His Royal Highness introduced Lieut. Cameron 
in a few appropriate and appreciative words. The distinguished 
explorer gave a narrative of his journey from Zanzibar to the 
West Coast of Africa, going over ground which is no doubt 
already pretty familiar to our readers. Sir Henry Rawlinson 
gave a very clear summary of the work which Lieut. Cameron 
has accomplished. “ He has not been a mere explorer,” Sir 
Henry said, “ one of those travellers 'who carry their eyes in 
their pockets. He always kept his eyes well about h i m, and the 
observations which he made, both of an astronomical and of a 
physical character, are of extraordinary value. The register of 
observations which he has brought home, and which are now 
being computed at the Obser\'atory at Greenwich, promise to be 
of a most important character. They are astonishingly numerous, 
elaborate, and accurate, and I have great expectation that one 
consequence of computing those observations will be that we ^ 
shall have a definite line laid down from one sea to the other | 
across 20 degrees of longitude, which will serve as a fixed 
mathematical basis of all future geographical explorations of 
Equatorial Africa. Among the minor objects achieved by ; 
Lieutenant Cameron must be noticed his circumnavigation of j 
the great lake Tanganyika and his discovery of the outlet i 
whereby that lake discharges its waters into the great river ^ 
Lualaba. Another very important matter is the identification * 
as nearly as possible, not absolutely proved by mathematical ; 
demonstration, that the Lualaba is the Congo. One of the main > 
objects of the expedition was to follow down the course of that 
river so as to* prove or disprove the identi ty of the Lualaba and the 
Congo. Lieut. Cameron was not able, as he explained to you, 
to carry out that scheme in its entirety, but he collected sufficient 
information on the spot to render it a matter, not of positive - 
certainty, but in the highest degree of probability, that ihe two 
rivers are one and the same. Another great discovery of his is 
the determination of a new river system between the valley 
which he followed of the Lolame, and the scene of Dr. Living- 
stone’s discoveries. This valley, which consists of a large river 
running through a series of lakes, forms, as he fully believes, 
and as I also believe, the course of the true Lualaba. The 
observations which he has furnished respecting latitude, longi- 
tude, and elevation, amount to the extraordinary number of| 
nearly 5,000 ; and he took as many as C30 or 140 lunar observa' \ 
tions on one single spot.” The Geographical Society has only ’ 
done its duty in awarding to Lieut Cameron “ the blue riband 
of scientific geography,” its principal gold medal of the year. 

The rules of the French Geographical Society strictly forbid 
the presentation of a prize to any explorer who has not pub- 
lished the narrative of his discoveries. For this reason the 
motion for granting a medal to Lieut. Cameron at the anniver- 
sary meeting this year, was lost. But in the report and the ’ 
addresses delivered on that occasion, the admiration of the 
Society was emphatically expressed. The great medal for 
1877 will be granted to Lieut Cameron, we believe, if the 
necessary condition of publication shall have been complied 
with. 

There was a large gathering last Wednesday evening at the 
Royal Society Conversazione, which passed off very successfully. 
One of the most attractive features of these meetings is the instru- 
ments and apparatus exhibited ; in this respect last Wednesday’s 
meeting was quite equal to any former one. A large pr<^>ortion 
of the objects exhibited were connected with Mr. Crookes’s 
recent experiments on light. Among these were the follow- 
ing The Torsion Balance. (2) The Turbine Radiometer ; 

(3) Radiometer with the vanes blacked on both sides, show- 
ing rotation in either direction according to the way the 
light falls on them. (4) Radiometer showing the very small 
amount of residual air whidi is present (5) Radiometer show- 



474 


NATURE 


[April 13, 1876 


ing rotation, of the glass envelope when the vanes are held 
fixed in space. The radiometer carries a magnet on its arms, 
and is floated on water so as to be free to move. (6) Radi- 
ometer having inside it a platinum spirah (7) Radiometer with 
one vane counterpoised by a mirrorj showing method of keeping 
the steel point from falling off the cup. (8) Radiometer con- 
structed of metal, showing reverse movement on cooling. (9) 
Bar^Photometer, showing the method of balancing one light by 
another. (10) Heat Engine : A Turbine Radiometer, having ice 
below and hot air above ; working by difference of temperature. 
Connected with thissubject, Prof. Osborne Reynolds and Dr. Schus- 
ter exhibited various apparatus : — (1) Dr. Schuster's experiment, 
showing that the force discovered by Mr. Crookes reacts on the 
vessel in which the vacuum is. (2) An experiment, showing that 
apparently no part of the force is referable to radiation. {3) 
An instrument to show that the force acts in a direction perpen- 
dicular to the hot surface. (4) A photometer which measures 
the heating effect of light. Among other objects exhibited 
were : — ^A series of fonr Rheotomes, constructed and exhibited by 
Mr. Apps ; Fossil Elephant Bones, found near London, exhibited 
by Prof. Tennant ; New method of measuring the position of 
Absorption-Bands in Spectra, and Specimens of Pigments from 
Human Hair, illustrated by drawings, exhibited by Mr. H. C. 
Sorby, F.R,S. ; New Form of Wave Apparatus, invented and 
exhibited by Mr. C. J. Woodward; Micro- Geometric Pen, and 
Medical Battery, with De La Rue's (modified) Chloride of 
Silver and Zinc Element?, exhibited by Tisley and Spiller ; Dr. 
Siemens exhibited his Bathometer recently de&cribed in Nature, 
and an Attraction Meter, an Instrument by which the attraction 
of Masses is demonstrated ; Mr. Spottiswoode exhibited the 
largest pair of Nicol’s Prisms yet made, and Prof. Tyndall Infu- 
sions exposed to Self-cleansed Air ; Mr. J. Browning exhibited a 
large number of beautiluUy-coustructed apparatus, and Mr. W. 
F. Stanley a Chronobarometer and Chronothermometer, new 
instruments for registering Atmospheric Temperature and 
Pressure ; Edison’s Electric Pen, exhibited by Mr. T. D. Clare, 
Altogether the objects exhibited were varied and of great interest. 

At a meeting of chairmen of sections for organising the con- 
ferences in connection with the approaching Loan Collection of 
Scientific Apparatus at South Kensington which was held on the 
loth inst, it was resolved that the conferences should be held on the 
following dates : — Physics (including Astronomy), May 16, 19, 
and 24 ; Mechanics (including Pure and Applied Mathematics 
and Measurement), May 17, 22, and 25; Chemistry, May iS 
and 23 ; Biology, May 26 and 29 ; Physical Geography, Geo- 
logy, Mineralogy, and Meteorology, May 30, June I and 2. It 
is proposed tiiat addresses should be delivered on special sub- 
jects, and that the more important instruments exhibited should 
he described and discussed. 

A MEMORIAL has been forwarded to the Prime Minister on 
the subject of University reform at Cambridge. It is signed 
by eighteen out of the thir:y-four professors, and the Master of 
Trinity, eighty-three resident Fellows, twenty -nine University 
oSceis, lecturers, &c., have appended their names. The 
memorialists call the Prime Minister's attention to the following 
points contained in a memorial addressed to Mr. Gladstone three 
years ago : — “ i. No fellowship should be tenable for life, except 
only when the original tenure is extended in consideration of ser- 
vices rendered to education, learning, or science, actively and 
j^irectly, in connection with the University or the Colleges, 
i. A permanent professional career should be as far as possible 
fsecured to resident educators and students, whether married or 
no. 3. Provision should be made for the association of the colleges, 
or of some of them, for educational purposes, so as to secure more 
efficient teaching, and to allow to the teachers more leisure for pri- 
va^ study. 4. The pecuniary and other relations subsisting be- 
tween the University and the Colleges should be revised, and, if 


necessary, a representative Board of University Finance should be 
organised.” The memorialists then go on to express their convic- 
tion that, in the interest of science, learning, and education, the 
reforms specified are urgently required, and the hope that they 
will be distinctly recognised in any Bill that may be proposed 
in reference to this University. 

We learn from the Tzmes that the following are the names of the 
fifteen candidates for the Fellowship of the Royal Society selected' 
by the Council to be recommended to the Society for election. The' 
day fixed for the election is June i : — Captain Abney, H. E. Arm- < 
strong, Rev. W. B. Clarke, J. Croll, E. Dunkin, Prof, Erich- 
sen. Dr. Ferrier, Colonel Lane-Fox, A. H, Garrod, R. B. 
Haward, C. Meldrum, E. J. Reed, Prof. Rutherford, R, 
Swinhoe, and Prof. Thorpe. 

We are much pleased to hear that Lord Walsingham has 
been appointed a trustee of the British Museum. Lord Wal- 
singham is known to all entomologists as a most zealous collec- 
tor of and authority upon Microlepidoptera. There being at 
present but one true biologist among the fifty trustees, the 
• addition of a working naturalist will tend to place the depart- '■ 
ment on a more satisfactory footing. 

The Committee of the German African Society has decided 
i upon making another attempt to explore Central Africa from the 
West Coast, under the direction of the African traveller, Herr 
I Molir. 

j We understand that Mr. Henry Whitely, jun., so well known 
for the natural history collections which he has made in Peru, 

! who has recently returned to England, is again about to visit 
that country, and proposes on this occasion to explore the more 
northern portion of the Republic. His agent in this country 
is his father, who resides at 2$, Wellington Street, Woolwich. 

We have received the prospectus of “A Monograph of the 
Cinnyiidse, or Family of Sun-birds,” by Capt G. E. Shelley, 
F.Z.S., the author of “A Handbook to the Birds of Egypt,” 
&c. The work is to be issued in quarto-sized guinea parts, 
about twelve in number, each containing ten plates. The plates 
will be from the pencil of Mr. Keulemans ; and the whole will 
be published as rapidly as their proper execution will permit 
The author has, for some time past, been engaged in collecting 
Sun-birds, and has taken the opportunity of studying them 
I mostly in a state of nature in both Western and Southern 
I Africa. 

I It is stated that Prof. Andrews of the Queen's College, 

I Belfast, will probably be President of the British Association in 

j iS77- 

Dr. James Risdon Bennett, F.'R.S., has been elected Pre- 
sident of the Royal College of Physicians, London. 

The April number of the Avztf Quarterly Magadne contains, 
among other articles of general interest, a paper by the Hon. , 
W. H. Drummond, author of “The Large Game of South j 
Africa,” on some incidents of African travel 

‘‘ On opening his letters last week,” the British Medical 
Journal states, “Prof. Huxley found in one of them a cheque' 
for one thousand pounds, sent by Mr. Thomason, of Manchester, 
in the name of his lately deceased father, who was a great 
admirer of Prof. Huxley, and highly appreciated his great achieve- 
ments in furtherance of our knowledge of the science of life,” 

We have much satisfaction in noting that General Myer, 
Washington, U.S., has resolved to publish, in die Bulletin of 
International Meteorological Observations^ the barometrical obser- 
vations made at all stations 1,000 feet high and upwards, in two 
columns, one column giving, along with the height, the results 
reduced to 32® and corrected for instrumental errors only ; and 
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the other column giving the same reduced to sea-level. This 
mode of publishing the observations vill, it is evident, furnish 
the materials for the discussion of important questions of an in- 
ternational character, which could not be attempted if the obser- 
vations at the higher stations were published only as reduced to 
sea-level pressures. 

In Xo. 13 of the journal d'Hygihie^ Dr. de Pietra Santa 
urges with well-timed earnestness ihe importance to medical 
men of keeping steadily in view the two-fold function of climat- 
ology, which is, in the first place, to collect, by means of accu- 
rate instruments and simple methods, regular meteorological 
observations ; and in the second place, to observe and study 
carefully the influence of these phenomena in their physiological 
and pathological relations. In the latter case the attention must 
be directed to types and sequences of w^'eather which meteorolo- 
gists have scarcely yet made subjects of investigation. 

M. Balard, whose death we announced last week, was born 
at ]^Iontpellier, Sept. 2, 1S02. When quite young he mani- 
fested a strong passion for reading and study. He was early 
attracted to chemistry’ and physics, and while still young was 
made assistant preparaUur and then preparaUnr in chemistry to 
the Faculty of Sciences. At the age of twenty-four years he 
discovered the element Bromine, and about 1S33 was appointed 
Professor of Physics to the Montpellier School of Pharmacy and 
Professor of Chemistry to the Faculty of Sciences. He mani- 
fested great perseverance and energy in his researches on the 
utilisation of sea-water for obtaining .various saline bodies, and 
.it was while at Montpellier as professor that he made his fine 
experiments on hypochlorous acid and amylic alcohol. In 1843 
he succeeded M. Thenard at the Sorbonne, and in 1S46 he was, 
besides, appointed Superintendent of Lectures at the Upper 
N ormal School. In both positions he acquired a high reputation 
for his solid instruction and his eminent qualities as a professor. 
In 1S54 he was appointed Professor of General Chemistry at the 
College de France, a post which he held till his death. He 
shortly after quitted his position at the Sorbonne to become 
Inspector- General of Superior Education. In this capacity he 
never lost an opportunity of impressing upon teachers the great 
importance of introducing experimental science into schools; 
the want of apparatus he considered no difficulty, as for such 
simple experiments as are required in a school, the teacher, he 
thought, might easily devise his own apparatus. In 1S46 he was 
made a member of the Academy of Sciences, and other well- 
deserved honours -were awarded him. M. Balard's efforts and 
discoveries were mainly directed to the economic applications of 
science, and in this respect he has done much valuable work ; 
and in the future his researches in the utilisation of sea-water 
may probably turn out to be of even greater practical value than 
they have hitherto been. IM. Balard w’as a man who made 
many fri^ds, was w’arm-hearted and benevolent, and w’as loved 
and respected by all who knew him. He has left no written 
work behind him, but liis personal influence in the advance of 
science in France has been great. 

Mr. Torrens has given notice that on April 24 he will ask 
the Prime Llinisier if the Government will give effect to tlie 
report of the Civil Service Commissioners recommending an im- 
provement in the condition of the staff of the British Museum. 

We are glad to know that the idea has been broached in New 
Zealand and Australia, though in a very quiet way, of a union 
between the various Australian colonies for the prosecution of 
Antarctic exploration. The idea seems to have been suggested 
jby the action of the mother-country in sending out the Arctic 
Expedition, and we hope it may grow and take substantial shape, 
|t seems to us that it would be a very proper and creditable 
feing for the Australian colonies to take up Antarctic expiora- 
xion as their special department 


A CORRESPONDENT, Mr. F. Green, writing from Cannes, 
France, states that on the Sth instant, for the first time this 
year, he heard the Cuckoo in a valley amongst mountains sLx- 
teen miles to the V estward of that place. The first time last 
year that he heard it in the same neighbourhood was on the lotli 
of April, 

On April 2 at 5,55 A,M., an earthquake was felt at Berne. 
Two movements took place from east to west. The dura- 
tion at was two seconds ; doors were opened, and church 
bells were rung by the shocks. In Neufcliatel a strong de- 
tonation w'-as heard ; the oscillation was very strong in the 
lowest part of the city, and clocks struck' the hour before the 
appointed time. Persons who were in the streets declared that 
warm wind was blowing for some seconds. A few hours after- 
wards a rain-spout occun*ed near hlainz, in Rhenish Hesse. 
A number of houses were struck by a thunderbolt and ignited, 
many others were flooded by the water falling from the moun- 
tains, and people drowned by an instantaneous flood. 

The additions to the Zoolcgical Society’s Gardens during the 
past week include two Chestnut- backed Colies {Calms casta no- 
notiis) from the River Daude, \V. Africa, presented by Mr. 
Henry C. Tait ; a Sclater’s Muntjac [Cerznilns sclaieri) from 
China, presented by Mr. W. H. IMedhurst ; a Mandrill {Cyno- 
cephahis 7 ?iormon), two Yellow Baboons {Cynocepkalus bahonhz)^ 
a Sooty Mangabey {Cercoccbtis fuligmosus)^ aMonteiro^s Galago 
{Galago inojztdfi), an African Civet Cat {Viuerra chfeila\ a 
Servaline Cat [Fells serualina), a Banded Ichneumon {Herpcsics 
/asdains]f 2. Senegal Touracou {Corythaix persa)^ an Angolan 
Vulture {GypoMerax angolefisis)^ a Marabou Stork {Lepioptiliis 
anmeri/fc 7 ‘ 2 /s)^thYQQ Broad-fronted Crocodiles {Craeoiltlus Jron- 
iaitis\ from AV. Africa, presented by Lieut. V. S. Cameron ; 
two Secretary Vultures {Serpeniarins replilrooms), from S. 
Africa, deposited; three Wild Boars {Sus scfofa), born in the' 
Gardens. 


EXPERIMENTAL RESEARCHES ON THE 
EFFECTS OF ELECTRICAL INDUCTION 
FOR THE PURPOSE OF RECTIFYING THE 
THEORY COMMONLY ADOPTED^ 

II. 

physicist I^Iunck, of Rosenschold, in his memoir on 
eIecirical‘induction, and on the dissimulation of electricity,^ 
concludes that the opposite electricity of the inductor ought to 
be regarded as bound, since it is connected with the same in- 
ductor and cannot be discharged by the induced body. 

il. Riess continues to criticise Lichtenberg.® He un- 
wittingly admits the existence of dissimulated electricity, since 
he says ‘‘ that inductive electricity remahas in part dissimulated.^* 
He afterwards says, “ What has been published on the subject of 
bound, latent, dissimulated electricity has had a pernicious effect 
upon the science.” But if I am not deceived, it is qu 5 te the 
opposite way, as will be seen from my experiments, by which all 
the objections urged by Riess against the new theory of electrical 
induction, published by Melioni and verified by me, are over- 
thrown in the clearest possible manner. 

Wullner says,"^ “ The principal mistake made by Faraday, and on 
w’hich his reasonings are based, is the hypothesis that induced 
electricity of the first kind has not the power of acting in an 
outward direction. It is true that the illustrious English physifcist 
does not explicitly state this hypothesis ; but withoifg his 
experiments lose all their value.” Then according to 
the absence of tension in induced electricity of thefest is 
implicitly admitted by Faraday. We shall see that n^ei^ieri- 
ments prove how little evidence there is of teu^ou. 

Verdet is not deceived^ when he adducesthe contradictfon 
into which the physicists fall who deny that induced eie6trfcit|f of 

I Aa Exposition of the Two Theories of Electrical' Induction. By Si. Paul 
Volpicelii. Continued from p. 4.38. 

- “ Pogg. Ann vol. 69, pp. 44 and 223. 

3 “Pogg:. Ann.,” vol. 73, p. 371. 

4 “ Lchrbuch der Experimental Phyrik/’^ist ed., voL ii., p, 695. (Leipzi|^ 

1863.) , ^ 

5 Ann. de Cheta. ef de Phys.,” 3rd stties, £ 43, p. 374, note xcL 
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the first kind is devoid of tension, when they treat of the experi- 
ment known as the induced cylind-rr. Yet the same phvsicists, 
Verdec says a-imLt this want ol tension -vhm they trea: of tne 
pla''-; condenser, in the i i.^tminent known as Vokds CJnden^e^, 
as if tne-e two expennients were not identical. It is cleir, he 
says, that a similar re-ctriotion of the same hypothesis is not 
established, and that if there be dissimulated electricity upon two 
conducing discs placed near each other, it ought also to exist, 
although in a less proportion, on two cylindrical or spherical 
conductors, such as are ordinarily employed in experiments. 
All this is conhrmrd by Da la Rive ; ^ ‘‘the experiments of 
Melloni," he says, “appear to me to account for these anomalies 
in a satisfactory manner. 

In Gehler's Vocabulary" we read that Tviunck, agreeing with 
Plaff, did not admit the theory of Riess, 

Prof. Tyndall thus expresses himself on the subject under dis- 
cussion ® “ When an insulated conductor is under the influ- 

ence of an electrified body, its repelled electricity is free ; but its 
attracted electricity is held captive by the inducing electrified 
body. If for a moment -we put the induced inductor into com- 
munication with the earth, its free electricity is dissipated ; and 
if we remove to a distance the inducing electrified body, the 
captwe electricity becomes free^ and is distributed over the sur- 
face of the induced conductor.’’ This manner of conceiving the 
phenomenon of electrical induction agrees perfectly with the 
new theory of Melloni, which, we maintain, satisfactorily ex- 
plains the same phenomenon. 

Finally, !Melloni communicated to the Paris Academy of 
Sciences ^ (July 24, 1S54) his ideas on electrical induction, 
and maintained, adducing all his reasons in support, that there 
was ground for amending the theory of induction commonly 
adopted, that it must be admitted that induced electricity of the 
first kind did not possess tension, and that the homonym of the 
inductor is found on every point of the induced body, including 
the extreme point nearest to the inductor. 

After having given this brief but complete ristimi of the 
■various opinions which have been enunciated on the question, 
showing that there have never been wanting eminent physicists 
to maintain: that induced electricity of the first kind is entirely 
devoid of tension, I shad now recount my own observations and 
experiments, by which, if I am not mistaken, I have proved the 
truth of Melloni’s theory of electrical induction. 

Experiments. — The experiments I am about to describe 
should be made when the air is sufficiently dry, as then only are 
the results perfec Jy sitisfactory. 

First Experiment . — Upon the conducting cylinder, induced and 
insulated, the following five facts are proved: — l. On the same 
cylinder the two opposite electricities exist without neutralising 
each other. 2. If the extremity of the cylinder nearest to the in- 
ductor is put into communication with the earth, it is only the 
homonym of the inductor which is dissipated and not at all the 
opposite electricity. 3. Of the two kinds of electricity which 
are in the cylinder, tiie homonym of the influent alone is dissi- 
pated by contact with the air, 4. Points applied to the ex- 
tremity of the cylinder nearest to the inductor allow only tue 
homonym of the inductor to escape and not at all the opposite 
electricity. 5. Induced electricity of the first kind is not trans- 
ferred from the induced body to the inductor, but tie electricity 
of the inductor may certainly be transferred to the induced body. 

These five experimental facts cannot be logically explained by 
the old theory of electrical induction, but only by the new, 
showing that induced electricity of the first kind does not 
poss^ tension, i.e., that it is entirely dissimulated, and that 
induced electricity of the second kind, the homonym of the 
inductor, is entirely free on all points of the induced object. 

Second Experiment .^ — In the communication referred to in the 
note are analysed the phases of divergence produced in the gold- 
leaf electrometers applied to the extremity of the insulated 
inuuced body nearest 10 the inductor. The same phases were 
obtained by means of two simultaneous inductions, the one 
principal, which came from the inductor, the other secondary, 
which came from the analyser. 

On this ground it is concluded that these phases, -when they 
are lairly interpreted, prove that the homonym of the inductor 
exists also on ihe extremity indicated, and that on this account 
the induced electricity has no tension. In the same experiment 

^ ** Archives des Sciences Phys. et. Nat. de Geneve,” t a6, p. 323, note i. 

Vol it. p 131. (Lek-iig, i 343 -) 

-bes-Mondes,” snd series, voi.xxiii, p. 5C6, § 79. 

" '• 4 Rendus," t. 38, p. 177. 

5 Pn^aliatoed uf the '^Compees Rendus,” t. 40, p. 246 (Jan. 29, 1855). 
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it was seen how these phases may be misleading, if we do not 
examine carefully the simultaneous effecis of the two mductions 
indicated. The explanation of this experiment allows a much 
greater developmen- than that of Melloni, published by M. Reg- 
nault in :he “ Compte^ Rendus,” t. 39, p. 177 {July 24, 1S54). 

rhim Experiment, — When, into the inductive sphere of an 
electr fied body, is introduced,^ with the necessary precautions, 
another insulated body, the electricity of the inductor, <2, 
always attracts and completely dissimulates the induced body, b, 
the opposite electrical condition, expelling the homologue, and 
rendering it completely free. But this is not ail. There is 
another fact, which has not yet been indicated, viz., that if we 
bring close to or remove away from the inducing body, a, 
another body, c, then part of the dissimulated electricity in the 
induced b becomes free in the former case, while in the second 
case it increases m b, at the same time that the opposite condition 
is developed in it. 

In the paper ab we cited all the experiments confirming ' this 
result are given, from which we conclude that the induced elec- 
tricity of the first kind does not po.ssess tension. 

Fourth Experiment. — The first experiments made for the pur- 
pose of discovering if electrostatic induction can be effected in. 
curved lines, are due to the illustrious Faraday, who, in one of 
his latest papers, says that by his experiments he believes he has 
established the possibility of this induction ; perhaps the facts 
which I have discovered, and which are completely verified wdien-. 
the atmosphere is dry, may establish its certainty. These experi- 
ments, by which is proved the existence of curvilinear induction, 
will be found described in “Comptes Rendus,” t. 43, p. 719. 

Fifth Experiment. — This fifth experiment'- contains an account 
of six consideraiions and of five experiments, by means of 
which it is shown that induced electricity of the first kind does 
not possess tension, and tliat the induced insulated cylinder 
shows at all points the existence of the homonym of the 
inductor. 

Sixth Expermieni. — In this^ are described several experi- 
ments which show the existence of curvilinear induction, and 
prove at the same time that the separation of the gold-leaf elec- 
trometers, applied to the extremity of the induced body furthest 
from the inductor, is produced principally by this influence, and 
to a very small extent by the homonym of the hiiuctor. 

Sez'enik Experimejit. — In this'* is shown, in a different man- 
ner, that induced electricity of the first kind has no tension, and 
that 0.1 any point of the induced body there is always found the 
homonym of the inducing, not excepting the extremity neare.st 
to the inductor, piovided that the proper means is employed, as 
described in the communication referred to. 

Eighth Expei'imenL — In this ^ are analysed the objections 
made by M. Riess to some of my experiments on electrical 
induction, and the doctrine of Melloni on this subject is 
confirmed by other facts. The conclusion is that the ob- 
jections of M. Riess are not justifiable, and that if this emi- 
nent physicist had repeated the experiments which he criticises, 
he would have found them to be genuine, and would not have 
declared them to be inexplicable. It is now more than sixteen 
years since I made this reply to M. Riess, always communicating 
other experiments bearing on the same point ; but, so far as i 
know, he has raised no other objections to the theory of 
hlelloni. 

Ninth Experiment. — ^In this communication ® eight reasons 
are adduced to show that induced electricity has no tension. 
The same reasons do not hold good on the old theory, while 
Melionfs new theory of electrical induction explains them com- 
pletely.' This new theory does not eotirely overturn tlie old, as 
some have mistakenly believed ; the former only essentially 
modifies the latter in some of its parts. 

Tetiik Experiment. — This is a reply to the note of M. Gaugain, 
in which he observes that, notwithstanding the various experi- 
ments adduced by M. Volpicelli, it is still strongly mainlamed 
that induced electricity of the first kind possesses tension." 

Elevmth Experiment. — In this are advanced various observa- 
tions, some on tension, both electro-statical and electro-dynami- 
cal, and others on electrical induction.® 

- Tivclftk Exptriment. — In this communication it is observed 

^ ‘‘Comptes Rendus” t- 41. p. 5S3 (Oct. S, iSss^ 

= Ibid., c. 44, p. r; (May 4, TS57; 

3 Ibid , t. 47, p. 623 (Oct. iS, iSsS). 

* Ibid., t. 47, p 664 (Oct. 23, 1S5S). 

5 Ibid., i. 4S, p. 1162 (June 27, 1859). 

6 Ibid., t. 59. p 570 (Sept, 26, 1B64),, 

7 Ibid., t. 59, p. 962 (Dec. 5, 1864). 

3 Ibid., t. 6r, p. 548 (Oct. 2, 1865). 
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diat continnoTis dectroplioroi furnish, when carefully examined, ! 
a clear proof that induced electriciry does not possess any tension. 
In fact, in the case of these machines, as in that of frictional 
machines, the conducting spikes of the prime conductor possess 
the two opposite electricities co-existent on the same points ; this 
is easily shown by means of a very small proof-plane.^ 

TkirUcnth Exp€rime 7 iL — It is shown, by means of Geissleris 
tubes submitted to the electrical influence, that induced elec- 
tricity of the first kind has no tension.'^ 

Faurtaenih Experiment. — Here it is observed that the proof- 
plane, whether submitted or not to electrical induction, abvays 
receives by contact a charge greater than that which is free on 
the element w'hich it has touched. Then the coibent^ always 
indispensable in the construction of the proof- plane, receives, by 
infiltration, a certain quantity of electricity, besides that obtained 
by communication wfith the metallic part. This infiltration or 
absorption varies not only wdth the nature of the cdibent^ but 
also with its quantity, within certain limits. This communica- 
tion contains other observations on electrical induction, and it 
is concluded that on the extremity of the induced body nearest 
to the inductor, the two opposite electricities coexist, and that 
consequently induced electricity of the first kind has no tension. 
It is also concluded that the homonym of the inductor is always 
found on whatever point of the induced body this may be, and 
that the homonym indicated is the only one to be dissipated, 
because it alone is the only one endo^ved with tension. 

Fiftemtk Experbtient. — In this is explained Nicholson’s dupli- 
cator, which is satisfactory, since it is based on the want of 
tension in induced electricity of the first kind.'^ 

Sixteenth Expei'imiut. — In this is shown how w'e may shield 
from curvilinear induction the electroscope which hangs from the 
extremity of the induced body nearest to the inductor. From 
this experiment it is concluded that tlie divergence of the straws 
is due principally to curvilinear induction, and that induced elec- 
tricity of the first hind does rot possess tension.®, 

Siventeenth Exptrtment. — In this is analysed a little known 
electrostatic phenomenon ; and from this analysis it follows that 
induced electricity of the first kind has no tension. ® 

Eighteaiik Experiment . — It is shown mathematically th?,t 
electric induction does not traverse conducting masses. It is 
after *vards observed that first the Florentine academicians 
and then Faraday admitted this truth. It is also observed that 
if we admit that induced electricity of the first kind possesses no 
tension, we arrive at the conclusion given below by means of 
experiment.^ 

Conclusion. — Upon an insulated conductor submitted to the 
electric influence — i. Induced electricity of the first kind does 
not possess tension. 2. It is found in gi eater quantity at the 
extremity of the induced body nearest to the inductor, and 
diminishes always as it ap;.roacbes the other extremity. 3. In- 
duced electricity of the second lind, Lc.^ the homonym of the 
inductor, is found on every point of the induced bo-'y, rot 
excepting the extremity : earcst w the inductor ; it co -tinu lly 
increases in proportion as it approaches nearer to the other 
e.xtremity, and is always free. 


SCIENTIFIC ShkiALS 
Nina — A Q ar-ierly EtZ’uw of Psychology and Philosophy. 
Fi ited by George Cr^om R«;be,nsL>n, M,A., "Profes-or of Philo- 
sophy of iind Logic, in Uuiverrity College, London. Ian. 
1876 . — Pimie Philosophiqitc tie hi Fr'jrce et dc V E'ranger. Uirigee 
par Th. Ribo". Premiere Armee. Janvier 1S76 : Paiis.^ — The 
growing importance of p.-ychoIo;y has bten asserted by the 
siniulTa-iieous appearaiice of a Ireoch aid an Engii>h review, 
especially devoted to it-, in? west. lu .-copeanct characltr the 
two pubheauens an idt-nbcal d’nt aim oi the projectors of Mitid 
seems to be to obtain a decision of the quesuon : Is psychology a 
science ? Noihii g ics.^, in Jac', is aimed at in the publication 
of Mindl* The first number opens wita a lecture on “The 
Comparative Psychology of Man,” read belore the Anthropo- 
logical Institute, by Mr. Herbert Spencer. It is one mass of 
valuable suggestions, and every reader will lollow with interest 
the divisions and sub-divisions under which Mr. Spencer re- 
commends that the subject should be studied. — Next follows 

I “Comptes Rertdus/’ t. 67. p 843 (Oct. 26/i£6S}, 

" Ibid., t, 69, p. 730 (Sept. 27, 

3 Ibid , t. 74, p. 860 (March 25, 1872). 

^ Ibid., t, 75, p. 257 (July 29, 1872). 

5 Ibid-, t. 76, p. 169 (Jao. so, 1S73) 

6 Ibid , t. 76, p. 1296 (May 26, iS73\ 

7 Ibid., t. 78, p. 901 (March 30, 1874)’ 


under the title “ Physiological Psychology in Germany,” a rather 
lengthy account, by Mr. James Sully, of a work by Prof. Wundt 
of Leipzig. The other leading articles a'^e iu their order : — ■ 

“ Consistency and Real Inference,” by Mr. John Venn ; in which 
the comparative merits and defects of the conceptualist and 
material views of logic are considered. To^vards the end of the 
article Mr. Venn refers to what he calls an irrelevant difficulty 
which sometimes puzzles the student of Mill. How, asks the 
student, can Mr. Mill, while professing to be an idealist, lay it 
down that logic has to do with the facts or things them- 
selves, rather than with our ideas about them? We do 
not see that the consistency of Mr. !Mill would be very 
conclusively vindicated even were it the fact that he did not 
allow his idealism to interfere with his logic more than 
does an idealistic astronomer allovr his metaphysics to affect his 
astronomy. But does not Mr. Mill fall back on his idealism when 
in his discussion with Mr. Herbert Spencer as to the number of 
terms in the syllogism, he maintains that the things named in the 
premises and conclusion of a syllogism are our sensations or 
expectations of sensations, while Mr. Spencer holds the things 
spoken of to be so many separate objective entities ? In an able 
and interesting paper, Mr. Henry Sidgwick discusses “ The 
Theory of Evolution in its Applicatioa to Practice,” and finds 
that when guidance is needed in ethics or politics the doctrine of 
evolution will not help us. A distinction between “ Philosophy 
and Science,” is next worked out by IMr. Shad worth H. Hodg- 
son, in which he displays all his remarkable delicacy of thought. 
He finds the peculiar scope of jihilosophy to be “ultimate sub- 
jective analysis of the notions which to science are themselves 
ultimate.” We doubt if hlr. Lewes would admit that this is rot * 
included in his conception of philosophy as embodied in the*, 
really great work on which he is now engaged. An excellentf 
article on “Philosophy at Oxford,” is contributed by the Rector 
of Lincoln College, wbich it is perhaps net too much to hope may 
bear some practical fruit. Comiog last and occupying the place 
of the novel in the magazine, is “ The Early Life of James Mill,” | 
to be continued, by Prof. Bain. In addition to being r f intense | 
interest to all who care for mental science, it has been eagerly! 
read and discussed by many who have read nothing else in 5 
Mind. Short Cr ideal Notices and Reports, and neat little ’ 
N^ ies by the editor and others, complete the volume. We sin- 
cerely hope Prof. Robertson will be able to keep the Review up 
to the standard of this fir^t number. To make it a commercial 
success will not be an easy task, for though philosophy has of late 
been a marketable commodity, that has been when distributed 
among many periodicals. 

Of the Revue Phiiosophique we can say only a veiy’ few 
words. The first number opens wdth a most interesting and 
suggesiive account, by M. Tainv, of observations he made on 
the acquisition cf language by a female child. His speculations 1 
about words entirely inven ed by the child and carrving with! 
them natural meanings, as also his reasenings from the child-! 
hoed of the individual to that of the race, are ingenious and^ 
j-larsible. Fie c nciudi^s vTih some excellent remarks cn Max 
Muller’s view ihat in ra ional language we find the distinctive 
chaiacteriitic of man. Acconring to M.Taine ibe use of words, 
suunds canying with them a vague general connotatioo, is, like 
the r-e of ornaments and the use of tools, in common with 
numerous other indications, an evidence that the stage human 
has been reached. The ps} chological conditicn of this supe- 
ri.-rjty, he cont’nues, will be feunrt in a greater aptitude for 
g ucral ideas, end its ph} siological condition m a larger and 
finer ctvelcvmenl of bra n. In the second article the doc- 
trine of final cause> is a’Jy discussed by M. P. Janet, from 
various points of view. Heconcinles, however, hy miinlain- 
ii'g a f rra of ihr doctime, wiiub, as far as we can see, 
Hiirtouc beiny able u> serve any practic.d end, supposes a theory 
trat lies wholly rutside tiie boundanes oi science. IMr. Herbert 
Spencer’s lecture on “ The Comparative Psychology of Man,” of 
vhich Ave have already spoken, comes next. The remainder of 
the number is taken np with reviews of books. 

The Journal of the Chemical Society for February cicmtains the 
following papers : — On the presence of liquid carbon dioxide in 
mineral cavities, by W. N. Hartley. The author’s researches 
have been chiefly confined to quartz, evidence of the nature of 
the enclosed liquid being fiuniiihed by the specific gravity of the 
liquid as c( mpared with water (which was also contain^ in the 
cavities), and by observing the critical temperature. The author 
is of opinion that the fluid-cavities of sapphires and rubies also 
contain carbon dioxide. — ^On certain bismuth compounds, by 
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M, M. Pattison Muir. The author has examined the trichlo- 
ride, tribromide, and the so-called bismuthic acid. — On bis- 
muthiferous tesseral pyrites, by W. Ramsay. The formula of 
this mineral appears to be (Ni, Co, Fe}(As, Bi}^. — On the occur- 
rence of native calcium chloride at Guy’s Cliffe, Warwickshire, 
by John Spiller. — The decomposition of alcohol and its homo- 
logies by the joint action of aluminium and its halogen com- 
pounds, by Dr. J. H. Gladstone and Alfred Tribe. Aluminium 
and its iodide have no action upon methyl alcohol. Ethyl 
alcohol is energetically decomposed by a mixture of these sub- 
stances, hydrogen gas being evolved in large quantities and a 
pasty residue being left, which the authors consider to bealuminic 
iodo-ethylate. Heated to 275“ C. this residue fuses and under- 
goes decomposition thus : — 

Alo I (^2^50)3 = + 3 I 

The authors have likewise obtained evidence of the existence of 
aluminic ethylate. Amy lie alcohol is decomposed also by these 
substances. A mixture of the chloride with the metal has no 
action upon alcohol ; the bromide has a decided action. — Etliyl- 
phenyl-acetylene, by T. M. Morgan. This substance has been 
obtained by the action of ethyl iodide upon the sodium com- 
pound of phenyl-acetylene the two substances being mixed with 
ether and heated Jn sealed tubes. — Narcotine, cotamine, and 
hydrocotamine, by G. H. Beckett and Dr. C. R. A . Wright. 
The authors have studied the action of water upon narcotine 
hydrochloride, *he action of ethyl iodide on hydrocotamine, nar- 
cotine, and cotamine, and the action of acetic anhydride on all 
three of these bodies. Dr. Wright adds an appendix on the struc- 
tural formulae of narcotine and its derivatives. — Note on incense 
resin, by Dr. J. Stenhou^e and C. E. Groves, This resin is the 
produce of Idea heptaphylla, Aubl., a native of British Guiana. 
The essential oil contains a hydrocarbon of the empirical formula 
CsHg, which the authors propose to call conimene. To the 
crystalline resin the authors assign the formula C4gHj.0O, and 
propose the name icaezn . — On cerrain sources of error in the 
ultimate analysis of organic substances containing nitrogen, by 
G. S. Johnson. These errors are ; first, increase of weight by 
the absorption of oxygen by fiiirite contamed in the solution in 
the potash bnlb owing to the passage of unreduced nitrous anhy- 
dride over the ignited copper. Secondly, the presence of occluded 
hydrogen in the metallic copper reduced in this gas, which is 
given off on the application of heat and reduces the surface film 
of oxide, producing water which adds to the weight of the 
chloride of calcium tube. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, March 16. — ^Preliminary Reports to Prof. 
Wyville Thomson, F.R.S., Director of the Civilian Scientific 
Staff. I. On the true Corals dredged by H.M-S. Ckalleii^er in 
deep water between the dates Dec. 30, 1870, and Aug. 31, 1875, 
by H. N. Moseley, Naturalist to the Expedition. 

The author gives a list of the corals dredged in a depth of 50 
fathoms and upwards, with notes on each. The whole is neces- 
sarily preliminary, on account of the impossibility of sufficient 
comparisons being made, and references obtained. The results 
embody great additions to our knowledge concerning the bathy- 
metrical range of corals. Only one coral has been obtained from 
a greater depth than 1,600 tathoms ; it is Fim^a symmetrica. 
Only three other corals have been obtained at as great a depth 
as 1,500 fe,thoms. Only about twenty-seven genera of corals 
have as yet been proved to exist in a depth of 25° fathoms and 
upwards ; of these a list is given, to which is added those ob- 
tained by the U.S. Coast Survey and the Porcupine, making 
forty-two genera in all. Of these twenty occur in the fossil 
state. No coral in any way allied to the Rugosa has been 
dredged by the Chedlmger. 

II. On work done on board the Challenger, by Mr. John 
Murray, Naturalist to the Expedition. This Report includes 
the preliminary notice on oceanic deposits, describing specimens 
of the sea-bottoms obtained in the soundings, dredgings, and 
traLwlings, over 300 in number, during the years 1873-1875, 
between England and Yalparaisa The deposits may be classed 
as foSIoFws : — 

I, Shore Deposits — 

(at) Blue and green muds. — ^Met with near the shores of 
most of & continents and islands. 


( 5 ) Grey muds and sands. — Met with chiefly near oceanic 
islands of volcanic origin. 

(c) Red mud. — Met with on. the eastern coast of South 
America. 

(I) Coral mud. — Met with near coral reefs. 

2. Globigerina Ooze . — An abundant oceanic deposit not met 
with south of latitude 50^ S. 

3. Radiolarian Ooze . — An oceanic deposit met with only in 
the Western and Middle Pacific. 

4. Diatomaceous Ooze . — An oceanic deposit met with only 
south of 50^ S. latitude. 

5. Red and Grey Clays. — The most abundant oceanic de- 
posit. 

The deepest sounding {4,475 fathoms) was a Radiolarian 
ooze. 

In the early part of the cruise many attempts were made by 
all of the naturalists to detect the presence of free protoplasm in 
or on the bottoms from the soundings and di edgings, but wi:h 
no definite result. It was undoubted, however, that some speci- 
mens of the bottom preserved in spirit assumed a very mobile 
or jelly-like aspect, aud also that flocculent matter was often 
present. 

At this point Mr. Buchanan determined that the flocculent 
matter was simply the amorphous sulphate of lime precipitated 
by spirit from the sea- water associated with the ooze. Subse- 
quently a number of experiments were made, in conjunction with 
Mr. Buchanan, upon the behaviour of this amorphous precipi- 
tate when precipitated with diflTerent quantities of spirit, and 
when treated with colouring solutions. The precipitate was 
also examined alone aud mixed up with some of the ooze. The 
ooze was examined at the same time, and in the same manner, 
but without having been treated with^ spirit. The results were 
shortly these : — 

“ Wnen sea- water is treated with twice its volume of spirit or 
less, nearly the whole of the amorphous precipitate assumes the 
crystalline form in a short time. 

When treated with a great excess of spirit the precipitate 
remains amorphous, and assumes a gelatinous aspect. 

Tills gelatiuous-like sulphate of lime colours with the car- 
mine and iodine solutions, and when mixed wiih the ooze has, 
under the microscope, the appearances so mmuceiy described by 
Haeckel. 

“ The ooze washed with distilled water, or taken just as it 
comes up, and treated in tlie same manner with colouring solu- 
tion, docS not sho’v tnese appearances.” 

When it IS remembeied mat the original describers i^orked 
with spirit-preserved specimens of the Doltom, the inference 
seems fair that Rtil/nouis tind the amorphous sulphate of lime 
are identical, and that n placing it amongst living things the 
descrioers have committed an. error. 

A preliminary report on vertebrates is then given, containing 
a list of all the fishes taken in the trawl or dreage. New forms 
necessitate modifications in the definitions of some families, but 
it has not been found necessary to establish any new families. 
The deep-sea and oceanic torms belong to the families — Stenop- 
tychidiz, Macruridee, Opkidiidtc, ScopellidtC, Stomiatidi.c PedicH^ 
lati, HalosauridLC, Notoca?ithi, Muraeziida:, and Trachmidtc. 

Of the Petrels and Penguins very extensive collections have 
been made, as skins and as spirit specimeus. Two or three 
skeletons of very large specimens of the Sea-elephant have been 
preserved. 

III. On observations made during the earlier part of ihe 
voyage, by the late Dr. R. von Willemdes-Suhm, naturalist to the 
Exp&ition. This report is on the Atlantic fauna only. Among 
the most interesting results obtained may be mentioned briefly 
the facts that shiiraps in great depths are liable to be attacked 
by consideiably large Gordiaceous worms ; that a curious inter- 
mediate form between Priapuhds and Sipunculids has been dis- 
covered ; that relations of the famous Jurassic Eryonidm are 
still living in the great deptlis, where they are (in the Pacific at 
least) by no means rare. 

March 23, — On the Force caused by the Communication 
of Heat between a Surface and a Gas ; and on a New Photo- 
meter,” by Prof. Osborne Reynolds, communicated by B. 
Stewart, F.R.S., Professor of Natural Philosophy in Owens 
CoUege, Manchester. 

This paper contains an account of an experimental investi- 
gation undertaken with a view to support, by absolute measure- 
ments, the theoretical arguments by which the author endea- 
voured to prove the existence of reactionary forces or “heat- 
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reactions, whenever heat is communicated from a surface to a 
gas, and vice vers&^ and the connection between these forces and 
the motion caused by heat and light falling on bodies in vacuo. 

Having obtained one of the beautiful little “ Ijight-Mills ” 
constnicted by Dr. Geissler, of Bonn, the author was in a 
position to make quantitative measurements of the effects pro- 
duced, and of the force producing them. 

In the first place, with regaid to the sufficiency of the residual 
air to cause the motion. It was found that this air is, with the 
exception of the friction of the pivot, which is found to be so 
small as to be inappreciable, the sole cause of the resistance 
which the mill experiences, of the limit which is imposed on its 
speed for such intensity of light, and of the rapidity with which 
it comes to rest when the light is removed. The law of resist- 
ance, as determined by careful measurements, is found to agree 
perfectly with, the resistance which highly rarefied air would 
offer to its motion ; and this law is distinctly special in its cha- 
racter, being proportional to the velocity at low speeds, and 
^adually tending towards the square of the velocity as the speed 
increases. 

Having established the fact that there is sufficient air in the 
mill (and Mr. Crookes’s behaves in the same manner as this 
miU) to balance, by its resistance, the force which moves the 
mill, it is argued that all question as to the sufficiency of the air 
to cause the forces is removed. What the air can prevent it can 
catise. 

As r^rds the possibility of the motion being in any way the 
direct result of radiation. This supposition the author had pre- 
viously shown to be directly contradicted by the fundamental 
law ot motion that action and reaction are equal. A cold body 
runs away from a hot body, while, if free to move, the hot body 
will mn after the cold body, showing that the force does not act 
from body to body, but that each body propels itself through the 
surroundmg medium in a direction opposite to its hottest side, 
the effect of one body on the other being due solely to the dis- 
turbance which it causes in the equilibrium of temperature. 

Besides proving that the force acts bet'weeu the vanes of the 
mill and the medium immediately surrounding them Dr. Schuster’s 
experiments furnish a quantitative measure of the actual force. 
From this measure it is shown on theoretical grounds that the 
difference of temperature on the two sides of the vanes neces- 
sary to cause heat-reactions of this magpiitude could not be less 
than I® 7, while the probability is that it is considerably more. 

In order to apply this test and see how far the actual difference 
of temperature in Dr. Schuster’s experiments correspond with 
that deduced from the theory, a new photometer was devised by 
the author with an immediate view of measuring the difference of 
temperature caused by light oh a black and a white surface. 

Of two thin glass globes, 24 inches in diameter, connected by a 
syphon tube 4 - h^ch internal diameter, one was blackened with 
lamp-black on the inside over one hemisphere and the other w^as 
whitened with chalk in a similar manner, the two clean faces of 
the globes being turned in the same direction. Oil was x^ut in the 
tube and the globes were otherwise sealed up. Any light which 
enters through the clean faces is received on the black and white 
surfaces, and the air in the globes expands in accordance with | 
the difference of temperature which they attain, moving the oil in i 
the tube. A motion of I- an inch on the part of the oil shows a 
difference of 2^ *2, in the temperature of the air within the globes. 

The instrument so constructed is exceedingly delicate, and will 
show a difference in the intensity of light sufficient to make one 
revolution per minute difference in the speed of the milL 

Measured with this instrument, the difference of temperature 
caused by the light necessary to give the mill 240 revolutions per 
rninute does not exceed 24^^, and is probably less than this, which 
shows that the theoretic^ different^ of heat necessary to cause 
the heat-reactions is well within the difference as actually mea- 
sured, leaving an ample margin for error in the methods of 
approximation used in the calculation. 

In concluding the paper the author claims to have set at rest 
the only point respecting the explanation of the motion caused 
by heat, which remained doubtful after he had discovered that, 
accHTding to the kinetic theory, the communication of heat to a 
gas must cause a force reactionary on the surface, viz., whether 
this reaction was adequate in amount to cause the results seen to 
take place. 

He adds a suggestion as to a new form of light-mill to have 
vanes incliued like the sails of a windmill, and not having one 
side white and the other black, like the light-mills at present 
constructed. Arguing that the forces act perpendicularly to the 
surface, and in a direction independent of that from \yhich th^ 


light comes ; so that such a mill would turn like a windmill with 
the full and not merely the differential effect of the I’ght. Such a 
mill, he concludes, would furnish another test as to whether or 
not the force is directly referable to radiation. 

Geological Society, March 22. — Prof. P. Martin Duncan, 
F.R.S., president, in the chair. — Frank Campion, Henry J, 
Gardiner, Henry Percy Holt, Lord Rosehill, Harc^d UnderhiU, 
Frederick Thomas Whitehead, and Thomas Wrightson were 
elected Fellows of the Society. — On the Triassic strata which 
are exposed in the cliff sections near Sidmouth, and a note on J 
the occurrence of an Ossiferous zone containing bones of a Laby- 
rmthodo?i, by H- J. Johnston Lavis. The author described the . 
base of the cliffs east of Sidmouth as compo.sed of the marl . 
which is the uppermost subdivision of the Trias in South Devon, , 
capped in Littlecomb Hill and Dunscomb Hill by greensand and \ 
chalk, and in Salcombe Hill by greensand alone. In the valley ^ 
of the Sid it is largely exposed at the surface. Close to the 
mouth of the Sid the upper sandstone crops out beneath the j 
marl, forming a cliff overhanging the river. To the west of 
Sidmouth there is a low projecting cliff, the Chit rock, formed 
also of the upper sandstone, and at the western end of this is a 
fault which has given the Chit rock an upthrow of at least 40 and 
perhaps of So feet, since it has no marl capping it, and in its 
lithological character it resembles the middle part of the Upper 
Sandstone. To this point the dip is to the east ; but westward 
of the fault the dip is at first to the west for about half a mile, 
when the sandstone reappears with an easterly dip, having 
formed a synclinal curve. It is overlain by marl and greensand 
in Peake and High Peake Hills, which are capped with chalk 
gravels. West of High Peake Hill the sandstone forms the 
whole cliff. The author described the general characters pre- 
sented by the Triassic beds in the section under notice, and men- 
tioned the occurrence at about 10 feet from the top of the sand- 
stone of a peculiar series of beds, composed of coarse sandstone, 
containing scattered nodules of marl from the size of a pea to 
that of a hen’s egg, together with numerous fragments of bone, 
some of which, ^lon^ng to a species of Labyrinthodon^ would 
be described by Prof. Seeley. The author mentioned that he 
had received from the Rev. S. H. Cooke some fragments of 
bone obtained by him twenty years ago from this same * ‘ Ossi- 
ferous zone.” Mr. Whitaker’s specimen of Hyperodapedon was ; 

[ also obtained from the upper sandstone. — On the posterior por- 
tion of a lower jaw of Lahyrinthodon {L. lavisi) from the Trias 
of Sidmouth, by Mr. Hany Govier Seeley, r.L.S., Professor ’ 
of Physical Get^^raphy in Bedford College, London. After 
referring to the doubtful position of the Labyrinthodontia in the 
system, and expressing hk doubts as to the occurrence of the 
genus Mastodonsaurus in Britain, the author proceeded to 
describe in detail the posterior part of the right ramus of the 
lower jaw of 3 Labyrinthodont, obtained by Mr, Lavis from the 
ossiferous zone of the Trias near Sidmouth, the position ofwhidi 
was described by that gentleman in the preceding paper. The 
specimen, which is 13 inches long, and perfectly free from 
matrix, shows that the lower jaw in Labyrinthodonts not only 
contains articular, angular, and deniary elements, as hitherto 
supposed, but also separate sphenial and surangular elements, 
and probably a distinct coronoid bone. These bones were de- 
scribed in detail, and the author remarked that although they 
are somewhat reptilian in aspect and arrangement, they are not 
very suggestive as to the affinities of Labyrinthodon. They sur- 
round a central hollow space, which no doubt receiv^ the 
primitive cartilage round which the bones were ossified ; and the 
persistence of this character would seem to be a link rather with 
the lower than with the higher vertebrata. The jaw differs from 
the Batrachian mandible in possessing well-developed angular and 
surangular elements, and some reptiles, such as crocodiles and 
the marine Cheionia, present analogies in the perforations, the 
structure. of the jaw, and the sculpture of the bones. In size 
the specimen is almost identical with that figured by Mr. Miall as 
belonging to Labyrinthodon pachygnathus^ but the depths 
outlines of the postarticular part of the jaw, and diffeii&BCes in 
the sculpture of the lateral subarticular ornament, frnnish dis- 
tinctive characters which lead the author to describe the present 
spedes as representing a new species, which h>e names, in honour 
of its discoverer, Labyrinthodon Lavisi, Tfe'e author briefly no- 
ticed several other bones and fragments obtamed by Mr. Lavis 
in the same locality, some of which probably belonged to the 
same skeletou. — On the discoveary of Meloniies in Britain, by 
Mr, Walter Keeping, commmtikiteid by ProC T. M‘Kenny 
Hughes. The aatlior desef&ed a specimen from the carbo- 
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niferons limestone of Derbyshire in the museum of the Geolo- 
gical Survey, WiSich displays numerous plates belonging to the 
test of a large Echinoid, considered by him to be a new species 
of the genus I^lelomtes^ hitherto regarded as peculiar to America. 
The autnor proposed to call this species Melonites E^keridgzi, 
and he described it as possessing a more or less spheroidal test, 
about seven inches in diameter, composed of very thick plates, 
arranged in five ambulacral and five interambulacral areas, all 
the plates being ornamented with minute tubercles for the sup- 
port of spines. The interambulacral areas were probably about 
twice as broad as the ambulacral, and composed (at the equator) 
of about nine ranges of plates, the marginal ones pentagonal, the 
rest hexagonal, articulating wiih each other by faces varying from 
a right angle to one 01 30°. The ambulacral areas were broad, 
each formed ot two convex ribs separated by a meridional 
depression running from mouth to anus, and each rib (b air-area) 
composed of six or seven ranges of irregular plites, each perfo- 
rated by a pair of simple pores. Tne tubercles are minute, im- 
perforate, without boss, and of two orders, the larger sur- 
rounded by a smooth areola, bounded by an elevated ring. The 
spines are small, tapering, coarsely sulcate, with a prominent 
collar round the articular end. A second specimen exists in the 
British hluseum. The species differe strikingly from the Korth 
American Melonitts nuiltiporus in the characters of the am- 
bulacral area'i, which have 12-14 ranges of plates, and are 
divided by a meridional furrow in the new species, and 
only eight ranges of plates, with a median ridge formed 
of plates twice as large as the rest in J\L jmtlHparzis , — 
Note on the phosphates of the Lauren tian and Cambrian rocks 
of Canada, by Principal Dawson, F.R.S. The author described 
the mode of occurrence of phosphaiic deposits in various locali- 
ties in Canada. Dark phosphatic nodules, containing fragments 
of Lingula^ abound in the Chazy formation at Aliumette Island, 
Grenvdle, Hawkesbury, and Lochiel- Similar nodules occur in : 
the Graptolite shales of the Quebec group at Point Levis, and in 
limestones and conglomerates of the Lower Potsdam at Riviere 
OueBe, Kamo^raska, and elsewhere on the lower St. Laurence ; 
these deposits ' also contain small phosphatic tubes resembling : 
SerpuliUs. The Acadian or Menevian group near St. John, 
New Brunswick, contains layers of calcareous sandstone black- 
ened with phosphatic matter, consisting of shells and fragments 
of Lhiguls. The author described the geneial character of the 
phosphatic nodules examined by him at Kamouraska, and gave 
the results of analyses made of others from various localities, 
which furnished from 36*38 to 55 ‘65 per cent, of phosphate of 
lime. A tube from Riviere Ouelle gave 67*53 per cent. 
author accepted Dr. Hunt’s view of the coprolitic nature of the 
nodules, and inclined to extend this interpretation to the tubes. 
The animals producing the coprolites could not be thought to 
be vegetable feeders ; and he remarked that the animals inha- 
biting the primordial seas employed phosphate of lime in the 
formation ci their hard parts, as had been shown to be the case 
with LingulcE^ Conularia, and the Crustaceans. The shells of 
the genus HyolUhes also contain a considerable portion of phos- 
phate of lime. Hence the carnivorous animals of the Cambrian 
seas wouia probably prcniuce phosphatic coprolites. With regard 
to the Laurentian apatite deposits, the author stated that they, 
to a great extent, form beds interstratified with the other mem- 
bers of the series, chiefly in the upper part of the Lower Lauren- 
tian above the Eozoon limestones. The mineral often forms 
compact beds with little foreign matter, sometimes several feet 
thick, but varymg in this respect. Thin lasers of apatite some- 
times occur in the lines of bedding of the rock- Occasionally 
disseminated crystals are found throughout thick beds of lime- 
stone, and even in beds of magnetite. I'he veins of apatite are 
found in irregular fissures ; and as they are found principally in 
the same parts of the seams which contain the beds, the author 
regarded them as of secondary origin. The Laurentian apatite 
presents a perfectly crystalline texture, and the containing strata 
are highly metamorphosed. The author’s arguments in favour 
of Its organic origin are derived from the supposed organic origin 
of the iron- ores of the Laurentian, from the existence of Eosaonr^ 
from the want or organic structure in the Silurian deposit de- 
scribed by Mr. D. C. Davies, and the presence of associated 
graphite in both cases, from the character of the Acadian iinguli- 
ferous sandstone, which might by meiamorphism furnish a 
pyroxeuite rock with masses of apatite, like those of the Lauren- 
tian series, and from the prevalence of animals with phosphatic 
in the Primordial age, and the probability that this occurred 
the earlier Laurentian. The position of the phosphatic 
above the horizon of Eozoon is also adduced by the 


author as adding probability to the existen:e of organic agencies 
at the time of their formation. 

Paris 

Academy of Sciences, Apri 3. — Vice-Admiral Paris in 
the chair. — The following papers were read : — On the displace- 
ment of Imes in the spectra of stars, produced by their motion 
in space, letter from P. Secchi. The author tabulates a number 
of the observations made by Huggins, Vogel, and himself, and 
those at Greenwich Observatorj^ and shows there is considerable 
contradiction in the results, flight there no> he asked, be 
some cause of systematic error in the manner of observing or in 
the instruments? Comparing the dark line F of Sirius vrith 
the hydrogen line H ^ from a Geissler tube, he got always the 
same result — a shortening of the Sirius waves (contrary t) 
Huggins), when the telescope was carried along by the clock- 
work, and the assistant was at the seeker to keep it on a fixed 
point, and corresponding to the sHt of the spectroscope ; but if 
the clock-work stopped, or the assistant deranged the position ot 
the star, the bright line was displaced and came into coincidence 
W'ith the star line. Dispensing with clock-work, the line was 
found to be on one side or the other according as the star was 
looked at on one side or the other of the axis of the telescope. A 
change v/as also had on turning the spectroscope 180*5 its 
axis. P. Secchi merely points out these possible sources of illu- 
sion without trying to explain them. — Ob'seivat'ons of sun-spots 
made at the Toulouse Observatory in 1S74 and 1875, ^7 
Tisserand. In 1874, 237 spots were observed ; in 1875 there were 
only 88. Of the 76 spots observed at least three times in 1874, 
41 were, in the boreal hemisphere, 35 in the austral, with a 
mean latitude (-f or — ) of io‘’*5. Of the 29 observed three 
times in 1S75, ^7 ini the b weal, 12 in the austral hemi- 
sphere; the mean latitude was n®*7. M. Tisserand tabulates 
his observations with reference to diurnal rotation.— Testing for 
vinic alcohol in mixtures, and especially in presence of wood 
spirit, by MINI. Alfi Riche and Ch, Bardy.— On the spermatia 
of the Ascomycetes, their nature and physiological role^ by M, 
Max. Cornu. The spermatia were at first considered by M. 
Tulasne as fecundating corpuscles ; and in support of this was 
their apparent refusal to germinate in the same conditions as 
three other sorts of spores. M. Comu says he has obtained a 
very complete germination of spermatia in certain cases. Some 
times the action of pure water will suffice to bring them to vege- 
tation, more often it is necessary to add nutritive elements. The 
facts observed refute the old theory of fecundation, and the sim- 
plification introduced into the number of reproductive organs 
gives a grand unity to the polymoi-phism of Ascomycetes. 
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CAMPBELL’S '^CIRCULAR NOTES” 

My Chrular Notes. Extracts from Journals, Letters sent 
home. Geological and other Notes, written while Tra- 
velling Westwards round the World, from July 6, 1874, 
to July 6, 1 87 5. By J. F. Campbell, Author of Frost 
and Fire.” 2 vols. (London ; ZVIacmillan and Co., 
1876.) 

A ll who are acquainted with the undoubted merits of 
Mr. Campbell’s earlier work — merits to which not 
^ even the most serious and glaring defects in style, matter, 
and arrangement can render us insensible — will hail with 
pleasure the appearance of this latest production of his 
ever lively pen and amusing pencil. We cannot but think 
that in this, his second venture, the author has greatly 
profited by some of the severe but not unfriendly criti- 
cisms which were elicited by the publication of his first 
work. iMr, Campbell has, in “ ]My Circular Notes,” 
avoided the grave mistake of mingling together in wild 
confusion humorously-written notes of travel and sober 
arguments on difficult scientific questions ; and he has 
exercised, as we think, a very wise discretion in relegating 
f to an appendix the discussion of that important geological 
problem, the hope of solving which seems to have been 
his main incitement to undertaking this journey round 
the world. In perusing this scientific portion of his book, 
I with which of course the readers of Nature are princi- 
pally QBncerned, we are happy to find far fewer examples 
of that looseness and inaccuracy of language and to miss 
that dogmatic tone and redundancy of illustration which 
were the conspicuous blemishes of the author’s earlier 
work. And all these improvements have we think been 
effected, without any sacrifice of his really graphic and 
vigorous style of writing upon scientific questions. 

Before proceeding to notice the purely scientific portion 
of My Circular Notes,” we must remark that, even those 
' who care nothing about the geological problems discussed 
in it, w^iil find very much to interest them in this most lively 
and amusing record of travels. Those who would realise 
the curious scenes which may be witnessed in the Western 
States of North America, where the most volatile elements 
of old nationalities are uniting to form a new community — 
those who take interest in.tfaat w'ondei-ful social experi- 
ment which is now being tried in Japan, no less a one 
than the transplanting, bodily, of the full-grown civilisa- 
tion of the West among the most conservative races of the 
East — and those who desire to learn something of the 
I relics of the ancient nations, languages, folk-lore, and 
creeds of Ceylon — cannot do better than accept the 
i guidance of Mr. Campbell. In him they w^ill find a most 
vivacious and ever-amusing companion. Yet, on the 
other hand, his digressions upon such subjects as emigra- 
tion and the struggle of races, and his treatment of ques- 
tions like the relationships of languages and the origin of 
myths, will sufficiently prove that he has thought earnestly 
upon many social and philological problems, and has 
aimed at something higher than merely writing a diverting 
book of travel 

In adopting the method of loosely stringing together 
extracts from his journal with private letters, and making 
VoL. xiTi. — No. 338 


no attempt to weld them into a consecutive narrative, our 
author certainly trespasses somewhat upon the indulgence 
of his readers. This disadvantage is perhaps in some 
degree compensated for, however, by the freshness and 
vigour of his descriptions and reflections, appearing as 
they do, just as at first dashed off in the presence of the 
strange scenes which inspired them. 

The problem on which the author of this work has 
sought to throw light in making this journey round the 
world is one of considerable interest to geologists at the 
present time. In 1S40 Agassiz brought forward evidence 
which soon convinced even the most sceptical that, not 
only did the glaciers of the Alps at one time extend far^ 
beyond tbeir present limits, but that many districts — such' 
as parts of our own islands, for example — which are noW 
entirely devoid of glaciers, must once have been subi 
jected to the powerful erosive action of moving ice, Th^ 
idea was at once taken up by Buckland, Lyeli, and othet 
observers in this country, who showed that the ne\t 
‘‘ Glacial theory ” afforded a complete solution of what 
had hitherto constituted some of the most difficult and 
perplexing problems of geology. " 

By some later authors, however, the “ Glacial theory,” 
which had soon met with all but universal acceptance, 
was pushed far beyond those limits which geological ob- 
servation warranted. It was asserted that, not only did 
the existing rock-surfaces of the more northern regions of 
the earth owe some of their later touches to the erosive 
action of glaciers, but that many even of the grandest 
valleys and the deepest lakes were entirely scooped out 
by their agency. Sone even went farther than this, and 
declared that the whole region around either of the poles » 
must at one period have been enveloped by continuous * 
sheets of solid ice (‘* ice-caps ”) which extended far into ' 
temperate and even tropical latitudes. They maintained, \ 
in opposition to the arguments of Lyell, that no changes 
in the distribution of land and water on the earth’s sur- ' 
face could possibly account for the former extension of 
glaciers, and they invoked the aid of some astronomical 
cause to account for the alleged phenomena. A few- 
waxed even bolder than this, and insisted that they had 
found evidence, which warranted them in believing in 
the regular recurrence, during past geological time, of 
alternating mild and glacial periods ; and several rival 
astronomical theories were even suggested to account for 
these supposed rhythmical changes in climate. 

Among the foremost of the champions of these extreme 
\iews appeared the author of the present volumes. In:% 
1873, he read before the Geological Society a paper in 
which he attributed the production of the whole valley 
system of Ireland to the erosive action of a polar ice- sheet* 
The remarks elicited from several geologists during the 
discussion of this paper appear to have induced Mr. 
Campbell, who, during his travels in Scotland, Norway, 
Iceland, N orth America, &c., had acquired great skill m 
recognising the peculiar marks produced by glacial action, 
to extend the limits of his observations by a journey right \ 
round the continent of Europe. What he then saw led I 
him so far to distrust his former conclusions concerning 1 
the existence of a universal glacial period and a polar 
ice-sheet, that he determined to put the question to the 
severest test possible, by a complete tour of the globe. 

Mr. Campbell’s mode of - arguing this question is as ' 

cc 
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follows : — At the present time glaciers enter the sea, withm 
the northern hemisphere, down to the latitude of 60^ ; the 
sea is frozen and ice-marks are produced on the shore as 
far south as 40^ ; and icebergs drop their rocky burdens 
within 37^ degrees of the equator. If there ever prevailed 
a universal glacial period with a general reduction in the 
temperature of the whole northern hemisphere, we ought 
to find traces of glacial action everywhere round the 
whole globe and extending even to more southern lati- 
tudes than 37^ If the ice- cap “ ever existed, the marks of 
it ought to be found on ail meridians alike. If ever there 
was a glacial period in our world, glacial marks ought to 
be found everywhere, in the same latitudes and at the 
same levels, in the same state of preservation.” 

Keeping these premises consLantly before his mind, our 
author found, during his journey of eleven months, quite 
sufficient c\ddence to cause him to make a full retraction 
of his former conclusions on the subject. As far as 
Chicago he observed everywhere the most striking 
traces of former glacial action ; but in the same latitudes 
to the w’estward he found these marks of old glaciers 
entirely disappearing ; and although some signs of glacial 
action were detected in the Rocky hlountains themselves, 
yet from this great range onwards to Ceylon they were 
found to be wholly wanting. Mr. CampbelFs previous 
expedition in eastern Europe had led him to conclusions 
as to the /ocal character of glacial action which were quite 
in harmony with those obtained in this journey round 
the globe, and he enunciates the results of his latest obser- 
vations upon the subject as follows : — Whether I take 
1 marks which can be explained by glacial erosion, such as 
! firths, valleys, lakes, &c., or marks which clearly are not 
glacial, such as peaks and canons, I find nothing to suggest 
a general glacial period in America or in Europe and 
he further proceeds to state that he can find no evidence 
whatever of a recurrence of universal glacial periods such 
as might result from the action of some astronomical 
cause. 

We ha\e already extended this notice of Mr. Camp- 
bell’s valuable w^ork to the farthest limits, and must refer 
to the book itself for the details of the evidence on which 
his conclusions are founded. 

In bringing our remarks to a close, we may add 
that the authors present views on the influence pro- 
^toced on climate by the changes of level in different 
‘ districts, resulting in alterations in the direction of 
ocean currents, &c., appear to be quite in harmony 
with those so long and firmly maintained by Lyell, in 
opposition to the cosmical theories of the extreme 
^cialists. His observations on Western North America 
ai^e fully confirmed by the more detailed examination of 
the districts by several of the United States' geologists ; 
and his conclusion that there is no evidence of the former 
■ existence of a general “ Glacial period ” are quite in 
accordance with those enrmciated by Dr. Hector and 
other observers who have studied the glaciers of the 

! southern hemisphere. Prof. Nordenskjold has, moreover, 
shown how completely palaeontological evidence of the 
clearest character disposes of the notion of frequently 
recurring glacial epochs in past geological times. 

^ cannot but admire the candour with which Mr. 

renounces his previously-expressed opinions ; 
perhaps, be allowed to express a hope that 


the facts and arguments which have led him to so greatly 
modify his views on glacial phenomena, will not be with- 
out effect on the minds of others, who, like him, have 
certainly pushed their conclusions derived from a study 
of very limited portions of the earth's surface, to generalis- ’ 
ations far beyond what those observations can be legiti- 
mately made to support. J, W. J. 

SCLATER^S ‘'GEOGRAPHICAL ZOOLOGY''^ 

On ike Present State of oiir Kno^Hcdge of Ccographictil 
Zoology, By P. L. Sclater, M.A., F,R.S. Being the 
Presidential Address delivered to the Biological Section 
of the British Association. (London, Printed by Taylor 
and Francis : 1S75.) 

W E have received a copy of Mr. Sclater’s ad-j 
dress as President of the Biological Section | 
of the British Association, at its meeting last year,| 
at Bristol. At the time when it w^as delivered we‘ 
had the opportunity of presenting it in full to our' 
readers igaide Nature, vol. xii. p. 374, et. seql). In the in- 
dependent form now under notice it has added to it a 
most important appendix, namely, a list of all the works I 
and memoirs referred to in its various sections. When 
we say that these are more than 420 in number, a fair 
estimate may be formed of the labour w-hich must have 
been involved in their collection and classification. Exact 
references are a most valuable aid to biological research, 
and prevent the waste of much time during special in- 
vestigations, and on the subject of the geographical distri- 
bution of vertebrated animals, this address of Mr. SclatePs 
supplies ail that can be wanted by anyone either reviewing 
the subject as a whole, or desiring to obtain the best 
information on the zoology of any special locality. 

The arrangement adopted is regional, the basis being 
the universally accepted divisions proposed by Mr. 
Sclater himself. They are thus tabulated : — 

I. — Palosarctic Region . . 

II. — Ethiopian Region . . 

lit/, — Lemuriaii Sub- region . ^ Aniogaej, 

III. — Indian Region . . . 

IV. — Nearctic Region ... 

V. — Neotropical Region . . | - 

\'a . — Anuhean Region . . J 

VI. — Australian Regicn . . . Antarctogtua. 

Vn. — Pacific Region .... OrtAtkogaca, 

I Each of these regions is divided into sub-regions, 
which are described separately. Perhaps no better idea 
can be formed of the extent to which the greater divi- 
sions of the globe have been studied, than by a com- 
parison of the number of works and memoirs which 
have appeared with reference to each, or to parts of each. 
As might be premised, there has been much written on 
the animals of the Palajarctic region, considering that it 
includes Europe, together wfith North Africa, Siberia, and) 
North China. There are 119 references with regard to it, 
the most recent including Prof. Lilljeborg's work on the 
Mammals of Sweden and Norway, Mr. Dresser's “ Birds 
of Europe,” Mr. J. Hancock's Birds of Northumberland 
and Durham,” Dr. Schreiber’s “ Herpetologia Europaea,” 
the German translation of Dr. N, Severzow's work on the 
Birds of Turkestan, the late Dr. Stoliczka’s “Avifauna of 
Kashgar in Winter,” Lieur.-Colonel Irb}’s “ Ornithology 
of the Straits of Gibraltar, ' and the new edition of Bell'g 
“ British Quadrupeds,” 
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■With respect to the Ethiopian region — the field-work of 
Sir Andrew Smith, Livingstone, and Du Chaillu — 46 are 
mentioned, and 40 on the Indian region, which has been 
so much investigated by those who, from other reasons, 
have had to take up their residence in our Eastern empire. 
There are 25 works referred to respecting the Xearctic 
region, and as many as 13 S on the Neotropical, which 
demonstrates row rich a field South America has proved 
to the students of biology, it being remembered liiat ^Ir 
Darvrin himself obtained the bulk of his practical experi- 
ence of animal life in that ccntinent Forty-one w’orks 
on the Australian and nine on the Pacific region include 
the remainder of the list. hlr. Sharpe's edition of Layard's 
'•Idrds of South Africa," hlr. Hume's Stray Feathers,’’ 
Lord Walden’s hlenioirs on the Birds of Celebes and the 
Philippines, hlr Scammon's ^Marine Mammals of the 
North-Western Coast of North America,” Messrs. Baird^ 
Brewer, and Ridgway^s History of North American 
. Birds;-' Dr. El Coues^ “Birds of the North-West,” Prof. 
T. R. Jcnes^ Manual of the Natural History, Geology, 
and Physics of Greenland,” Messrs. Sclater and Salvin’s 
- •* Nomenclator Avium Neotropicalium,” IMr. A. W. Scott's 
* “ Eiementary Treatise on the IMammals of New South 
! Wales,'” the late Isir. J. Brenchley’s “Cruise of the Cunicoa^' 

' Dr, Buller’s Birds of New Zealand,’’ being the most im- 
portant works which have appeared during the last two or 
' three jears, on the regions other than the Palaearctic, 
above referred to. 

That several works have appeared since Mr. Sclater’s 
address was delivered — including, among the most ini- 
I portant, the late Mr, Blyth’s “ Catalogue of tiie Mammals 
I and Birds of Burmah,” edited ’03^ Dr. J. Anderson, Dr. 
Dobson, Lord Walden, and Mr. Grote, a special notice 
of which we hope very shortly to give— and that IMr. Wal- 
lace’s important two volumes on the “ Geographical Dis- 
tribution of Animals ” may be expected very soon, shows 
t how much stress is now being laid on the fauna of different 
j regions, and adds further to the importance and value of 
the encyclopaedic address, the contents of which we have 
brought before the notice of our readers on the present 
occasion, 

OUR BOOK SHELF 

An EL':ncnta}y Trsailsc on Curzo Tracing, By Percival 

Frost, ^l.A’ London : Macmillan and Co., 1S72.) 

On c/it’ Transcendental Curz'c ‘whose Equation is — 

Sin y sin my ~ a sin x sin nx + o. 

By H. A. Newton and A. W. Phillips. {From the Trans- 

\iclivhs if the Connecticut Academy^ vol. iii., 1S75.) 

Mr. Frost's work is an elementary one, inasmuch as no 
advanced acquaintance with the differential and integral 
calculus is required ; nor do his methods turn upon the 
higher algebra, nor upon the science of projections. 
Indeed he is careful to restrict himself for the most part 
to fairly elementary processes. It is not a complete 
treatise, as he does not touch upon roulettes or upon 
curves, given by intrinsic equations. These latter curves 
have been, as is well known, discussed and fully illustrated 
in the late Dr. VVheweli's two memoirs in the Cambridge 
Philosophical Transactions (vols. viii. and ix.) We miss, 
too, all account of curves of historical interest. Occa- 
sional notices of these have been given by different 
writers, but we should like a sketch of them drawn up by 
some competent hand, with an account of their origin and 
applications. 


Reasons have v/eighed with Mr. Frost in making these 
omissions, and we do not gTumble at his taking his own 
. line in his treatment of the subject as he has given us a 
full treatise, abundantly illustrated by figures, of curves, 
ranging from simplicity to considerable complexity of 
, form. The preface is an interesting one (though by the 
• wav, the author was rather unwilling to write it), and in 
’ it attention is called to the fact, amon| other reasons, why 
junior students should devote some little time to curve- 
tracing, that the subject of grc^phical calculation is coming 
more into use, being applied to problems in statics f see 
: Culmann's “ Graphische Statik engineering, and crystal- 
' lography. 

1 We cannot here give any derailed sk-tch of the contents 
I of the work, further than to draw attention to the last 
j chapter, which treats of the inverse problem, viz., given 
: the form, of a curve to investigate its equation, or an 
! approximation to it. We do not remember to have seen 
the attempt made elsewhere. Snould the subject be taken 
up and carried on with success, we may look for the 
equation to one’s name taking the place of the name on 
an address card. 

The majority of the curves discussed and traced in 
Mr. Frost’s book are algebraical ones. 

Messrs. Newton and Phillips write that from the form 
of a transcendental curve it is not easy to state the equa- 
tion that will represent it. So instead of taking up the 
inverse problem, they have selected from out of the host of 
transcendental equations, and exhibit twenty-four pages 
of plates of the plane cun^es furnished by assigning 
different values to the constant quantities a, b, and n 
in the equation given above. 

These forms, as might be imagined, are all s\niimetrical, 
and much resemble carpet patterns. The tract is an 
j interesting evidence of the patience and s’iiill at draught s- 
j manship of the authors. 

j Knrzcs Chemisches Handwortcrbitch znm Gebrauchc fiir 

Chcmlhcr, Tccbnlktf\ xierzie, Pharmacenjen^ Land- 

wirthc^ Lehrcr^ und fiir Freundc der Nattirzolsscn- 

schaft iiberhaupt^ Bearbeitet von Dr, Otto Daminer. 

(Berlin : Robeit Oppenheim, 1876.) 

To keep pace wiilr the rapid growth of chemical science 
would be almost a hopeless taslq were it not for the lite- 
rary organisation and classification undertaken from time 
to time by such writers as the author of Watts's Dic- 
tionary of Chemistry,” and Dr. Dammer, the compiler of 
the present volume. To writers of this class who take 
upon themselves the laborious drudgery of stock- 
taking, w’orkers in the ranks of science owe a debt of 
gratitude w’hich cannot be too highly estimated. 

In coupling together the names of Mr. Watts and Dr. 
Dammer, it is by no means our intention to imply any 
similarity between the respective “ dictionaries.” ^ Dr. 
Danimer’s work is perhaps more truly a dictionary in the 
pr-oper signification of the term than Mr. Watts’s seven 
volumes, for while the latter contain full, and in many 
cases, exhaustive information on the various subjects 
treated of, the whole of the former is comprised in one 
volume royal octavo, of some eight hundred pages. The 
justly esteemed “ dictionary ” of Engiish chemisis need 
fear, therefore, no rival in the present volume, the two 
works rather bearing to each other the relationship of, a 
chemical encyclopaedia to a glossary of chemical terms. 

The longest articles in the present volume are ^ose 
on absorption, equivalents, alum, ainiaoni^ aniline, 
aromatic bodies, ashes, animal respiration, atmosphere, 
atom, base, benzoic acid, benzene, succmic acid, beer, 
blood, soils, bread, chemistry, chromic acid, steam, diffu- 
sion, albumin, electricity, petroleum, nutrition of plants 
and of animals, acetic acid, acetates, colouring matters, 
fats, liesh, galvanic batteries, gases, tan, glass coal, 
hydrocarbons, madder, crystal, copper, illuminating gas, 
solution, magnetism, metals, metalloids, microscope, 
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milk, mortar, nickel, photography, analysis (qualitative 
and quantitative), nitric acid, nitrates, salts, oxygen, gun- 
powder, sulphur, sulphuric acid, silver, specific gravity, 
thermometer, porcelain, hyposulphites, water, wine, tar- 
trates, tungstates, sugar, &c. The following subjects are 
treated of in some detail :—Alcoholometr}', aniline dyes, 
areometer, iron, carbonates, light, mineral waters, common 
salt, sulphates, heat. 

The value of the dictionary as a work of reference is 
decidedly enhanced by the adoption of thick type for the j 
words heading the articles. In the case of recently dis- 
covered compounds we are of opinion that a short biblio- 
graphical reference to the paper wherein such compounds 
are first made knoTO would have greatly increased the 
value of the articles without materially adding to their 
length. The author has fallen into an error in treating 
of thermo- and pyro-electricity under the same heading ; 
the former term is employed by electricians in this country 
to denote the electricity developed by heat in coiuiiutors^ 
the latter to denote the electricity produced by heat in 
iion-conductors. 

Bearing in mind the enormous range of subjects now 
embraced by the science of chemistry, for a volume of 
the present size the amount of information con.veyed is 
really very great. With the exception above pointed out, 
the articles, though necessarily brief, are to be depended 
on for accuracy, and we can safely recommend Dr. 
Dammeris dictionary as a useful work of reference. 

R. M. 

Clouds in ike East. Travels and Adventures on the 

Perso-Turkoman Frontier. By \’'alentine Baker. With 

Maps and Illustrations. (London : Chatto and Windus, 
1876,) 

The author of this interesting volume had special facili- 
ties for visiting the Russian outposts in Asia and the 
Persian frontier ; he had powerful recommendations to 
the highest Russian and Persian authorities. By various 
causes, howev^er, he was prevented from taking complete 
advantage of these, so that the main part of his work 
describes his journeys in the district to the south of the 
Caspian, and from Teheran towards the north-east Per- 
sian frontier. He reached the Caspian by Trebizond and 
Tiflis, and gives some interesting particulars as to naviga- 
tion on the inland sea. He was able to visit the mouth 
of the much-talked-of Attrek, and found that the Gurgan, 
to the south of the Attrek, is the real Russian frontier in 
this region. He was unfortunately prevented from vdsiting 
Merv and Herat, which he had intended to do. Mr. 
Baker’s main objects were sport and to ascertain the real 
nature of the advances made by Russia in Central Asia. 
Of the fonner he got a fair amount around Teheran, and 
his w'ork will be of very considerable importance to those 
who are interested in the movements of Russia. He took 
considerable pains to ascertain Persian feeling on the 
question ; Persia cannot understand, or rather misun- 
derstands, England’s inaction. Mr. Baker gives many 
valuable notes as to the nature of the country passed 
over, its productions, antiquities, and inhabitants. Con- 
cerning the Turkomans especially, and their wonder- 
ful houses, many details will be found. Altogether the 
work is an intelligent and interesting narrative of travel 
in an important region, and a substantial contribution to 
the Asian question. There are three good maps, but the 
chromolithographs are very poor specimens of their 
kind. 


LETTERS TO THE EDITOR 

The Editor does not hold hi? 7 iself resp>nsihle for opinions expressed 
hy Ms correspondents. Neither can he undertake to return^ 
or to correspond with the writers of rejected* manuscripts. 
^ No notice is taken of anonymous communications.'^ 

'.i -.-The Use of the Words “Weight ” and ** Mass ” 

X wiiL supplaement Mr. Bottom ley’s authorities for the mean- 
ing of by others which will be perhaps considered 


more relevant. Maupertuis, “ Figure de la Terre,” Paris, 1738, 
writes : — “ 11 faut bien distinguer ici la pesanteur d'un corps 
d’avec son poids ... La pesanteur dans un grand corps, 
n’est pas plus grande que dans un petit. II n’en estpas ainsi du 
poids ; ii depend non-seulement de la pesanteur, mais encore de 
la masse des corps . . . il est le produit de la pesanteur par la 
masse” (p. 155). Subsequently, he lays down the distinction 
between pesanteur and gravite which Clalraut adopted ; but 
universally the English gravity has been used as synonymous with 
the 'Pren.ch. pesanteur. Airy, “Gravitation,” p. 3 : “To take 
the ordinary force of gravity for an instance, we might 'measure 
it by the pressure which is produced on the hand ... or by the 
number of inches through which the lump of lead would fall in 
a second of time . . . But there is this difference between 
the two measures ; if we adopted the first . . . we should find a 
different measure by the use of every different piece of lead ; 
whereas if we adopt the second ... we shall get the same 
measure for gravity whatever body we suppose subject to its 
influence.” Here the broad distinction between “weight” and 
“gravity” is clearly laid down; the one is the “impressed 
force” on the falling body, the other its “ accelerative effect ” 
(Thomson and Tait, Treatise on Nat Phil.,” 21 7-219}, or the 
more familiar “ moving force ” and “accelerating force.” In the 
“Treatise” the former is called the “force of gravity on the 
mass of a body,” 220; but “gravity” alone seems clearly 
enough defined as acceleration, by the words “ According to this 
formula, therefore, polar gravity will be 

g = 32*088 X 1-005133 - 32*2527.” 

Again, §226: “The augmentation of gravity per degree . . . 
is, at most . . , The average . . . differs certainly , but little 
from 33*2.” 

I think it evident that gravity has not been “ lying ready for 
use, but left almost idle,” as Mr, Bottomley supposes. 

To the restriction on the use of weight — which I feebly sup- 
port, but which is certainly not mine — I do not conceive that the 
“Act of Parliament” offers any bar ; as the weights of masses 
are merely thereby deflned in terms of the -weight of the standard 
mass. This restricted sense is clearly recognised in such passages 
as the following, from Thomson and Tail’s “ Elements,” § 366, 
“The measurement of force whether in terms of the -w^eight of 
a stated mass in a stated locality . . 

As to the compounds “ d:c., I advisedly adopted 

the Latin prefixes in their old etymological sense, so as to have 
wholly Latin names and thereby prevent any confusion with the 
C. G. S. kinetic measures. The employment in the metric 
system being quite conventional and contrary to analogy, I feel 
justified in following older precedents. J. J. Walker 

“The Recent Origin of Man” ' * 

In Nature, yol. xiii. p. 245, a writer over the ilaitials 
“W. B. D,” reviews in no very complimentary terms my book 4 
entitledr “’'The Recent Origin of Man.” I am charged with 
inconsistency, inaccuracy, incompetency, &c. When charges of* 
this sort are made they ought not to be made lightly, and the! 
writer making them ought to weigh his statements. 

My space is necessarily brief, but I beg permission to com- 
ment on a of the assertions made by “W. B. D.” in ren- 
dering his judgment on the premises. 

I. He remarks : “ The statement that no traces of a rude and 
imperfect cmlisation have been met with in the East is refuted 1 
by the discovery of enormous quantifies of flint implements in . 
Egypt and of neolithic axes in Asia hlrnor and in India. In the ! 
liver gravels of both these regions paleolithic hdches have been 1 
found of the same type as those of Amiens and Abbeville.” * 

We all know that palseolithic implements have been found in 
the river-gravels of India ; I refer to this on p. 31 of my book ; 
but I am not aware that palteolithic implements have been 
found in the river-gravels of Egypt or Asia Minor. As 
“ W. B. D ” asserts it, I beg leave to ask for the particulars. 

As for the occurrence of flint implements in Egypt, I remark 
on p, 478 : “ Flint implements have been found in Egypt but 
they belong to the Neolithic age, and occur on the surfkce, .or 
near the surface, or in the tombs.” I mention that one imple- 
ment of palseolithic type had been found. I show that flint 
arro-w heads and flint knives have been frequently found in the 
Egyptian tombs by the side of the mummies. 

That Sir John Lubbock found in the Nile valley a few imple- 
ments resembling the palseolithic types I am aware ; but imple- 
mente of palseolithic type were found at Cissbnry by Col. A. 


April 20, 1876] 


NA TURE 


485 


Lane-Fox. No flint itnplenunis have been fozind in Egypt in 
association ivith an extinct fauna^ or in beds corresponding tn geO' 
logical position to the i??iplefnent-beari 7 ig gravels of the Somnte 
valley. 

2. W. B. D.” asserts that in every one of the cases cited by 
me (I cite one or two hundred) to prove ‘‘the ages” simul- 
taneous, “ there is no proof that the deposit has not been dis- 
turbed.” 

I select by way of reply five examples : the pile-village at 
Unter Uhldingen (Svdtzerland) ; the skeletons found at Cuma- 
Tola, in Italy ; the trenches at Alise ; the pile*\’illage near Lub- 
tow, in Pomerania ; and the relic-beds at Hissarlik. 

3, Solutre is a crucial case. Referring to this, “ W. B. D.” 
dioposes of it by remarking that a Merovingian cemetery was 
planted here on a palreolithic station, “as he was informed by 
Dr. Broca at the French Association at Lyons in 1S73.” “In 
this case,” he proceeds, “ which is made the basis of the attack 
on the high antiquity of paleolithic men, the human skulls are 
comparatively modern, and the refuse heap of an untold age.” 

This statement implies both ignorance and a treacherous 
memory on the part of " W. B. D.” 

We are all aware that there are Merovingian remains at 
Solutre. There are also Roman or Gallo- Roman remains. But 
the argument from Solutre is this : (i) That the bones of the 
extinct animals found in association with the flint implements 
have preserved a portion of their gelatine, and that the horns of 
the reindeer, when cut, yield the odour of fresh horn, (2) That 
the flint implements found, though unpolished, are of very 
superior and advanced workmanship, hardly inferior to the 
beautiful specimens from Denmark. (3) That there are found 
here the remains of some 40,000 horses, and that the horse was 
probably domesticated. {4) That there are numerous instru- 
ments here of palaeolithic date, some of them in carefully closed 
stone cists or boxes. The remark of “ W. B. D.” alxkut the 
Merovingian graves has therefore no application except in comiec- 
tion with (3) and (4.) ; as regards (3), the horse-deposit^ as it is 
called (outside of the refuse-heaps), some of which w'as compacted 
into a solidified mass — contained the flint implements and the 
bones of the mammoth, reindeer, See. ; and, in addition, extended 
beneath the most ancient fire-places, or hearths, containing the 
paleolithic skeletons and the flints and the bones of the reindeer 
and mammoth. The horse-remains are not, therefore, Mero- 
vingian. As regards (4), and the assertion, on the authority of 
Dr. Broca, that the graves are Merovingian ; this whole subject 
came up at the French Association at Lyons in 1S73 » As'?o- 
ciation visited Solutre ; and by way of reply to what “ W. B. D.” 
says he gathered from Dr. Broca, I quote from the report of the 
Proceedings of the Assodationin “ Materiaux pour FHistoire de 
Homme,” 7% 8®, and 9* Livraisons, 1S73, pp. 324, 325, 342. 
When M. Cartaifliac observed that “the discussion was of the 
greatest gravity, and would remain celebrated in the history of 
anthropological science,” and that although there may have been 
some disturbances of the soil, “one thing remained certain, viz., 
that in more than ten instances, a human skeleton had been 
found on a quaternary fire-place, and not one fact exists to be 
opposed to the admission of their contemporaneity ” — ^when M, 
Cartailhac had expressed himself to this effect, the report 
proceeds : — 

‘‘ M. Broca partage cette opinion et declare ouverte la discus- 
sion sur le deuxieme probleme : les chevaux.'^ 

Subsequently, participating further in the discussion (p. 342), 
M. Broca stated that he had examined twenty- five skulls from 
Solutre, and that of this number seventeen belonged to the 
epoch of the reindeer — “ a la veritable epoque paleolithique 
soiutreenne.” 

I leave “ W. B. D. ” to reconcile these declarations of Dr. 
Broca made in the public meeting with the private declarations 
made to him. “W. B. D.” closes with the remark that “he 
has not been able to find [in the book] a single shred of proof of 
the recent origin of man.” 

I show that the lake-dwellings in France come down to the 
eighth century of our era; in Pomerania and Sweden to the 
eleventh century. I show that great changes of level have 
occurred in different parts of the earth within a comparatively 
recent period, as at Uddenalla and Sodutalje in Sweden, and in 
the island of Moen. 

I show that in America the remains of the mastodon and 
mammoth occur in the most superficial deposits — ^the food some- , 
times preserved in the stomach ; I refer to the preserv^ation of I 
the Mammoth in Siberia ; I show that the reindeer and Great j 
Irish Elk lived in Europe down to the Middle Ages ; that the ' 


Cave-bear survived to Neolithic times, 4S:c. I show that the 
hippopotamus is figured in the Trojan bed at Hissarlik ; that the 
lion was found in Europe three centuries before our era ; that the 
rhinoceros is found in the neolithic caverns of Gibraltar ; that 
the elephant was brought to Shalmaneser 11 . by the Miizri in 
the eighth century E. c. I might have added that the elephant 
lived in Mauritania [near the Straits of Gibraltar^ in ike time of 
Herodotus and Pliny. 

I point out that, owing to the continuance of the ice-sheet, 
palaeolithic man never penetrated into Scotland or Denmark ; 
but that the human period there commences with the Neolithic 
age, which, interpreted, means that the Glacial epoch in that 
region lasted down to the date oftlie older lake-dwellhigsd 

James C. Southall 

Richmond, Virginia, U.S., March 20 


“The Unseen Universe” 

In Art. 213 the distinguished authors of “The Unseen Uni- 
verse ” say : “We have already shown (Art. 164} that develop- 
ment without life, that is dead development, does not tend to 
produce uniformity of structure in the products which it gives 
rise to. ” 

In the article referred to they say : “ There is one peculiarity 
of the process of development now described which we beg our 
readers to note. We have supposed the visible universe, after 
its production, to have been left to its own laws, that is to say, 
to certain inorganic agencies, which we call forces, in virtue of 
which its development rook place. At the very first there may 
have been only one kind of primordial atom ; Jor, to use another 
expression, perfect simplicity of material. 

As, however, the various atoms approached each "other in 
virtue of the forces with which they were endowed, other and 
more complicated structures took the place of the perfectly simple 
primordial stuff. Various molecules were produced at various 
temperatures, and these ultimately came together to produce 
globes or worlds, some of them comparatively small, others very 
large. Thus the progress is from the regular to the irregular.” 
Is not this a seqniterl “And we find a similar progress 
when we consider the inorganic development of our own world. 
The action of water rounds pebbles, but it rounds them irregu- 
larly ; it produces soil, but the soil is irregular in the size of its 
grains, and variable in constitution. Wherever what may be 
termed the brute forces of nature are left to themselves, this is 
always the result ; not so, however, w'liere organisms are con- 
cerned in the development. 

“ Two living things in the same family are more like each other 
than two grains of sand or two particles of soil. The eggs of 
birds of the same family, the similar feathers of similar birds, 
the ants from the same ant-hill, have all a very strong likeness 
to each other.” It seems to me that the argument here tends to 
show that the planetary or w'orld development, and what the 
authors term living development, are based on the same primor- 
dial law. If development without life does not tend to produce 
uniformity of structure in the products it gives rise to, and deve- 
lopment with life does tend to the opposite result it would logi- 
cally follow that the worlds with which we are acquainted are 
the result of living development. 

No two living things of the same family are more alike than 
are the planets of our solar svstem ; alike in form, alike in their 
motions, and alike in the material of which they are made ; and 
if the doctrine of their growth, maturity, and final dissolution, 
V hich the nebular hypothesis ascribes to them, be a verity, then 
alike in these respects to living development on the earth. I 
have long been ol the opinion that the same principle underlies 
all development from the smallest microscopic insect to the 
largest world in the universe, and I am gratified to find two suck 
profound philosophers as Professors Stewart and Tait virtually 
advancing the same theor}\ It may, however, be said that they 
do not admit this sequence. They suppose the visible universe, 
after its production, to have been left to its own laws, to certain ' 
inorganic agencies or forces in virtue of which its developments 
took place, that at first there may have been only one kind of 
primordial atom from which all present development has arisen. 
This is mere speculation ; but admitting its verity, it does not 
alter the truths enunciated by them that dead development does 
not tend to produce similarity of structure, that the results of the 
brute forces of nature left to themselves are accidental forms, 
and that where there is uniformity of structure there is living 
development. 

Certainly not 10,000 years ago ; in my opinion not 3,500. 
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In a careful examiiiat'on, ?iOv.'cV'jr, of the wliole argument of 
the authors of the “ Unseen Universe,"' it looks to me as though 
they saw clearly to what their course of reasoning, as far as this 
particular point is conceniefl, tended, but were willing to stop 
short of the tnie logical result, believing that huma.nity was not 
yet prepared to admit that we are only a small pait of one 
stupendous whole, a universe of individual life. 

Of the main object and scope of their argument I have 
nothing to say, only this : if the premises assumed — and they 
are the assumptions of the modern school of science — are cor- 
rect, there is nothing unreasonable in the conclusions at w^hich 
the authors have arrived. 

Note. — Since wri'ing the above I have seen the authors’ pre- 
face to the second edition oi the “ Unseen Universe,” in .which 
they say: “To reduce maters to order, we may confidently 
assert that the only reasonable and defensive alternative to our 
hypothesis (or, at least, something similar to it) is the stupendous 
pair of assumptions that visible matter is eternal, and that IT is 
AL.IVE. If anyone can be found to uphold noti 11s like these 
(from a scientific point of view), we shall be happy to enter the 
lists ■s\dth him.'’ If the distinguished authors will confine them- 
selves to this proposition, that “ All visible aggregations^ of 
matter, such as our earth and its congeners, are living organisa- 
tions, in other words, are alive,” I think the affirmative can be 
successfully maintained. 

Whether matter is eternal and each individual particle or 
atom of matter is alive, is too far in the interior of the unknow- 
able to be discussed with any possibility of successful results, 
and, too, the idea of an atom being a living organisation^ is 
directly oppo-.ed to the whole theory of atomicity, ani scientifi- 
cally ludicrous in view of that theory. JosiAH Emery 

City of Williamsport, Pa,, U.S., March 10 


Prof. Tait on the Earth’s Age 

It is well known that Sir W. Thomson has concluded, from 
different lines of argument, that the age uf the earth, as a body 
cool enough for habitation, cannot be maUi greater than a hun- 
dred million years. 

Prof. Tait, ia his “Recent Advances in Physical Science,” 
recapilidates these arguments, but with a different conclusion. 
He States the limit of age to be about ten million years. 

As the subject is of immense interest, may I ask Prof. Tait 
to explain ihis change uf concliisiou ? j . D. Everett 


A Relapsed Donkey 

So;me years ago on one of the Lucknow roads I met a 
“Dhobi” (washerman) With some donkeys. I send you a 
picture of one of them, made by a native artist. It shows, I 
think, the rcLtionship between the zebra and the donkey better 
than many which I have seen. IMules and hordes olcea show 
zebra marks on their legs, but I have never before or since seen 
the masks so well displayed on the trank and legs as in tliis 
donkey. The stripes on the body are blended together at their 
base, and so are the stripes on the legs blended into hands. At 
the time I endeavoured to find out u'heiLer ia the days of the 
kings of Oudh there had been any zebra in Lucknow which 
might have bred with donke)s, but could find nothing about it. 
Had theie been a zebra whieh bred coakeys, I tlii'iik theie 
would have been more of tliese striped animals ; buc this is the 
only one I have seen since 1S5S. I think it a case of .simple 
atavism. Perhaps you may think it worthy of a record in 
Nature. All “ Dhobis” donkeys arc small, wretched creatures, 
mostly with crooked legs. E. BoN.wi.a 

Lucknow, Feb. 29 


OUR ASTRONOMICAL COLUMN 

Variable Stars.— Mr. J. E. Gore, M.R.LA., of Um- 
balla, Punjab, calls attention to a star of the sixtli magni- 
tude entered in Harding’s Ati^vS, between e Leporis and 
B.A.C. 1553, and which is underlined. Mr. Gore says : 
“ In February of this year, with a 3-inch refractor, I 
found Harding’s 6 m. star a little brighter than the 9 m. 
star south of it, but less than several S m. stars (Harding) 
: following. It has a small companion f at about ±. 
;/®afding’s 9 m. stars seem about 10 m.’^ Reading off from 
the position of the sixth magnitude for 1800 


appears to have been about R.A. 73^ 3 e/* 5 ^ N.RD. 
iTi° 25', whence for iSyd’o we have R..A. 4I1. 57m. 25s., 
N.P.D. 1 11° 18'. This star docs not occur in Argelander's 
Zones, nor in the Washington Zones in the volumes of 
observations for 1S70 and 1871. 

Gilliss has this note to No. 543 of his Catalogue of 
1248 stars for 1840 (B.A.C. 3815) : ‘‘ Probably variable at 
very short intervals. Of the seven observations three 
estimations make it 6th magnitude, throe 5th, and the 
other 5-6.” This star, which was observed by Flamsteed, 
Bradley, Piazzi, and Taylor, was also observed by Avge- 
lander on three nights, viz., 1850, March 15, 1851, April 
22 and 28, the magnitudes being noted on these occasions, 
5, 7, 6 respectively. It appears not unlikely that if this 
star is examined at short intervals Gillias’s suspicion of 
variability will be confirmed. It is situate in Hydra R.A. 
(1876), iih. 2m. 45s., N.P.p. 117“ 25'. 

As perhaps connected with the subject of variable stars, 
wc may refer to a remark by Piazzi, applying to his star 
XVI. 35. He says : “ Fortitcr micans, mtereadem, sequens 
tranquilta luce splendescit.” No. 35 is called 8 m., and 
the star following 15U and south 18", which did not 
exhibit the strong scintillation of its neighbour, 6 m. 
Both stars occur in the Washington Zone, 1847, June 17, 
magnitudes 7*8 and 67. Also to the remark attached by 
Laiande to the star of 8*9 mag. observed on the middle wire 
at 2oh. 35m. 39’Ss., 1796, August 23, “ Beaucoup dc scin- 
tillation” (‘' Histoire Celeste,” p. 242) ; this star is No, 
40102 Cygnus, of the reduced catalogue, R.A. (1876), 
2oh. 39m. 23s. N.P.D. 58^ 45'*2. Several of the variable 
stars are well known to exhibit striking scintillation at 
times, and perhaps more especially wffien on the point of 
diminution ; this has been particularly ^the case with S 
Yirginis 1851), in vvffiich’rec dish-yellow star flashes 

of a deeper red are occasionally present, producing an 
impression of unusual scintillation. 

The star Laiande 34746 Aquila is of a deep orange 
colour. Its position is erroneously given in the reduced 
catalogue from the observation 1796, June 25 ; the N.P.D. 
should be 96^ 43' 28’'7. It does not occur in the Zones of 
Bessel or SantinL Laiande calls it 7m., and it is entered 
of the same magnitude in the charts of Capocci and Inghi- 
rami. In September, 1S73, it was 7*8. so that at present 
a claim to be included ia uie list of vari. idles is not quite 
made out; still as so large a proportiuii of the highly- 
coloured stars do prove to nc variable, L. 34746 may bi 
worth watching. Position for iS/ 6 'o. R.A., r8h. 38 tn, 2s., 

N.P.D., 96° 39'-5. 

Several of the variable stars to which attention has 
been called in thi? column duriug the last twelvemonth, 
are now in favourable positions for observation. 

The Search for Comets.— No new telescopic comet 
has been detected since that found by M. Borreliy at 
IMarseiUes early in December 1S74. an interval of more 
than sixteen months. Perhaps we may attribute tras cir- 
cumstance partly to the very unfrivouniblo weatlier which 
has prevailed generally during the last >ear, but it is 
pretty certain that if a systematic search for these bodies, 
with suitable instruments, could be instuuted by aid of 
amateurs of the southern honiisplierc, cometary astronomy 
would be greatly the gainer. Such work is not adapted to 
the routine of the public obiervatories, nor can tliey afford, 
in the actual state of what may be termed the standard 
astronomy of the other hemisphere, to devote time to it ; 
but it is an occupation especially within the province ol 
the amateur. If his instrumental means are not equal to 
the determination of accurate positions, he may conteiit 
himself with intimating any discovery to the astronomers 
in charge of the public establishments who, after receiving 
indication of the approximate position of any new comet, 
will no doubt secure observations sufficient for the calcu- 
lation of the orbit In this way it is highly probable that 
the number of known comets of short period may be 
materially increased, since it is only at certain returns , 
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that conditions favourable to observation in the northern 
hemisphere occur/ The comet-seeker ” properly so 
called is an instrument much better known on the con- 
tinent, and probably in America, than in this country. It 
may be used for much other useful astronomical work, 
and if the observer is content to be without equatorial 
mounting, and rely upon star-maps for ascertaining ap- 
proximate positions, a first-rate instrument of this class 
need not involve great outlay. It is true, we believe, that 
the fine comet-seekers of the kind produced by the con- 
tinental opticians (those of Berlin and Vienna especially) 
have, like most other things, increased in their cost during 
the last twenty years or so, but less perfect instruments 
would doubtless enable an amateur to do excellent work 
in the above direction. 


TO FIND FASTER 

A new York correspondent sends us the following 
rule, which he states to be devised by himself, to 
find the date of Easter Sunday, perpetually : — 


To find Easier ^^for ever! 
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n is the number of the month of the year and o -j~ t is 
the number of the day of the month on which Easier 
mis. 


' PROF, PEOIVE/PS HUNTERIAN LECTURES 
ON THE RELATION OF EXTINCT TO EXIS'F 
ING MAMMALIA ^ 

VIT. 


''T'^HE Carnivora, as existing at the present day, form a 
A natural group, though very sharply divided into twp 
distinct sections, the Pinniped or aquatic, and the Fissi- 
ped or terrestrial forms. The former include the Seals, 
Walrus, and Otafice or Sea-lions. They differ from the 
terrestrial carnivora chiefly in modilications ^ of their 
limbs to suit a semi-aquatic life. In their dentition they 
also present striking distinctions. Though they have the 
small incisors, large, pointed, recurved canines, and more 
or less trenchant molars characteristic of the order ; the 
incisors depart from the typical number of three above 
and three below on each side, so constant in the other 
division, being always less numerous, and the molars 
are simple and uniform in character, never having one 
tooth diiferentiated as the sectorial, and others as tuber- 
cular molars. The walrus offers a most remarkable 
modification of dental organisation, which, being unac- 
companied by any other deviation from the general struc- 
ture of the group affords an important caution against 
placing too great reliance in classihcation upon characters 
derived from teeth alone. It must, however, be noted 
that a knowledge of the complete dentition of this ani- 
mal in its early stages shows a nearer conformation to 

* Abstract of a course of lectures delivered at the Royal College of Sur- 
jreons “On the Relation of Extinct to Existing Mammalia, with Sp^ial 
Reference to the Derivative Hypothesis,” in conclusion of the course ot 3*73. 
(See Reports in Nature for that year.) Continued from p. 450, 


the general type than appears at first sight in an exami- 
nation of the adult. The existing species of Pinnipedia 
show some gradational forms between the most aquatic 
species, and those (as the Otaricr) which more nearly 
resemble the terrestrial Carnivores, and upon the suppo- 
sition that the former have been gradually diiferentiated 
from the latter, it might be hoped that pateontology 
would have revealed some farther stages in the series of 
modifications. At present, however, this expectation has 
been disappointed. In fact, the fossil remains of seals 
and seal-like animals as yet known are not numerous 
or of very great interest, although when those of the 
Antwerp crags, where they occur more abundantly than 
elsewhere, have been completely described (a work upon 
which M. Van Beneden is at present engaged) we may 
look for further information about them. At present 
we know of fragments of skulls, jaws, and principally 
isolated teeth assigned to Pinnipeds, from various Mio- 
cene and Pliocene deposits in France, South Germany, 
Italy, and Bessarabia. The genus PristipJioca, was founded 
by Gervais on a jaw found in the Pliocene marine sands 
of Montpellier ; it belongs to a form apparently allied to 
SicnorliyncJius and Pclas^Ius. The Miocene species from 
Aquitaine, known only by isolated teeth, are referred by 
Delfortrie to the genus Ofa7'iii. Tusks of animals of 
great size, and apparently allied to the walrus, have been 
found in the Antwerp and Suffolk crags, and received the 
name of TricJiccJwdon, and a lower jaw of much interest, 
as showing a transitional character between the walrus 
and the more typical seals, also from Antwerp, has been 
described under the name of Alachthcrium. 

The fissiped carnivora are distinguished from the seals 
by their limbs being adapted to terrestrial progression, 
and by their dentition. The latter is best exemplitied by 
that of the dog, which is one of the most average or 
generalised forms of the order. Its dental formula is 

/ A £7 L i. ;;/ ~ == 42, thus only wanting the last upper 

•^143 

molar to complete the full typical mammalian dentition. 
The premolar and molar series arc much differentiated 
from each other in characters, and one tooth above and 
below' is distinguished from all the others by its superior 
size and special attributes, and hence called in descriptive 
odontology the “scctoriul” or “carnassiaP' tooth. Though 
the upper and lower “ sectorial have some adaptive 
similarity, and work against each other like the blades of 
shears, they arc not the homologous teeth, the upper one 
being the fourth premolar and the lower one the lirst true 
molar. The former consists essentially of a more or less 
compressed blade, consisting of three cusps, and sup- 
ported on two roots, an 1 an inner Jobe supported on a 
distinct root. The anterior lobe of the blade is very 
small, the middle one conic il, high, and pointed, and the 
posterior has a compressed, straiglit, knife-like edge. The 
lower sectorial has two roots, supporting a crown, con- 
sisting, when fully developed of a compressed bilobed, 
blade, a heel, and an inner tubercle. Great modilica- - 
tions in the characters of these teeth occur in the different 
genera of the sub-order, recent and extinct, but their 
essential similarity can be traced in all, though some- 
times so disguised as to be recognised with difficulty. 
The teeth in front of sectorials in both jaws are com- 
pressed and pointed, those behind them broad and tuber- 
culated. 

The existing genus Canis, comprising the animals com- 
monly known as dogs, wolves, jackals, and foxes, may be 
considered as truly cosmopolitan, being distributed on the 
American continent from Greenland to Patagonia, and 
throughout the Old World, and even Australia has its 
wild dog, though this may belong to a feral race, intro- 
duced originally by man. True dogs have also been 
found in a fossil state in Europe and North America, 
throughout the Pleistocene, Pliocene, and even Miocene 
periods. Many of these are only known by fragments and 
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isolated teeth. In the early Miocene a very interesting 
form occurs, named Amphicyoi, characterised by the 
greater development of the tubercular molars, which are 
not only larger relatively than in modem dogs, but the 
one missing in them is present, making the typical num- 
ber complete. In addition to this generalisation in the 
dental characters, they possessed five toes on each foot, 
whereas the modern dogs have lost the hallux. They were 
large heavy-limbed animals, and have been supposed to 
present affinities to the bears, which, however, they only 
do inasmuch as they are more generalised carnivora 
than are the typical dogs. Remains have been found in 
various Miocene deposits in France, Germany, Italy, and 
some assigned to the same genus in North America. It 
is doubtful if the cynoid or dog-like type of carnivore was 
distinctly recognisable in the Eocene period, for the Canis 
parisiensis of the Paris gypsums was founded on a single 
tooth. 

From the dogs, which hold a very central position 
in the order, the other existing members deviate in 
two different directions, one extending through the 
weasels and martens to the otters and bears, which 
make the nearest approach to the seals, and the other 
through the civets and hyaenas to the cats, the most 
highly specialised and characteristic carnivores. The 
true bears are especially distinguished by the great deve- 
lopment of the tubercular and the suppression of the 
sectorial portion of the molar series. The peculiar den- 
tition of a bear is, for a carnivorous animal, highly 
specialised, and, as might be expected, appears to be a 
comparative recent introduction upon the earth, not ex- 
tending beyond the Pliocene epoch, though several tran- 
sitional forint occur, as Arciot/ierium bonariensis oi South 
America, and HyafhNxtos sivalensis oi the Sivvalik Moun- 
tain, and H, insignis of the Pliocene of Montpellier. Otters 
have been traced back to the Pliocene in France, and an 
allied form Pota 7 nofheriiim, to the Miocene. Ejihydriodon 
is a large ottei'-iike animal from the Siwalik Plilis, wiih 
very broad and tuberculated molars. The evidence 
as to the ancieiiL liistory of the MusUlUcs is not very 
satisfactory, as isolated teeth, by which many of the 
fossil forms are known, are not sufficient indicaii-ms as to 
their general characters. 

True Vive} rides are met with in the European Mio- 
cenes, one genus, Ictlthsnum^ forming a transition to the 
Hymnas. The latter first appeared in the Upper hlioccnes 
of Europe in forms inleraiediate between the extremes of 
existin'^ species, and continued abundant until the close 
of the Pleistocene, but are now restricted to Africa and 
Asia. The species so common, in the British caves 
appears to have been identical with the Spotted Hyaena 
(//. croccetd) of Africa, and the Striped Hycena {J-I, striata)^ 
has been found fossil in France. The genus has not 
been met with in America. 

The Felidcs present the most complete adaptive modi- 
hcalion of the carnivorous type for a predatory existence. 
The jaws are short and wide, the incisors veiy small, the 
canines powerful, and the molar series shortened, and its 
sectorial element developed almost to the complete sup- 
pression of the tubercular portion. The limbs and claws 
have undergone corresponding specialisations. The 
family has now a very wide distribution, and has existed 
both in Europe and America since the Miocene period. 
It acquired one most remarkable modification in the 
animals known as Macharodiis and Drepanodo?i^ in 
which the upper canine was developed to an extraordi- 
nary degree, projecting down from out 0 the mouth like 
huge sabre-like tusks. In other respects the animal was 
constructed much on the ordinary feline type. They 
were widely distributed both in time and space, being 
found in North and South America, in Europe (including 
Britain), and in India, and ranging from Miocene to 
Pleistocene epochs, when they became quite extinct, 

{To bo oonimKedi) 


UNIVERSITY COLLEGE, BRISTOL 

T his college is now being incorporated under the 
Board of Trade as a company limited by guarantee, 
under the Companies' Acts, 1863 and 1S67. The Board 
of Governors s the supreme governing body, and com- 
prises all con nbutors above 54, and a large number of 
honorary members, with various qualifications, resident in 
various parts of the West^ of England. The Council is 
the managing body, consisting of sixteen, one-half of 
whom are elected by the governors (in the first instance 
by the contributors of money, about 20,000/. having been 
already promised in Bristol alone), and the other half are 
nominated by the Vice-Chancellors of the Universities of 
Oxford, Cambridge, and London, by the two contributing 
Oxford Colleges, by the Lord-President of the Privy 
Council, by the faculty of the old-established Bristol 
Medical School, and by the Principal and professors of 
the College. 

The Council comprises the following names : — 

Elected by the Coitributors.—Nl. P. Baker, merchant ; 
F, N. Budd, barrister ; Rev. J. W. Caldicott, Head 
Master, Grammar School ; Lewis Fry, School Board 
Chairman, solicitor ; Rev. F. W. Gotch, Principal, 
Baptist College ; Rev. J. Percival, Head Master, Clifton 
College ; G. F. Schacht, pharmacist ; ^W. Smith, mer- 
chant. 

Prof. B. Jovvett, nominated by Vice-Chancellor of 
Oxford; Prof. Stuart, nominated by Vice-Chancellor of 
Cambridge ; W. L. Carpenter, nominated by Vice- 
Chancellor of London ; Prof. Henry Smith, nominated 
by Baliiol College; Rev\ H.^B. George, nominated by 
New College ; R. W. Coe,, nominated by Bristol Medical 
School. 

At their preliminary meeting, held recently, the Council 
decided to commence operations in October next, and to 
appoint at first a Professor of Chemistry and a Professor 
of Modern History and Literature. 

A piece of land has already been secured, but, for the 
first session or moie, the lecturc^will be given in tempo- 
rary premises. In ail except the strictly medical classes 
of the medical schcol (which is being affiliated with the 
New College), the instruction will be open to young people 
of both sexes. Other coujscs of occasional lectures will 
be organised dming the session. 

In addition to the aid afforded by Baliiol and New 
Colleges, Oxford, the Wur-hipful Company of Cloth- 
workers in London have spontaneously offered a very 
handsome subvention to the College, with the view of 
establishing a department of Textile Industries for the 
improvement of the technical education of the West of 
England cloth manufacturing districts, as btroud, Trow- 
bridge, (S:c. It is believed that special attention will be 
given to the chemistry of dyeing and wool scouring, as 
wtli as to the mechanical part of the manufacture. The 
details of the arrangements are under the consideration 
of the Council and of a committee of cloth manufacturers 
and others, by whom very great interest is felt in the 
proposed scheme. 

The registered temporary office of the College is 
Shannon Court, Bristol, and letters sent to the Secretary 
of University College, Bristol, at that address, will be 
attended to. 

The Council arc seeking for a permanent secretary, and 
ofler a salary of 200/. per year. They hope to obtain the 
services of a gentleman who will throw himself with zeal 
and interest into the establishment of the College. 


THE USE OF YELLOW GLASS FOR ZOOLO-^ 
GICAL COLLECTIONS 

A T a recent meeting of the^ Entomological Society of 
Belgium, M. Capronnier read a paper giving an 
account of some experiments which he had made bearing 
on the question as to how public collections of insects 
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may best be exhibited so as to satisfy all the purposes 
for which they are intended. M. Felix Plateau, at a 
former meeting, proposed to substitute yellow for colour- 
less glass in lighting rooms containing entomological col- 
lections. In the discussion which followed it was sug- 
gested that experiments should be made by submitting 
insects to the influence of glasses of various colours. M. 
Capronnier was entrusted with carrying out these experi- 
ments, and the paper referred to contains his report. 

ICveryone knows that among the Lepidoptera it is the 
preen and carmine colours which are most rapidly 
destroyed by daylight. M. Capronnier wished to obtain 
insects of the yearns hatching, but could only obtain 
sufficient quantities of Enchclia JacohccLr. L. The inferior 
wings of^ this insect are of a deep carmine, uniform in 
tone, an important point in the experiments. 

The principal colours of the solar spectrum are the 
yellow, the red, the blue. M. Capronnier rejected the 
red as giving a tint too dark, and added the mixed 
colours, violet and green. He had thus four tints chosen 
with the same degree of tone, and of a moderate shade — 
3 t]1ow, violet, green, and blue, besides a colourless glass. 
He made five small square boxes of ‘oS centimetres 
square and one centimetre in depth ; the whole surface 
was covered with one of the above-mentioned glasses. 

Each wing was fixed in the middle of the box and 
floated in a bath of very bright light, but protected from 
the rays of the sun. Each of the wings was partly 
covered by a band of black paper, and their position was 
so arranged as to leave exposed successively each of the 
parts during a period of fifteen, thirty, and ninety days. 
The following are the results : — 

Colourless glass .— fifteen days of exposure the 
carmine tint was visibly attacked. After thirty days the 
alteration was more sensible, and after ninety days the 
work of destniction had rapidly advanced, and the car- 
mine had passed into a yellowish tint. 

Eluc . — ^hth this tint the same alterations took place as 
in the case of colourless glass. 

Green . — This colour preserved the carmine during the 
first fifteen days; n, change was indicated on the 
thirtieth dayq and on the ninticth the alteration was 
marked, 

VelUia , — During the days the yellow alone left 

the carmine colour almost intact. M. Capronnier says 
almost.^ for a slight alteration in the tint could be noticed 
at the end of the^ ninety days. This last observation 
proves^ that there is no absolute preservative, and that 
collections must be kept in darkness, under penalty of 
seeing them seriously changed at the end of a given 
time. 

Nevertheless, it is evident from the above that the 
yellow is the best preservative against alterations in the 
colours of insects. M. Capronnier consequently con- 
cludes that a yellowish colour should be preferred and 
combined in every arrangement of an entomological 
room. Moreover the cloths that cover the show-cases 
ought to be yellow rather than green, and what is im- 
portant and indispensable, the window-blinds ought to be 
absolutely yellow. 


RADIOMETERS'^ 

D uring the discussion which followed the reading of 
Prof. Reynolds'S and Dr. Schuster’s papers at the 
last meeting of the Royal Society I mentioned an experi- 
ment bearing on the observations of Dr. Schuster. I 
have since tried this in a form ; and as the results are 
very decided and appear calculated to throw light on 
many disputed points in the theory of these obscure 
actions, I venture to bring a description of the experiment, 
and to show the apparatus at work, before the Society. 

I made use of a radiometer described in a paper com- 

* ** On the Movement of the Glass Case of a Radiometer.’’' By Wiliiain: 
Crookes^ F.R.S., &,c. Read at the Royal Society, 
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municaled to the Society in January last. I quote the 
description from paragraph 184. A large radiometer 
in a 4-inch bulb was made with ten arms, eight of them 
being of brass, and the other two being a long watch-s,pring 
magnet. The discs were of pith, blackened on one side. 
The power of the earth on the magnet is too great to 
allow the arms to be set in rotation unless a candle is 
brought near, but once started it will continue to revolve 
with the light some distance oK.” 

This radiometer was floated in a vessel of water and 
four candles were placed round it, so as to set the 
arms in rotation. A mark was put on the glass envelope 
so as to enable a slight movement of rotation to be seen. 
The envelope turned very slowly a few degrees in one 
direction, then stopped and turned a few degrees the 
opposite way ; finally it took up a uniform but excessively 
slow movement in the direction of the arms, but so slow 
that more than an hour would be occupied in one revolu- 
tion. 

A powerful magnet was now brought near the moving 
arms. They immediately stopped, and at the same 
time the glass envelope commenced to revolve in the 
opposite direction to that in which the arms had been 
revolving. The movement kept up as long as the 
candles were burning, and the speed was one revolution 
in two minutes. 

The magm-t was removed, the arms obeyed the force 
of radiation from the candles, and revolved rapidly, whilst 
the glass envelope quickly came to rest and then rotated 
very slowly the same way as the arms went. 

The candles were blown out ; and as soon as the whole 
instnimcnt had come to rest, a bar-magnet was moved 
alternately from one side to the other of the radiometer, 
so as to cause the vanes to rotate as if they had been 
under the influence of a candle. The glass envelope 
moved with some rapidity (about one revolution in three 
minutes) in the direction the arms were moving. On re- 
versing the direction of movement of the arms the glass 
envelope changed direction also. 

These experiments show that the internal friction, either 
of the steel point on the glass socket, of the vanes against 
the residual air, or of both these causes combined, is 
considerable. Moving the vanes round by the exterior 
magnet carries the whole envelope round in opposition 
tp the friction of the water against the glass. 

As there is much discussion at present respecting the 
cause of these movements, and as some misunderstand- 
ing seems to prevail as to my own views on the theory of 
the repulsion resulting from radiation, I wish to take this 
opportunity of removing the impression that I hold opinions 
which are in antagonism to some strongly urged expla- 
nations of these actions. I have on five or six occasions 
specially stated that I wish to keep free from theories. 
During my four years’ work on this subject I have 
accumulated a large fund of experimental observations, 
and these often enable me to see difficulties which could 
not be expected to occur to an investigator who has had 
but a limited experience with the working of one or two 
instruments. 


COMPRESSED AIR LOCOMOTIVE USED IN 
THE [ST. GOTNARD TUNNEL WORICS^ 

T he boring of a tunnel of any importance presents 
difficulties of various kinds, among which may be 
mentioned the clearing away of the rubbish arising from 
the excavation of the gallery, whenever that reaches any 
considerable length, and the work is carried on with 
activity. Such were the conditions under which the 
boring of the Mont Cenis tunnel was carried on, and 
M. Fab re, the able contractor, has met with similar diffi- 
culties in the boring of the St. Gothard tunnel, now being 
carried out. 

From an article in Ln N'aiun\ by M. C. M. Garicl. 
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The work was begun from two points, Airolo and 
Goeschenen, the two extremities of the future tunnel. 
The advance of the gallery, which is pushed on with 
activity, produces about 400 cubic metres of rubbish a 
day at each of the two faces of attack. To carry away 
this mass of rubbish, which is thrown regularly into 
trucks running on rails, it is impossible to employ loco- 
motives, as the cul de sac nature of the galleries prevents 


effectual ventilation. The high price of horses and the 
large number required prevent their use. The idea sug- 
gested itself of making use for St. Gothard of machines 
moved by compressed air, which would have many advan- 
tages. First, it is well known that compressed air is 
used to work the perforating machines used in boring the 
tunnel ; then by the employment of compressed air loco- 
motives ventilation of tire galleries would be produced, as 


these machines would allow only pure air to escape ; and 
then these motors would be more powerful than horses, 
and effect more rapidly the clearing, away of the debris, 

A first attempt was made in which two ordinary loco- 
motives were employed, one at each side of the tunnel ; 
the boilers, in which, of course, there was no water, were 
filled with condensed air under a pressure of four atmo- 
spheres. This air played the part usually done by steam, 
passed into slide valves, entered the cylinders 
alternately on each face of the pistons, which 
it set in motion, and then escaped into the 
atmosphere. 

It is easily seen that if compressed air were 
to be employed, it would be indispensable to 
have a very considerable quantity of it ; the 
boiler of a locomotive, sufficient when it is 
worked by means of steam constantly pro- 
duced under the action of heat, was too small 
to contain a quantity of air sufficient for use 
without being filled. This led to adding to 
each locomotive a special reservoir for com- 
pressed air ; each locomotive was accom- 
panied, as a kind of tender, by a long sheet-iron 
cylinder, 8 metres long and metres diameter, supported 
towards its extremities by tw*b trucks, which, on starting, 
were filled with condensed air, and which communicated 
by a tube with the distributing apparatus of the cylinders. 
The locomotive then worked as before, except that com- 
pressed air came from the reservoirs instead of from the 
boiler. The two locomotives, the Rcuss and the Tcssz?i, 
worked economically for about two years, in spire of the 




F:g. 2. —Compressed Air Locomotive used at the St. Gothard Tunnel Works. 


awkwardness of the long cylinders that accompanied 
them. We can give, some interesting figures resulting 
from the mean of a certain number of observations. At 
departure the pressure in the reservoir was about 7 kilo- 
grammes per square centimetre; the locomotive having 
drawn a train of twelve loaded waggons along a course of 
about 600 metres, the pressure was found to fall to 4^ 
kilogrammes ; the train then returned empty to the point 
of departure, and the final pressure was found to be 2h 
kilogrammes. 


In spite of the relatively advantageous results which 
were obtained, the employment of compressed air in a 
steam locomotive presented a certain number of draw- 
backs. ^ It is expedient that the air should issue from 
the cylinder imder the least possible pressure, in order 
that refrigeration may be reduced to a minimum ; for 
it is known that the expansion of gas is accompanied 
by a loss of heat which increases with the pressure. This 
condition was satisfied by causing the air to act under 
restraint ; that is, by allowing the compressed air coming 
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from the reservoir to enter during only a part of the 
course of the piston. But the admission of the air 
ought to vary if it is desired to obtain the same final 
effect, since the pressure in the reservoir diminishes 
continuously ; and as the apparatus which regulates the 
admission was arranged to correspond only to determined 
fractions, but not to vary in a continuous manner, it fol- 
lowed that there was a greater expenditure of air than 
was necessary, and consequently a diminution in the 
length of the course over which the locomotive could run. 

On the other hand it is necessary that the air should 
arrive in the distributing apparatus with the least possible 
pressure, for it is in this apparatus, in the slide-value, 
that the greatest losses take place, and these losses in- 
crease in proportion to the pressure. No means could, 
however, be thought of for diminishing the pressure in 
the reservoirs, which would have reduced considerably 
the work which the machines were capable of doing, 
unless by augmenting considerably the volume of the 
reservoirs, the dimensions of which were already un- 
usually large. 

At this stage M. Ribourt, the engineer of the tunnel, 
devised an arrangement which allows the compressed gas 
to flow at a fixed pressure whatever may be the 
pressure in the reservoir. The gas in escaping from the 
reservoir enters a C}linder D (Fig. i), over a certain 
extent of the walls of which are openings vi m, that 
communicate 'with another cylinder C, which surrounds it 
to the same extent, and which is connected with the slide- 
valve by which the air is distributed, or, more generally, 
with the space in which this air is to be utilised. On one 
side moves a piston E, which shuts the cylinder and 
hinders the escape of the air. This piston carries ex- 
ternally a shaft F, which supports externally a spiral 
spring H, the force of which is regulated by means of a 
screw. Internally it is connected by another shaft L with 
a second piston N, which bears a cylinder M, movable in 
the interior of the principal pump, and forming thus a 
sort of internal sheath. This sheath presents openings 
nUj which may coincide exactly with those already 
rererred to, and in that case the gas passes without difii- 
culty from the reservoir at the point where it is to be 
employed. But if the sheath is displaced, the openings 
no longer correspond, there is resistance to the passage, 
and consequently diminution of the quantity of gas which 
flows out, and hence lowering of pressure in the exterior 
cylinder. By making the position of the sheath to vary 
continuously we may make the pressure of exit constant, 
notwithstanding the continuous variation at entry. But 
the apparatus is automatic. In fact the part of the cylinder 
B comprised between the bottom and the piston N cotn- 
municates by openings p (which are never covered with 
the escape-tube of the gas), in such a manner that upon 
its posterior face the piston N receives the pressure of the 
gas at the moment when it flows, a pressure which it is 
sought to render constant. The piston E receives on its 
anterior face the action of the spring which can be regu- 
lated at pleasure. As to the other faces of the two 
pistons, they are subjected to equal actions proceeding 
from the pressure of the gas at its entry, actions which 
thus counteract each other ; so that the forces which de- 
termine the position of the movable system are on the 
one hand the tension of the spring, a constant and deter- 
mined force, and on the other hand, the pressure of the 
flowing gas ; and thus equilibrium cannot occur unless 
the two forces are equal. If the gas should flow in too 
great quantity, the pressure increases on the posterior face 
of the piston N, the spring is overcome, and the movable 
system advances a little towards the left ; but then the 
orifices are partly covered and the flow diminishes. If 
the pressure then becomes too weak at the exit, the spring 
in its turn prevails, pushes the sheath towards the right, 
uncovers the orifices, and consequently a greater quantity 
of air may enter. 


The machines which are now used at the St. Gothard 
tunnel, genuine compressed air locomotives, are furnished 
with M. Ribourds apparatus. They consist of the fol- 
lowing parts : — A sheet-iron reservoir to contain the 
compressed air is mounted on a framework quite like 
that of steam locomotives, and carrying glasses, cylin- 
ders, distributing apparatus, &c. The tube for receiving 
the air possesses, within reach of the driver, the automatic 
valve of M. Ribourt. The screw being easily regulated, 
the air can with certainty be made to issue from the 
apparatus at a determined pressure. This air then passes 
into a small reservoir (about one-third metre cube) in- 
tended to deaden the shocks, which are always produced 
when the machine is set agoing or stopped. Lastly, this 
small reservoir communicates with the cylinders, and the 
air which reaches them acts in the same manner as steam 
in ordinary locomotives. 

The pressure in the principal reservoir at the point of 
exit depends on the power of the compressing apparatus; 
at St. Gothard it may attain 14 kilogrammes per square 
centimetre, but is ordinarily about 7'35 kilogrammes. 
The pressure in tlie small reservoir is arbitrary, depend- 
ing on the regulation of the screw ; 'at St. Gothard it has 
a mean of 4*20 kilograw.mes. The entire machine weighs 
about 7 tons. 

PIIVSICAL SCIENCE IN SCHOOLS 

T he passages from Mr. Wilson's essay of 1867 and his 
letter of 1876 appealed to me in contradiction on the 
value of science in developing the power of reasoning and 
of language, since in his letter Mr. Wilson says that 
science should not be taught to boys till they have 
attained a certain power of reasoning and language as 
shown by their attainments in geometry and Latin ; and 
in his Essay he speaks of science as supplying the w anl of 
clearness and certitude bciler than arithmetic or geo- 
metry, and again, as of alt processes of reasoning the 
exhaustive illustration ; and I wished to know whether 
Mr. Wilson had altered his opinion in the last ten years 
on this point. 

The question at issue is as stated : Given that boys 
are going to remain under a system of liberal education 
till eighteen or nineteen, at what stages is it shown by 
experience that it is wise to introduce the different 
sciences?” Certainly my experience has not been so 
extensive as Mr. WiLon's, but I possess the qualification 
he demands for forming an opinion, that while (during 
eight years) I have taught science I have also at various 
times been occupied with mathematics and with language 
The extent to which science should be introduced into 
the curriculum of a particular school, and the order in 
■which the various subjects should be taken up, cannot, I 
think, be practically determined without taking into ac- 
count various points of mere expediency. If, for example, 
expense were nt> consideration, I should prefer cenain 
branches of physics, for example, magnetism and elec- 
tricity, as the subjects for the first practical work to be 
undertaken rather than chemistry. But practically there 
is this difference, that a class of twenty or thirty boys in 
practical chemistry can be handled by one master with 
fair success ; whereas the attempt to carry a class through 
any such course of physics as that sketched in Weinhold 
(translated by Foster) could, I think, only end in failure. 
Two or three boys to whom one master could give his 
whole attention might use the book with advantage, but a 
class could not be so handled, except at the additional 
cost of two or three assistants and considerable time for 
preparation. 

Without, then, asserting that this is the plan theoreti- 
cally best, we have been led by circumstances at Giggles- 
wick into the following course : — 

The school is divided into the upper school, and the 
lower (or preparatory) school ; the upper school consists 
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of five classes. No science work (at present) is done in 
the preparatory school^ but all boys in the upper school 
do some. With the lowest class the subjects are physical 
geography^ and in the summer, botany. 

The two reasons w^hy science should be taught in 
schools are (to quote from Mr. Wilson) that it “ is the 
best teacher of accurate, acute, and exhaustive observa- 
tion of what is,” and that “ of all processes of reasoning 
it stands alone as the exhaustive illustration.” And the 
teaching of physical geogi'aphy and botany I regard as 
fulfilling the hrst of these purposes. We enjoy unusual 
advantages for the study of these two subjects in the 
nature of the surrounding country. We are upon the 
millstone grit, but only a few hundred yards from the great 
Craven Fault, where the mountain limestone is elevated 
some 800 feet above the grit into the Giggleswick Scar. 

At the distance of a few miles we have the limestone 
and Yoredale rocks resting unconlormably upon the 
vertical Silurian rocks. Traces of glacial action are 
numerous — the new line from Settle to Carlisle cuts 
through moraines, where scratched pebbles may be 
picked up by the dozen. Erratic blocks are scattered 
thickly over the whole country. At hand we have the 
Victoria Cave, and the remains it has yielded are pre- 
served in the school museum, and we are within an aiter- 
noon's ramble of the summits of Ingleborough and Peny- 
ghent, and of Clapham Cave, and numerous others. We 
are equally well off in the matter of botany ; a radius of 
six miles round the school probably includes a greater 
variety of plants than any equal area in England. 

Supposing a boy to enter the upper school at the age of 
twelve, he would perhaps remain m the class for a year, 
and at the age of thirteen would, enter upon the systematic 
study of science ; and his first subject would be chemistry, 
which he would attack at once practically. Four hours a 
week are given in this class to the study of chemistry — 
a practical lesson of two hours and two oral lessons of an 
hour each. In the class of perhaps twenty-five, all the 
boys ai'e making the same experiments at the same time, 
and the work consists mainly in the study of the 
properties of the salts of particular metals. The boys 
are led to infer for themselves from their own experiments 
the solubility or insolubility of the salts of the metals in 
water, acids, &c., and from that to advance to simple 
analysis. No text- book is used. 

In the oral lessons we advance very slowly ; one term 
suffices probably to get through not more than oxy^gen, 
hydrogen, and water, and perhaps to begin air. It seems 
to me that a boy learns much more by understanding 
thoroughly the experimental evidence that nine pounds 
of water contain eight pounds of oxygen, than in learning 
the “ mode of preparation and properties ” of the oxides 
of nitrogen and a dozen other substances. In the next 
class in which the average age is perhaps fourteen to 
fifteen, we get through nitrogen, carbon, chlorine, bro- 
mine, iodine, fluorine, and perhaps sulphur, practical 
work being continued at the same rate as before. 
In the second class we have two hours a week for 
chemistiy, two hours for practical work, and two hours 
for physics. In physics we take the various branches in 
succession, and get through the subjects of Balfour 
Stewart’s “ Physics ” in about two years, which is the time 
many boys remain in the class, the ages being fifteen to 
seventeen. In the first class we have eight hours a week. 
The subjects we are taking at present are : — Inorganic 
and Oi ganic Chemistry, two hours ; Analysis, two hours ; 
Electricity and Magnetism, two hours ; Astronomy, two 
hours. 

^ We shall shortly be able, in consequence of the exten- 
sion ^ of the buildings, to add some practical work in 
physics. But this will be only for the highest class. 

Will you allow me, in conclusion, to quote some of the 
conclusions of the British Association Committee on 
JScientific Education in Schools, which appear to me to 


be still as important as when they were first written. 
The Committee included Mr. Farrar, Prof. Huxley, Prof. 
Tyndall, and Mr. Wilson ; — 

“ There is an important distinction between scientific 
information and scientific training; in other words, 
between general literary acquaintance wdth scientific 
facts, and the knowledge of methods that may be gained 
by studying the facts at first hand under the guidance of 
a competent leacher.” Both of these are valuable ; it is 
very desirable, for example, that boys should have some 
general information about the ordinary phenomena of 
nature, such as the simple facts of astronomy, of geology, 
of physical geography, and of elementary physiology. 
On the other hand, the scientific habit of mind, which is 
the principal benefit resulting from scientific training, 
and which is of incalculable value, whatever be the pur- 
suits of after-life, can better be attained by a thorough 
knowledge of the facts and principles of one science than 
by a general acquaintance with what has been said and 
written about many. 

“The subjects we recommend for scientific informafion 
should comprehend a general description of the solar 
system, of the form and physical geography of the earth, 
and of such natural phenomena as tides, currents, winds, 
and the causes that influence climate, of the broad 
facts of geology, of elementary natural history with 
especial reference to the useful plants and animals. And 
for scientific ii'aininpr we are decidedly of opinion that the 
subjects which have paramount claims are experimental 
physics, elementary chemistry, and botany. The science 
of experimental physics deals with subjects which come 
within the range of every boy’s experience. It embraces 
the phenomena and laws of light, heat, sound, electricity, 
and magnetism, the elements cf mechanics, and the me- 
chanical properties of liquids and gases. The thorough 
knowledge of these subjects includes the practical mastery 
of the apparatus employed in their investigation. The 
study of experimental physics involves the observation 
and colligation of facts, and the discovery and appli- 
cation of principles. It is both inductive and deductive. 
It exercises the attention and the memory, but makes both 
of them subservient to an intellectual discipline higher 
than either. The teacher can so present his facts as to 
make them suggest the principles which underlie them 
and which once m possession of the principle, the learner 
may be stimulated to deduce from it results which lie 
beyond the bounds of his experience. The subsequent 
verification of his deduction by experiment never fails to 
excite his interest and awaken his delight. 

“ Chemistry is remarkable for the comprehensive cha- 
racter of the training which it affords. Not only does it 
exercise the memory and the reasoning powers, but it 
also teaches the student to gather by his own experiments 
and observations the facts upon which to reason. 

“ Of the value of the elementary teaching in chemistry 
(at Rugby) there can be only one opinion. It is felt to be 
a new era in a boy’s mental progress when he has realised 
the laws that regulate chemical combination and sees 
traces of order among the seeming endless variety. But 
the number of boys who get real hold of chemistry froin 
lectures alone is small, as might be expected from the 
nature of the subject.” W. Marshall Watts 

Giggleswick, April 15 

We teachers must keep clear in our minds the two^ 
sides of the question : the relative educational value 
of the subject to be taught, and the age or capacity of 
the pupil. We may roughly classify sciences into those 
which cultivate the observing, and those which benefit the 
reasoning 'powers, though of course all sciences do both- 
to some extent. Of the former, the only one which 
should be adopted systematically, in my opinion, is- 
botany. ^ Zoology cannot be as practically taught, though 
the habits of all kinds of animals afford infinite opportunity 
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for training the observing powers of pupils in the country ; 
which should be judiciously directed by the teacher so as 
to render the observations continuous and systematic as 
far as they go ; they should be always duly recorded, 
dated, and correctly described. But the encoiu'agement 
of making collections must be done cautiously,- as boys 
are too prone to be thoughtlessly cruel. Of course in- 
formation on animals may be given informally. With 
regard to botany nearly twenty years' experience of teach- 
ing boys and girls of all ages and of nearly all classes, has 
convinced me that it may be commenced as soon as one 
likes. The plan pursued by my father at Hit chain (of 
which an account will be found in the Leisure Hour for 
1862, p. 676) clearly proved the advantage to he derived 
by village school children, and I can corroborate it by my 
own attempts in another village ; for there was a marked 
increase in the general intelligence, to say nothing of 
botany giving the children an amusing and instrucfive 
employment^ in the fields instead of their idling in the 
street — a fact noticed and strongly approved of by their 
parents. This subject, whatever may be the objections 
to others, can be taught to almo':t infants. 

With regard to electricity, magnetism, and the elements 
of chemistry, beyond the last of these, I have no expe- 
rience, but should fancy that the manipulation required 
would be unattainable before the ages of eleven or twelve, 
and the abstract nature of force would scarcely commend 
itself to the understanding before that age. 

Physical geography, however, is another subject which, 
although affording less scope for the observing powers as 
botany, is by no means absolutely wanting in this respect. 

I cannot say that my ‘‘young boys [were] more (or less) 
attentive, active-minded, diligent when they [w'ere] cloing 
arithmetic than when they [were] at a lesson on physical 
geography." One principle I wiuld insist upon is to 
appeal to the eye, tis well as or rather mdie than the 
imagination, of young people. Hence in leaching this 
science, where no direct obssevvation af the facts is pos- 
sible (ns of glaciers, in Wr.rwi('kshirc), n^y plan was to 
procure abundant and gsa^d illustrations, wlule the chief 
facts couiiectcu wuili their iiUitions and Immalions would 
be illustrated by diagrnin.s on the black l^oard. Vet the 
effects of river and atmosphciic action may be actually 
seen, often to a considerable extent, everywhere; and 
marine action having been learnt and understood at 
school, has been eagerly looked for when a visit to the 
sca-side was forthcoming. Here, however, not only facts 
should be taught, but their causes, or forces in action 
which have produced them and the study will then never 
be dry. Physical geography has its value in realising in 
the pupil’s mind the true nature of sequences between 
cause and effect, and he thus b-^gins to grasp the funda- 
rnenlal principle of philosophy or “ continuity" of action. 

I have found boys of eight thoroughly able to appreciate 
the elements of the subject ; of course by adapting the 
facts and reasoning to their capacities. 

Physical geography, being simply “modern geology,” 
should invariably precede geology, which above all sub- 
jects cultivates inductive reasoning, and I have found boys 
from about twelve well able to grasp the main facts and 
reasonings. If they happen to be near any fossilifcious 
strata or where a variety of rock specimens may be 
procured, the encouragement to collect as many as 
possible should be given at any preceding age, for the 
most fascinating pursuit in science is undoubtedly col- 
lecting. (I have to this day crag shells collected at the 
age of eight, when I was first initiated into geological 
mysteries.) Collecting, however, is of course only the | 
preliminary stage, and one’s scientific lore must not be 
allowed to rest there. 

' Before twelve I agree with Mr. Wilson that piactical 
chemistry should not begin for reasons already men- 
tioned. But, however, Mr. Wilson says, “ Science 
should be introduced into a. school, beginning at the top 


and going downwards gradually to a point which will be 
indicated by experience," surely this is inverting a funda- 
mental principle of education, and we may ask why should 
science be thus singled out ? Why not begin at the 
top with Latin and arithmetic, and work downwards ? 
Science, however, has its “elements" and its “ad- 
vanced" stages like everything else. The soundest 
method seems to me to select the science for each 
age or capacity of pupils, and for the teacher himself to 
adapt the branch selected to them. Let him begin with 
botany — with children of the age of six, if he pleases — 
and by using the schedule he will find it almost self- 
adapting to the child’s powers, as I have more fully 
explained elsewhere (see a paper “ On the Practical 
Teaching of Natural Science in Schools," Educaiional 
Tijj 7 t’S, March i, 1876). Physical geography might come 
next with pupils from eight to twelve, then the experimental 
sciences or geology from twelve upwards. The observing 
of the habits of animals might go along with any other 
science as an out-door instructive amusement, and be 
limited to no age. 

Mr. Wilson talks of the difficulty of a “ bored and weary 
schoolmaster teaching science inform all3^" Passing by the 
fact that if he be bored and weary, it is largely due to his 
own want of interest in teaching or in engaging that of his 
pupils ; I would maintain just the opposite opinion, that 
assuming a teacher to be such, informal teaching in natural 
history has a wonderful invigorating effect and re-a wakens 
the attention which may have become dull by monotony. 
Thus I have often found during a lesson in Latin, 
Virgil’s “ Georgies," passages to be constantly occurring 
when “collateral science" can be invoked. And what is 
a proof of its value is, that it becomes suggestive to the 
pupils themselves, so that I have been obliged to check 
the superabundance of questions lest a Latin lesson 
should resolve itself into one on natural history. 

Bcyr.nd such informal teaching as this I would never 
encourage il as a princu?le for teachers solely to 
act upon, with young chihiren, though, of course 
thevo need ho no rer.tnotions in giving it them ; but if 
science is to be iauglU at all—aud all such informfd 
ijiothods are not really teaching— let it be thorough as far 
as it goes, lest it sliould lapse into a slipshod informality. 
It is the charm of the schedule system of botany that it 
demands close and accurate observation in the dissec- 
tions, and the writing compels accuracy in the result as 
well as impresses the facts firmly upon the meniury. 
Mr. Wilson is doubtless right in laying stress upon the 
necessity of securing abundance of capable teachers, 
which will probably ever be one of the chief difficulties 
to contend against. George Hen.'T.ow 


NOTES 

]M. Leyereier has sent to M. Waddington, the French 
Minister of Public Instruction, a propo:al lor the immediate 
construction of the great refractor for tlie P.aris Observatory, 
which U to be finished in two yeans and five months. A tender 
has been sent to M. I.cverrler by M. Eicbens, the constructor of 
the great rellecLnr, for that purpose 5 M. Leverrier proposes 
the acceptance of iSI. Lichens’ offer. 

M. Leverrier has been appointed president of the Scien- 
tific Committee of the Assemblce des Socieles Savaules, which 
is to be held at the Sorhonne next week. 

An Academy of Science has Tieen established at Kansas City, 
Mo., United Stales, with appropriate sections for geology, zoology, 
botany, local histoiy, numismatics, &c. One of the chief objects 
of the association is to form a museum of specimens which will 
represent the minerals and fossils, and the^ fauna and liora of 
Missouri, Kansas, and the territories. 

From a communication received by the Scottish Meteorolo- 
gical Society from their observer at Stykkisholm, Iceland, dated 
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March 1 1, we learn that the past winter has been particularly mild, 
the cold having been at no time either persistent or severe. The 
rainfall has been considerable, and little snow has fallen, and 
what did fall quickly disappeared. The absence of snow 
allowed cattle and horses almost always to get good pastur- 
ing, and in many places the young sheep were not put under 
shelter till the end of January, a circumstance almost unpre- 
cedented. At the date of writing, the Greenland ice had not 
made its appearance in the north-west of the island, to which, 
and to the unusual prevalence of southerly -winds, the mildness 
of the winter in Iceland has been due. The volcano in the 
Northland has recently shown signs of disturbance by emitting 
volumes of smoke at intervals, but no ashes or lava has been 
reported. 

Some time ago an experimental inquiry was undertaken by 
M. J. J. Muller on a point of considerable importance in refer- 
ence to our knowledge of the luminiferous ether, viz. , whether 
in light as in the case of sound, the wave-lengtli is dependent 
on the intensity, or (the same thing) the amplitude of the vibra- 
tions. He gave an affirmative answer, and said that the wave- 
length increases with the intensity. In view of the important 
issues involved, M. Lippich has recently been led to repeat the ex- 
periments, and with arrangements of greater accuracy (about 2,000 
times, as he estimates, more accurate than Muller’s). From this 
investigation, of which an account appears in the Sitziin^sberichte 
of the Vienna Academy, he concludes, in opposition to Muller, that 
the wave-length of Hght, whether in free ether, or in any ponder- 
able media, is independent of the intensity of the light vibra- 
tions, and so, the duration of -vibration being given, a constant 
depending only on the nature of the medium considered at rest. 

The time elapsing between the action of an external stimulus 
on some part of the body, and the giving of a signal (previously 
agreed upon) in reply, has been determined in the case of several 
senses, by various experiments. A short time ago M M. Vintsch- 
gau and Honigschmied sought to determine this “reaction- 
time for sensations of taste on the point of the tongue ; and in 
the subject experimented on, this was found to be, for ordinary 
salt, O' 1598", for sugar 0 'i 639 '', for acid 0'i676", and for quinine 
o’235ri'. It is interesting to compare the results which the same 
observers have recently obtained in further experiments as to 
the reaction-time for sensations of touch on the tongue. This, 
in the same individual, was found to be 0'i507'' in the case of 
the tongue being touched with a pencil ; a smaller value, there- 
fore, than that of the shortest interval in the former case of 
taste. In the middle of the tongue the reaction-time, on 
touching with a pencil, was 0‘I527^ A weak electric stimula- 
tion of the tongue-point was answered after o'iSi3'', whereas 
with a stronger electric stimulus the answer came m 0*1452". 
These numbers represent, in all cases, the averages of all the 
experiments. It will be seen, then, that the point of the tongue 
is most sensitive for strong electric stimuli, and the order of 
sensibility for the remaining stimuli, was (for this individual) : 
Contact, saltness, sweetness, sourness, weak ele::tric stimulation, 
and hittem^s. Other persons on whom similar measurements 
were made, gave values that were different both relatively and 
absolutely, and the results for different persons appear to be not 
comparable together. Various secondary influences play an 
important part, among which may be cited the thickness of the 
mucous membrane at the particular part experimented on ; this 
may considerably increase the reaction-time. An estimate of the 
comparative sensibility of the separate organ of sense can best 
be had from comparisons in one and the same individual. 

Mr. W. Saville-Kent, F.L.S., F.G.S., &c., formerly of 

( the British Museum, and more recently of the Brighton, Man- 
chester, and Yarmouth Aquaria, has been appointed Managing 
Naturalist to the Royal Aquarium, Westminster. Some of the 


fresh-water tanks are already stocked with fish ; the sea--vvater is 
being rapidly imported, and it is anticipated that a fine collection 
of both salt and fresh-water species will be on view in the course 
of a few weeks. 

M. AMi:D£E Guillemin announces a new edition of his well- i 
known work “ Le Ciel,” to be published in fifty-five weekly 
parts. For the new edition the work has been to a great extent 
recast, in order that account might be taken of all the important 
recent discoveries and advances in astronomy. The results which 
have been obtained by means of the spectroscope in relation to 
the sun and the stars will especially occupy a prominent place in " 
the new edition, which -will be larger by one-half than any of its 
predecessors ; the number of plates and woodcuts will also be 
increased in a like proportion, 

M. MARife Davy has asked the Municipal Council of Paris 
to grant the necessary iunds for the construction of an experi- 
mental lightning conductor. The apparatus is to be placed on 
a pole erected at a distance from buildings, and to have a key, 
so that continuity may be interrupted for scientific purposes. 

M. Berthelot, the well-known French chemist, has been 
appointed Inspector of Public Instruction, in place of M. 
Balard. 

Messrs. Collins and Co. have sent us a volume containing 
“Tables, Nautical and Mathematical, for the use of Seamen, 
Students, Mathematicians, &c., arranged, corrected, and some 
re-calculated,” by Henry Evers, LL.D. The author has mainly 
followed the best English authorities, and we believe the collec- 
tion will be found very useful by those for whom it is intended. 
There are in all twenty-one different tables, and prefixed is an 
introduction to the Logarithmic Tables, showing how they are 
used. 

In the last issued part of the Tramactions of the Manchester 
Geological Society (Part ii., voL xiv.) there arc papers by Mr. 

J. Dickenson, on Measuring Air in Mines, and by Mr. Aitken, 
on Drift Deposits on the Western Pennine Slopes of the upperl 
drainage of the rivers Calder and Irwell, with suggestions as to| 
the cause of the partial absence of drifts on the -A'ar/tww Slopes. | 
Mr. Plant gives some interesting details on a submerged forest ^ 
near Holmfirth, and Prof. Boyd Dawkins states his belief, from' 
a critical examination of the coal-fields of New South Wales, 
that there is not much doubt of their being palmozoic. 

At the recent annual meeting of the Asiatic Society of Bengal, 
Mr. Blochmann read extracts from an account of the Meywa, 
Bhcels, by Dr. T. H. Hendley, Residency Surgeon, Jeypore, 
Rajpootana, who gives description of those members of the! 
Bheel race who reside in the Hill Tracts of Meywar (Oodey-| 
pore), where they have perhaps best preserved their indivi- | 
duality. In the chapter on the religion of the Biieels, Dr, I 
Heudley notices the cairns or sthans, which are erected on the I 
summits of high hills, and the curious reverence of the people 1 
for the horse, which, as Sir J. Malcolm says, the Bhecls worship, ' 
and do not mount. Then follows a description of the customs 
observed at births, marriages, and deaths, of the government and 
the agriculture of the tribe, and statistical tables containing race 
measurements. The Bheel skull is slightly dolichocephalic, and 
differs very much from the long thin-walled cranium of the pure 
Hindoo. Mr. Blochmann also read extracts from a paper by Mr. 

J. A. Smith on the popular songs of the Humeerpore District, 
N. W. P. This paper contains specimens of songs sung in Bun- 
delkhund in honour of Hurdaul, a son of the notorious Bir Singh 
Deo Bundila, Rajah of Urcha, who was poisoned by his brother 
Jhajhar Sing. His ghost is worshipped in every village, and 
chiefly at weddings in Baisakh. Hurdaul is also propitiated with 
songs when storms appear. 
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Mil. Gtt.ks, wiLli the camels belonging to' J\rr, Elder, wcis I0 
leave Champion Hay, West Australia, early last month. He 
was to examine the tributaries of the Murchison and other rivers 
f'U the North Coast, and then push across to South Australia, 
hoping to reach Adelaide in December. 

Mr. CA]\rRr.ELL de Morgan, F.R.S., died on the nth inst. 
Mr. de Alorgan had contributed some valuable papers to the 
Phllo wi^hical 'ryansactio 7 is and to the medical journals. 

vStr Jenner, Bart., will deliver the Harveian 

( h'ation on Midsummer Day. 

The Rhind J.cctures on Archceologv, in connection with the 
Society of Anticpiaries of Scotland, Will be given by Dr. Arthur 
Mitchell, commencing on Tuesday last, and continued on the 
following Phiclays and Tuesdays. There will be six in all, and 
the subject U, *'Da we possess the means of determining scien- 
tifically the condition of Primaeval Man and his Age on the 
iTii-th ? ” 

A Botanic Garden about twenty acres in extent has been 

I ust opened at Southport. In connection with it a museum has 
been creeled containing collections in the various branches of 
natural history, the entomology of the neighbourhood being well 
lepresented in this branch of the museum. Geology has a 
department assigned to it, and tlie usual local curiosiiies, with 
coins, medals, &c., have a place. The whole of the collections 
have been well arranged and classified. 

Tt is proposed to erect an aquarium and winter garden at 
Glifton, and a committee has been appointed with a view of 
obtaining a proper site. 

Mr. John Murray announces a new work by Mi*. Charles 
Darwin, F.R.S., on the results of cross and self-fertilisation in 
the vegetable kingdom. 

yoHrut^I Ofjh'it'I of the French RepuliUc has published an 
olficial document estimating the expenses of the international 
J'bslubilion of 187S at J,2oo,ouo/. 

An interesting notice lias appeared by MM. Becqneral 
and F.dm. Becqueral of the temperatures observed at the 
Afuseum, Paus, during 1875, wi.h electric thermometers 
pi iced at depth.s varying Irom 3'j feet to iiS feet. The 
mean temperature increases witii the depth * from 5"‘3 at 
3,V feet, to 54'’'4 at uS feet. The seasonal range diminishes 
with the depth, the diiference between the two extreme seasons 
at 3I, feet being I3^"5 ; at 195 feet s'^'O ; at 36 feel o'»*5 ; at loi 
feet only and at iiB feet the temperature is constant 

through the year. An interesting point is the disturbing in- 

II uence on the varying annual and seasonal results according to 
depth, arising from the different geological strata met with, but 
particularly from two layers at depths of 49 and 79 feet, through 
which a constant flow of water percolates to the Seine. In these 
layers liie minimum occurs towards the end of winter, and the 
maximum in summer, being thus assimilated as regards these 
annual phases of their temperature to the surface layers. 

M. Crova, professor^ in the Montpellier Academy, has in- 
slituied experiments to determine by calculation what is the value 
ol solar radiation at the limits of the atmosphere. The professor 
found tliat for a normal plane exposed to the sun's rays it amounts 
to two calories per minute on each square centimetre, so that almost 
every hour a cubic centimetre of water could be heated to 100" C. 
if no heat were lost by evaporation. Pouillet found the^number 
greater by half, and equal to ,23 1,000 calories per year for each 
square centimetre. 

On ‘A pril i, at 5 o’clock in the afternoon, a' partial 
solar halo (46'') was observed at Paris. The arc (12°) was ver- 
tical in the orient of the sun, and at the same distancej^from^ the 
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horizon, and the colours were as vivid as an ordinary rainbow. 
The partial halo was accompanied by a parhelion or triangular 
mass of light. The interior part of the halo was obscure. The 
phenomenon lasted for three-quarters of an hour. At 5I1, 30m. a 
vertical column of light going upwards to the zenith was 
observed. 

The French Minister of Public Instruction, M. Waddington, 
has visited ofticially the several establishments of public instruc- 
tion in Paris, as w^ell as the site of the building to be constructed 
for the use of the Academy of Medicine. It may be interesting 
to stale that the money required for the building, which we 
referred to in a recent note, was extorted from the Bank of 
France during the Commune, under threat of pillage and 
assassination. The government assented to restore it to the city 
of Paris, to which it belonged, on condition that it should be 
devoted to works of public usefulness. The Municipal Council 
accepting the condition granted it for improving and extending 
the buildings of the Faculty. 

M. Largeau and his staff have returned from Rhadames to 
Constantine after a successful journey. A lecture has been 
delivered at the Salle Herz, in Paris, by M. Foucher de Careil, a 
senator, and a concert given on behalf of [future explorations 
by M. Ivargeau and his colleagues. 

Many persons are under the impression that white cats with S 
blue eyes are deaf j it can by no means, however, be deemed to | 
be so commonly the case as to be an evidence of much conse- j 
quence in building a theory upon. A New Zealand correspondent * 

! sends us some curious facts bearing on the point. “At Taranaki, 

N. Z.," he says, “ I saw a white cat with blue eyes which w^as 
not at all deaf, and a good many of its kittens were white and 
had light blue eyes. As many of these had perfect hearing as I 
were aftlicted with deafness. This cat had a grown-up kitten 
perfectly black which had sometimes also white young ones with 
blue eyes ; it show^cd, as did llie old cat, a singular partiality for 
llicm. On one occasion it happened that the old white cat and 
her black daughter had litters at the same lime ; amongst them 
there was only one white kitten with blue eyes — the lilack cat’s. 
The two fought fiercely for possession of the coveted beauty, and 
the old cat frequently took it away and placed it amongst her own. 
One morning the unfortunate object of quarrel was found divided 
by the recommendation of some feline Solomon, and each cat 
quite contentedly in possession of half. Both of these litters had 
some light tortoiseshcll-culoured kittens among them, of which a 
moiety appeared to have their hearing imperfect. ” 

“Railway Appliances, a Description of Details of Railway 
Construction subsequent to the Completion of the Earthworks 
and Structures including a Short Notice of Railway Rolling 
S^ock,” is the title of a little work by Mr. John Wolfe Barry, 
published by Longmans and Co. The work, we believe, will be 
found of value not only to railway officials of all kinds who desire 
to have an intelligent knowledge of their duties and of the details 
of the elaborate system whose efficient working depends on them, 
but also to the general, and especially the stock-holding, public, 
who have but a vague idea of the multitude of details which are 
wrapped up in the little word “railway." Mr. Barry treats in 
successive chapters of Acts of Parliament and other regulations 
affecting railways, permanent way, points and crossings, signals, 
the block system, stations, and rolling stock. The book is plen- 
tifully illustrated. 

Those who are familiar with Dr. J. W. Draper's “History 
of the Intellectual Development of Europe," will be glad to 
know that Messrs. George Bell and Sons have published an 
edition, revised by the author, in Bohn's “ Philosophical ^ 
Library” series. 

Messrs. Longmans and Co. have published as an Appen- 
dix to the seventh edition of Ganot’s Treatise on Physics, — 
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“Problems and Examples in Physics.” We believe this col- 
lection will be found useful by the student of other text-books of 
Physical Science. There are 217 examples with answers. 

Mr. F. Green, writing from Cannes, April 16, states that he 
had just seen, for the first time this year, a flight of about half-a- 
dozen swallows. They were passing over his garden coming 
from the sea, and going to the N. W. The nearest land to the 
S.E. from Cannes is Corsica, no miles away. Last year the 
first flight of swallows which he observed at Cannes was on 
April 1 1, and on the same day he heard the nightingale for the 
first time of the season. This season he has not yet heard the 
nightingale. 

The additions to the Zoological Society’s Gardens during the 
past week include an Indian Wild Dog {Cams ^rimccvzis), a 
Common Paradoxure {Paradoxurus typus) from the Deccan, pre- 
sented by Col. A. C, McMaster ; a Small Hill Mynah {Gracula 
religiosa) from India, presented by Mrs. A. E. Smithers; a 
Yellow-faced Amazon {Cluysotis xa^ithops') from S.E. Brazil, 
presented by Mrs. Geo. B. Crawley j two Common Boas {Boa 
constrictor) from St. Lucia, presented by Mr. G. W. Des Voeux ; 
four Trout {Salmo fario)^ a Golden Tench {Tinea mdgaris) from 
British Fresh Waters, presented by Mr. D. Banks. 


AB NORMAL MULTIPLICATION AND 
ABORTION OP PARTS IN MED US 

JpROF. L. AGASSIZ describes as of very rare occurrence 
_ upon the American coast, a peculiar variety of Sarsia, pre- 
senting six radial tubes, six oulli, and six tentacles. It therefore 
becomes the more interesting to state that I met with a precisely 
similar variety on the east coast of Scotland. Moreover, the 
occurrence of this variety appears to be as rare in the one loca- 
lity as in the other j for of all the many thousands of Sarsia 
which fell within my observation last summer, I only met with 
one specimen of the variety in question. 

In nearly all the species of naked and covered-eyed Medusm 
which I had the opportunity of examining, there was a remark- 
able absence of monstrous or mis-shapen forms. In the case of 
one species, however, such forms were of frequent occurrence. 
This species was Aurdia atiritOi and the monstrosities showed 
themselves both as abnormal multiplications and abortions of 
parts. In all the cases of asymmetrical multiplication which I 
observed, the peculiarity was confined to the lithocysts, and 
always showed itself in the same manner. That is to say, I 
have several times observed, in otherwise normal specimens of 
Aurdia aurita^ the presence of nine instead of eight lithocysts, 
and in all these cases the supernumerary lithocjst — which was 
always fully formed and provided with the u^nal hood — was 
placed beside and in close contact with one of the normal litho- 
cysts. This latter fact appears to me important when considered 
in relation to the theory of Pangenesis ; for upon this theory it 
would follow that if a supernumerary lithocyst is to be deve- 
loped at all, we should expect it to he so in apposition with one 
of the normal lithocysts rather than in any other position. Our 
ground for expecting this, of course, is that the theory of Pan- 
genesis supposes similar gemmules to have a mutual affinity for 
one another j and as lithocyst gemmules would naturally be 
plentiful in the region of any normal lithocysts during the pro- 
cess of its development, or of its repair if injured, if anything 
went slightly wrong in either of these processes, facilities would 
be offered for the adhesions of improper gemmules at the point 
where the disturbing cause acted, and these improper adhesions 
having once taken place, and being then followed by normal 
adhesions of proper gemmules, the result would probably be a 
duplex organ. 

I have said that in all the cases of asymmetrical multiplication 
of parts which fell under my notice, it was the lithocysts alone 
that ^ wpe ^ affected. But besides these cases of asymmetrical 
multiplication of parts in Aurelia^ I saw several instances of 
strictly symmetrical multiplication, and in all these instances 
every part of the organism was equally — or rather proportionally 
— ^affected. That is to say, as in the single instance of multipli- 

Extract from, a paper on some new species and varieties of Medusae, 
before th» Linneau Society on April 6th, hy George J. Romanes, 


cation of parts which I observed in Sarsia^ all the organs of the 
nectocalyx — eye-specks, tentacles, and nutritive tubes — were 
similarly affected ; so in the several instances of multiplication 
of parts which I observed in Aurelia^ all the organs of the um- 
brella were similarly affected. If anyone will turn to the admir- 
able plates contained in Prof. L, Agassiz’s third contribution to 
the Academy of Arts and Sciences, and representing a normal 
specimen of the genus Aurelia^ he will see that the nutritive 
canals bear a very definite and symmetrical arrangement with 
reference to one another, and also with reference to the 
ovaries and lithocysts. In particular, there are sixteen prin- 
cipal radial tubes that proceed in straight lines and without 
branching from the centre to the circumference of the um- 
brella. Of the sixteen tubes, one passes directly to each of 
the eight lithocysts, while the remaining eight tubes alternate 
with these. Thus the sixteen radial tubes together mark out, as 
it were, the whole umbrella into sixteen equal segments. Well, 
in all the examples which fell .under my notice of abnormal mul- 
tiplication of parts in Aurdia (other than those of mere duplica- 
tion of lithocysts), the precise and peculiar symmetry just de- 
scribed was strictly adhered to ; in all these examples the undue 
multiplication extended proportionally to ovaries, nutritive tubes, 
lithocysts, and tentacles ; so that its effect was to increase the 
number while adhering to the type of the natural segments above 
described. It is further remarkable that in all the instances X 
met with, the degree of abnormal multiplication was the same ; 
for in all the instances the ovaries were six, the principal or un- 
branched radial tubes twenty-four, and the lithocysts twelve. 
All the parts, and therefore all the natural segments, were thus 
in all the observed instances increased by one-third of their 
normal number. It is curious to note that we have here the same 
proportional increase as has already been described in the case 
of Sarsia, This, of course, may be a mere accident ; but whether 
or not it is so, I think that, as there is certainly no reason either in 
the case of Sarsia or of Aurelia to regard the forms in question as 
distinct species, it becomes worth while to draw attention to the 
very definite manner in which the abnormal multiplication of 
parts seems always to occur in these the only genera of Med usee 
in which such multiplication has as yet been observed. It is 
perhaps worth while to add that in all the cases where I noticed 
this undue multiplication of parts, both in Sarsia and in AitreHa, 
the animals were remarkable for the unusual amount of nervous 
energy which they displayed. There can be no doubt that this 
fact is to be attributed to the unusually large supply of nervous 
matter that was secured to the organism by the multiplication of 
its marginal bodies. 

As regards abortion of parts in Aurdia aunVa, I cannot say 
that I have ever observed this to occur in any organs other than 
the ovaries. In these, however, suppression to a greater or less 
extent is of pretty frequent occurrence. Most usual is the case 
where one of the four ovaries is of smaller size than the other 
three. Often the abnormal diminution extends to two alternate 
or adjacent ovaries, and occasionally to three. More rare is the 
case of total suppression of one ovary. Only on about a dozen 
occasions have I seen total suppression of two ovaries, and in 
these it was sometimes the adjacent, but more frequently the 
opposite organs that were missing. Lastly, on one occasion 1 
observed, in an otherwise well- grown specimen, a total absence 
of three out of the four ovigerous pouches. In no case, it may 
be added, did I observe that a deficiency or absence of ovigerous 
poaches entailed any corresponding deficiency or absence of any 
other organs. 

I have said that, so far as my experience extends, neither 
reduction nor complete suppression of parts appears to occur in 
any organs of Aurelia aurita, other than the ovaries. It there- 
fore becomes necessary to add that one or more of the lithocysts 
with their hoods are frequently to be seen of snuller size than ^ 
the others. As these variations, however, are usually attended 
with a deficiency of the general tissue of the umbrella in the 
neighbourhood of the affected lithocyst, I am inclined to believe 
that in these cases the small.lithocyst is one that has been repro- 
duced to repair the loss of the original organ, which I suppose 
to have been removed by mechanical violence of some kind-— a 
mutilation which seems well indicated both by the deficiency just 
alluded to of umbrella tis-ue in the parts concerned, and also by 
the cicatrix-like appearance which is presented at the confines pf 
these parts by such tissues as remain. In conclusion, I may state 
that towards the end of August all the individuals of this species 
began to undergo a marked diminution in size. Concurrently 
with this diminution in size, the intensity of the pink colour — 
which in this species is characteristic of the ovaries, nutritive 
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system, and tentacles — underwent a marked decrease ; so that at 
last I was only able to obtain specimens one half or one quarter 
the ordinary size of Aurelia atirita^ and having nearly all their 
natural rose-pink colour discharged. I believe that these two 
phenomena — the loss of colour and the diminution in size — are 
related to one another in a very intimate manner. Just at the 
time of year when these two phenomena began to manifest them- 
selves, I observed that all the specimens of Aurelia I met with 
were infested by a species of crustacean, which lodged chiefly in 
the ovaries and nutritive canals. These crustaceans appeared to 
devour with avidity all the coloured parts of their hosts, and I 
think it was probably due to the ever-increasing numbers of these 
parasites that the size of the individuals composing the incoming 
generations of Aurelia continued to become more and more 
diminutive. I shall, however, attend to all these points more 
closely next year, after which I shall doubtless be able to speak 
with more certainty regai'ding them. 


SCIENTIFIC SERIALS 

A^nericau ypurnal of Science and A 7 ds^ March. — In this 
number Mr. Trouvelot directs attention to the phenomenon of 
what he calls ‘"veiled solar spots. ” During last year, the chromo- 
sphere has been notably thinner than usual, and the granulations 
smaller and less numerous, rendering more conspicuous the 
light-grey coloured back-ground behveen the granules. The 
veiled spots are seen through the chromosphere that is spread 
oyer them like a veil ; they are, like ordinary spots, true openings 
of the photosphere ; they are scattered throughout all latitudes, 
though more complicated in regions where the ordinary spots 
make their appearance. Mr. Trouvelot has observed spots at 
least within 10 degrees of the north pole of the sun (very few of 
the ordinary spots have hitherto been observed beyond 40). — 
Prof. Kimball describes an ingenious arrangement by which he 
demonstrates that the law affirming the coefficient of friction on 
an inclined plane to be constant for all velocities, is not strictly 
true. The sliding box had a cover 6 feet long, with strips of 
smoked glass upon it, on which a tuning fork, fixed above to an 
independent sirpport, traced a wave-line as the box slid down, 
thus giving a perfect autographic register of the experiment. — A 
new method of measuring the velocity of electricity is described 
by Prof. Lovering. Pie avails himself of Lissajous’ method of 
compounding the rectangular vibrations of tw'o tuning forks, the 
rcQected beam entering a telescope. The forks being maintained 
in vibration by electro-magnets and brought into unison, the 
resultant orbit seen in the telescope is invariable. A length of 
resistance coil is introduced sufficient to change the orbit to some 
other in the series, and this change reveals the amount of retard- 
ation of the one fork’s vibrations, due to the inserted resistance. 
— Prof. Mallet discusses the constitutional formulm of urea, uric 
acid, and their derivatives. — A new trilobite, Dalmanitis defitata 
is described by Dr. Barrett, and Prof. M^rsh gives (in an 
appendix) the principal characters of Tillodoyiiia^ a new order 
of extinct mammals found in the Eocene deposits of North 
America. — Mr. Wallace gives an account of some flint implements 
found in the stratified drift in the vicinity of Richmond, Virginia, 
and there are one or two notes on points in American geology. 

Poggendo^-ff^ s Annalen der Physik und Chemie, No. 12, 1875. 
— A few years ago, separate researches were published by JMarr 
and Stefan, on the conduction of heat in gases. M. Winkel- 
mann here extends the inquiry, his object having been to ascertain 
how^ far production of currents and radiation affected the velocity 
of cooling, to study the behaviour of more gases, in order to a 
fuller comparison with theory, and to determine the dependence 
of heat-conduction of gases on temperature (the last is reserved 
for another paper). His apparatus was substantially like Stefan’s, 
and he examined ten gases. The numbers obtained differ con- 
siderably from those of Narr, in whose experiments, he thinks, 
currents had not been avoided, and had contributed not a little 
to the velocity of cooling. Stefan’s value for air is 6 per cent, 
greater than the author’s, and this difference is explained by 
ladiation, which Stefan had not taken into account. — M. Weber 
studies the coloured products obtained through the action of sul- 
phur and selenium on sulphuric acid anhydride. He has got from 
this action a new oxygen compound of sulphur and a correspond- 
ing substitution product of selenium. The former contains twice 
as much sulphur as sulphuric acid (57*14 per cent), and the 
formula assigned is S2 O3. M. Weber proposes for it the 
name of sesquioodde of sulphur, or dithionoxide. In the dry state 
it forms bluish-green crystals, and is like malachite in structure. 


Liquid only in the moment of production, it soon solidifies and 
cannot be fused again without decomposition. In a cool 
chamber, decomposition occurs but slowly. The selenium com- 
pound is denoted by the formula Se SO3 (it requires 49’68 per 
cent selenium, 20*12 per cent, sulphur.) The crystallised solid is 
of a dirty green colour, and it is much more stable than dithion- 
oxide. — Before liL death, Prof. J. J. Muller was engaged in 
experimenting on the influence of insulators on induction ; and 
he communicated to Dr. Fiedler the following results, (i) 
Insulating media exercise, on the strength of induction, the, 
opposite influence to the induced magnetism of the conductors. 
(2) Static electricity accumulated on insulators, exerts an influence 
on the strength of induction. Dr. Kleiner here gives details of 
the experiments, from which these conclusions were formed. — In 
a paper on thermo-electricity, M. Kohlrausch considers that for a 
theory of the phenomena, we do not need an immediate action 
of the contact surfaces, but can arrive at full agreement with the 
facts by assuming electromotive forces in the interior of the con- 
ductors, the places of contact having only a secondary influence. 
In every thermopile, when in action, there necessarily is, with 
the difference of temperature, a streaming over of heat from the 
hotter to the colder junction. The difference of temperature of 
the soldered parts has hitherto been thought the cause of the 
electromotive force ; but with equal right we may take as basis 
the other inseparable circumstance, and suppose that w'ith a heat 
current in a determinate mass, dependent on the nature of the 
conductor, an electric current is connected (provided that other 
electromotive forces are fir:»t excluded). These ideas are deve- 
loped in the paper. — M. Holtz communicates the results of various 
attempts to improve the simple “influence ” machines j and Prof. 
Lommel furnishes an elementary treatment of some optical pro- 
blems, the smallest deflection in the prism, the achromatic prism, 
and the elementary theory of the rainbow. — M, Edlund deals 
with two objections to his Unitarian theoiy of electricity ; one by 
Prof. Newman, that to explain unipolar induction, the presence 
of at least two electric fluids is necessary ; the other by M. 
Baumgartner, that the Unitarian theory seems to contradict the 
supposition that vacant space has no conductivity for the galvanic 
current. — M. Sadebeck contributes some mineralogical studies 
from Kiel University and among other subjects treated in. this 
number are, the behaviour of electricity in electrolytes (Budde) and 
the alteration of the velocity of light in quartz through pressure 
(Mach and Merten). 

Memorie Della Socieia degU Spetiroscopisti Ilalia^ti, Sept. 1875. 
— Prof. Tacchini continues his detailed remarks on sun-spots 
and facuire observed by him at Palermo in 1S73. spectral 

lines of the prominences in the neighbourhood of faciiloe are also 
fully given, the lines which appear to have been seen in nearly 
every eruption are D, 4j943» ; the 

other lines less frequently seen are 5,263, 5,272, 5,283, 5,226, 
5,233, 5,234, and 5,195. 

Oct. 1S75. — Tacchini gives a note on his observations in 
the previous number, and remarks the greater number of erup- 
tions of magnesium on the western limb than on the eastern ; 
the numbers on the former being more than double those on the 
eastern. The actual numbers for each month in 1873 are given. 
The number of eruptions in the northern and southern hemi- 
spheres are equal to each other. Ihe zones of maximum - erup- 
tions appear to be between N. lat. 10° and 20*, and S. lat o’ 
and 10°. — Communications from Father Secchi, Prof. Dorna, 
and Prof. Tacchini on the partial solar eclipse of Sept. 29, 1S75. 
It is remarkable that the first contact was observed by the spec 
troscopic method some seconds later than by the simple tele- 
i scopes, and the last contact several seconds earlier. — Drawings 
‘ of the solar prominences during the months of May and June 
1874 by Secchi and Tacchini accompany this number. 

Zeitschrift c{er Oestirreichischen Gesellschaft fur Metcorologie, 
Dec. I, 1875. — The concluding part of Pltrr Wild’s paper on 
the late congresses appears in this number. Against what has 
been said of these gatherings, that their sole result would be 
the accumulation of millions of useless observations upon the 
millions that have already been published, he contends that in 
his opinion observations are useless only when they are faulty 
and inaccessible ; and that he has found himself hampered, not 
by their great quantity, but by their deficiencies, inconvenience 
of form, or variety of arrangement. It is true that out of mil- 
lions of figures perhaps only some thousands prove of value to 
the investigator ; but who can decide which will and which will 
not eventually be used ? Registers intended for publication are 
submitted to a more careful revision than those preserved only 
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in manuscript. Indeed, Dr. Wild would almost lay it down as | 
a rule that unpublished observations should be deemed scientifi- 
cally useless. As to congresses, he does not think that they 
should be occupied with discussions on the laws of meteorology. 
The derivation of laws from observations should be looked lor 
in the undisturbed thoughtfulness of indiriduals. Experience 
shows, however, that private persons do not employ themselves 
as much as formerly in working out observations, and it seems 
to be absolutely necessary for the advancement of meteorology 
that every official observer should be given sufficient time, beyond 
that required for mechanical work, for developing the science as 
far as his powers will permit, and that the central institutions 
should be adequately endowed for this purpose. — The next paper 
is a review, by Dr. Hann, of the publications of Messrs. Fjord 
and Paul la Cour on the climate of Denmark, which contain very 
valuable statistics in the decennial means of fourteen stations. As 
in other similarly situated countries, both the heat of summer and 
the cold of winter are more intense inland than on the coasts, and 
in July the most easterly stations are the warmest. The mild 
weather of spring seems to advance from S.W. to N.E., and 
the cool weather of October from N.W. to S.E. Thus the mean 
temperature of S° is reached in N.W. Jutland on the iith, 
in Bornholm and the northern extremity of Rugen between the 
23rd and 24th of October. The mean monthly range of tem- 
perature is greatest in May, least in January; from April to 
August the maxima rise higher above the monthly mean than the 
minima sink below it ; from September to March the relation is 
converse. The absolute maximum range was registered in July, 
the absolute minimum in November. The average number of 
days on which frost occurs is ninety-two ; time of maximum rain- 
fall the latter end of August and beginning of September ; of 
minimum, the beginning of April. Yearly mean rainfall — in 
Denmark, 604 mm. ; on the west coast of Jutland, 670 mm. ; at 
Copenhagen, 5 87 mm. ; Bornholm, 5 So mm.. A small table in- | 
serted here by Dr. Hann gives a great deal of information as to days ' 
on which rain fell, and on which thunderstorms, hailstorms, fog, 
and cloud occurred. January is the cloudiest, May and July are the 
least cloudy of months. Tables showing the frequency per cent, 
of the different winds and the monthly barometric pressure close 
Dr. Hannas summary of the valuable work under review. — In 
the Kleinere Mitthellungen, Dr. Gustav Hellmann states the chief 
results of his inquiries into the distribution of thunderstorms in 
Northern Germany. In general the annual mean number of 
thunderstorms in Germany increases from N.E. to S.W. It is 
least on the coasts of the Baltic, pai’ticularly in East Prussia 
greatest in the district of the Upper Rliine. On the eastern 
coast of the Baltic about twelve are observed in the year ; on the 
western coast of the Baltic, sixteen ; and on the coast of the 
North Sea, fifteen. Inland, the number averages twenty. They 
increase in number with increasing altitude, up to about 1,400 m., 
then decrease rapidly. Winter thunderstorms are much more 
common in Northern Germany than in Austria and Hungary. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, March 30. — ‘‘An Experiment on Electro- 
Magnetic Rotation, By W. Spottiswoode, M.A., Treas. and 
V.P.R.S. 

The phenomena of the rotation of movable conductors, carry- 
ing currents, about lines of magnetic force, are well known. 
One form of experiment, commonly called the rotating spark, 
presents, beside the actual rotation, some peculiar features 
which do not appear to have been noticed in detail. 

The spark, when carefully observed, is seen to assume a spiral 
form ; and the spiral is right-handed or left-handed according to 
both the direction of the current and the magnetic polarity. 
This effect is particularly noticeable if the magnetic pole be in- 
serted only a short distance beyond the ring. The discharge is 
then seen to spread itself out sheet wise on the ring in the direc- 
tion in which rotation would take place. The edge of the sheet 
is in the form of a helix. 

The object of the following observations is to bring out the 
character of this phenomenon by making it a principal instead 
of a secondary feature of the experiment. 

The arrangement here described consisted in using the poles 
of an electro-magnet as the terminals of a discharge from an 
induction-coil, and in observing the effect on the fonn of the 
discharge caused by exciting the electro-magnet. For this pur- 
pose the movable poles were insulated /rom the main body of 


the magnet by interposing a sheet of ebonite thick enough to 
prevent the passage of the discharge. The discharge was then 
effected either in the open air or in a closed chamber. Tne 
latter was constructed of a short cylinder of glass, say 3 inches 
in length and 2 in diameter, having conical ends pointed in- 
wards, so as to receive the poles of the magnet. The cliatiiber 
was also furnished with a pipe and stop-cock for the purposes 
of exhaustion. 

The discharge from an induction-coil taken in air or other gas 
at atmospheric pressure, consists, as is well known, primarily of 
the spark pi'uper or bright line, irregular in form and instanta- 
neous in duration. But beside this, when the primary wive is 
thick and the tattery- current strong, the spark is enveloped in a 
bright cloud, or rather flame, which is capable of being thrown 
on one side, although not entirely detached from the spark by a 
current of air. This, when examined in a revolving mirror, is 
found to be subsequent in time to the spark proper, and may be 
considered to be due to the gas in the neighbourhood of the 
spark becoming sufficiently heated to conduct part of the dis- 
cliarge, and to the consequent combustion of any extraneous 
matter floating in the medium. Such a view is supported by 
the fact that the colour of this llamc depends partly, upon the 
nature of the gas in which the discharge takes place, and partly 
upon that of any volatilisable matter which may be introdiioed 
near the poles. 

The exciting of the magnet produces upon 'the' spark proper 
no appreciable effect ; but as soon as the flame is submitted to 
its action it is spread out into a sheet, which arranges itself in a 
helicoid right-handed or left-handed according to the dirocluja 
of the cui'rent and of the magnetic polarity in obe lienee to 
Ampere’s law. 

Effects substantially the same are produced whether the dis- 
charge be taken in gas at atmospheric or at a less pre.ssure. But 
in the former case the helix has a lower, in the latter a steeper 
gradient ; that is to say, in the former case it presents a greater, 
in the latter a less number of turns, for a given interval between 
the poles. 

Various gases were tried — atmospheric ‘ air, carbonic acid, 
ether, chloroform, coal-gas, hydrogen. Of these the first two 
succeeded best. ^V^th air the illumination of the fiame-.shect 
was rather greater ; but with carbonic a<M greater steadiness of 
position was obtained. With both ether and chloroform, occa- 
sional flashes, brilliantly illuminated, were seen ; but some 
I chemical action appeared to take place militating against the 
steady development of the flame-sheet. Willi coal-gas there 
was an inconvenient deposit of carbon upon the sides of the 
chamber. With hydrogen the cloud w'as not, biifficiently deve- 
loped. 

The success which attended the experiment ^with air may posr 
sihly be partly due, as suggested above, to the combusLion of the 
extraneous matter floating therein ; and in fact the brilliancy 
and extent of the sheet may be increased by attaching a piece of 
metallic sodium to the negative terminal, or by causing a stream 
of any of the chlorides in powder, of strontium, lithiutn, 
See., to flow across the field of action. 

When a piece of sodium (or better still of soda) is attached to 
one of the terminals, two effects may be noticed. When that 
terminal is negative the whole of the flame is brighc yellow, 
showing that the sodium is not only detached but even carried 
across the field and deposited on the positive terminal. When, 
however, the terminal, to which the sodium is attached is posi- 
tive, it is found that the flame, when observed through a red 
glass, appears yellow to a certain distance from the (positive) 
terminal to which the sodium is attached, but red beyond ; ami 
also that the pitch of the helix is less near the position than near 
the negative terminal. These effects may be attributed to the 
presence of metallic vapour evolved by the heat at the positive 
terminal, but not carried across the field as when the terminal in 
question is negative. 

The following explanation of the phenomenon, from which 
the mathematics part is omitted, is due to Prof. Stokes. Sup- 
posing the magnetic field to be uniform, the lines of force will 
be straight lines from pole to pole. In such a conditiou ever)'- 
thing being symmetrical no rotation would take place. But if 
through any local circumstance the path of the current be dis- 
torted and displaced, then each element will be subject to two 
forces, one tending to turn the current round the axis, the other 
tending to make it follow the shortest path so as to diminish the 
resistance. 

And the general nature of the phenomenon may be described 
as follows First, we have the bright spark of no sensible 
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duration, which strikes nearly in a straight line between the 
terminals. This opens a path for a continuous discharge, which 
being nearly in a condition of equilibrium, though an untranslat- 
able one, remains a short time without much change of place. 
Then it moves rapidly to its position of equilibrium, the surface 
which is its locus forming the sheet. Then it remains in its 
position of equilibrium during the greater part of the discharge, 
approaching the axis again as the discharge falls, so that its 
equilibrium position is not so far from the axis. Thus we see 
two bright curves corresponding to the two positions of approxi- 
naate rest united by a less bright sheet, the first curve being 
nearly a straight line, and the second nearly a helix traced on a 
cylinder of which the former line is a generating line. 

It was noticed that the sheet projected a little beyond the 
helix. This may be explained by considering that at first the 
discharge is more powerful than can be maintained, so that the 
curve reaches a little beyond the distance that can be main- 
tained.” 

The appearance of the discharge when viewed in a revolving 
mirror (except the projection beyond the sheet, the illumina- 
tion of which was too feeble to be observed) confirmed the above 
remarks. 

Linnean Society, April 6. — Prof. G. Busk, vice-president, in 
the chair. — S. P. Agar, the Rev. R. F. Clarke, W. R. Guilfoile, 

, Prof. H, A. Nicholson, J. Scully, and W. Waterfield were elected 
~ Fellows of the Society. — Dr. Day exhibited a Kingfisher and 
Unio, the former having been drowned by closing of the valves of 
the latter. — Mr. E. M, Holmes laid before the . Society some 
rare mosses obtained in Kent. The localities, <S:c., of Anacalypta 
^jiEspiiosa^ Sdigeria paitcifolia, Mypmim silcsiaciuRy Dicranurn 
montanu?n, and JD. fiagdlare were specially commented on. — 

^ Mr. Plolmes also showed the root of T'hapsia gargamca var. sil~ 

I phimn^ which is^'said to possess a remarkable power of healing 
I wounds ; though a fatal root to horses and camels. — G. J. 

I Romanes read an account of some new species, varieties, and 
monstrous forms of Medusm (see p. 496). — Dr. Francis Day 
' read a paper on some of the fishes of the Deccan, more 
particularly describing and critically treating of between fifty and 
isixty species, a few of which are new. Besides geographical 
Vange, questions of physiolbgical import are touched on. He 
^trongly recommends the “M-asheer” [Barbus toT), to English 
Ipisiculiurists as worthy of introduction into our rivers. This fish 
hs well known, not only for the sport it affords the angler, but 
‘also for the excellence of the flavour of its llesh. It equals or 
/even surpasses the salmon in size, but unlike the latter never 
jenters salt water. It deposits its ova in the hill-streams. For 
ithese and other reasons he believes it well adapted for acclima- 
Itisalion. — A second paper of Dr. Day’s rtferred to the introduc- 
tion of Trout and Tench into India. Fie stated it may now be 
|coucluded that the Loch Leven Trout {Salnio levcmu), and the 
^Tench {Tinea vulgaris), have bred there, and may prove an 
^eventual success. A specimen of the Loch Leven trout reared 
jin the Neilgherry waters was exhibited at the meeting. Its 
jweight out of spirit oz. ; its greatest length 6F inches. Mr. 
'Thomas, of the Madras Civil Service, in 1S63, and Dr. Day in 
jiS66, each attempted but unsuccessfully to carry out and hatch 

( 'Trout ova in India ; it was reserved for Mr. Mclvor a few yeax's 
later to succeed. The latter, in 1S73, wrote, *‘all our fish are 
breeding rapidly,” &c. The above specimen was caught January 
1S76. Dr. Day moreover remarks ^ ‘ whether trout will perma- 
nently succeed in Plindostan has yet to be solved.” — Mr. C, H. 
Wade read some notes on the venous system of birds. These 
contained observations relating to abnormalities in their distribution 
in certain of our British songsters. — Dr. G. E. Dobson communi- 
cated a paper of Dr. J. l 3 . McDonald’s, on a new genus of 
trematoda, and some new or little known parasitic hirudinei. 

' Resemblances between these groups are traced, though these 
are merely indicative of a representative relationship or 
one of analogy. — A paper entitled notes on Lowe’s MS. list 
of Webb’s type shells from the Canaries (1S29), and on the 
• annotations thereon of D’Orbigny {1839), and Lowe (1S60}, by 
t tbe Rev. R. B. Watson, was briefly noticed by the secretary. — 
^ The following teclinical contribution was taken as read : A list 
of marine shells (ninety-five in all) chiefly from the Solomon 
Islands, with descriptions of several new species, by E. A. 
I Smith. 

Chemical Society, April 6. — Prof. Abel, F.R.S., president, 
I in the chair. — The first paper read was a preliminary notice on 
I the action of sulphuric acid on naphthalene, by Dr. J. Stenhope 
I and Mr. C. E. Groves. Frgm amongst the products of 'the 


reaction the authors have succeeded in isolating two new isomeric 
compounds, which they call naphthalene sulphones. — Three 
notes from the Laboratory of the Yorkshire College of Science 
were then communicated by Prof. T. E. Thorpe, namely, On 
the action of the copper zinc couple on potassium chlorate and 
perchlorate, by Mr. H. Eccles ; On thallium chlorate, by Mr. J. 
Muir ; and On the isometric relations of thallium, by Mr. Thorpe 
himself. — Finally, Dr. FI. E. Armstrong read a paper on the 
nomenclature of the carbon compounds, the discussion of which 
was adjourned until the next ordinary meeting, which will be on 
Thursday, April 20, 

Zoological Society, April 4. — Prof. Newton, F.R.S., vice- 
president, in the chair. — Mr. H. E. Dresser exhibited and made 
remarks on a specimen of a hybrid between the Black Grouse * 
and Hazel Grouse, belonging to Mr. J. Flower, and supposed to 
have been obtained in Norway. It had been purchased in the 
flesh in the London market. — Prof. Newton exhibited and ^ 
remarked upon a copy of a Dutch translation of Pliny, contain- 
ing a figure of the Dodo ( Did^ts ineptus) and belonging to the 
Rev. Richard Hooper, which seemed to be an earlier edition of 
the same work which was formerly in the possession of the late 
Mr. Broderip, and was described by him in the Society’s '‘Trans- 
actions” (vol. iv., p. 183). — Mr. R. Bowdler Sharpe exhibited 
a specimen of the true Swedish Sur^iia ulula, obtained many 
years ago at Amesbury, in Wiltshire, being the first recorded 
British-killed example of this species. — M. A. H. Garrod read, 
a paper in which he gave a description of the organs and some, 
of the most important muscles of the Darter {Plotus ankingd)}i 
from specimens which were recently living in the Society’s col-, 
lection. — Mr. Edward R. Alston read a paper on the genus', 
Dasyprocia, and gave a description of a new species from Central i 
America, for which the name Dasyprocla isthmica was proposed. 
The geographical range and synonomy of the other Agoutis were 
reviewed j D, punctata of Central America was regarded as dis- 
tinct from D. azares of South Brazil, and D. variegata was 
shown to extend into New Grenada. In all ten species of 
Agouti were recognised as distinct. — A paper by Mr. P. L. 
Sclater and Mr. O. Salvin was read, in which they gave descrip- 
tions of fifteen new species of birds from Bolivia. Amongst 
these was a singular new form belonging to the Tanagridse pro- 
posed to be called Plalacothratipis dentaia . — A second paper by 
the same authors contained a revised list of the Neotropical 
Anatidm. 

Royal Microscopical Society, April 3. — Mr. H. C. Sorby, 
F.R.S., president, in the chair. — A paper by M. Renard, of 
Louvain, “ On some results from a microscopical study of the 
plutonic and stratified rocks of Belgium,” was read and illus- 
trated by some beautiful chromo-lithographs. The paper chiefly 
dealt with the question of temperature at which these rocks had 
been formed, and the conclusions deduced from the presence of 
crystals and fluid in the cavities pssigaed 307''’ Centigrade as the 
probable heat at that period- The chairman expressed his great 
satisfaction that by a totally different process of reasoning M. 
Renard had arrived at results so near to those which he had himself 
reached some years ago. — A paper by M. Brock, “On a new 
slip for mounting opaque objects,” was communicated to the 
meeting by Prof. Rupert Jones. — A paper by Dr. J. J. Wood- 
ward, “ On the markings of PTavicula rkomboides,^* was read to 
the meeting bv the Secretary. It was illustrated by a series of 
photo-micrographs, which deservedly called forth the admiration 
of all who examined them. 

Anthropological Institute, March 28.— Col. A. Lane- 
Fox in the chair. — Mr. R. B. Swinton, was elected a member. 
— Capt. II. Dillon exhibited a collection of flint implements and 
arrow-heads recently made by him in the neighbourhood of 
Dytchley, Oxon. — Mr. E, B. Tylor, F.R.S., read a paper on| 
Japanese mythology. The legends current in Japan are derived j 
from three sources. Part belong to impotted Buddhism, parti 
are taken from Chinese mythology, and the remainder, to the ] 
ethnological interest of which the present paper called attention, ■ 
are of native Japanese origin. It contains nature-myths of re- 
markable clearness, but distinct in their features from those of 
India, Greece, &c. Thus the episode of the Land-forming-god, 
who springs from the asi or flag which binds together the new- 
found marshy coast-land of Japan, belongs to what is, in fact, 
geology expressed in mythic language. Again, the birth of the 
Sun-goddess, and her transference to the sky as Ruler of Heaven, 
is followed by a graphic story of the visit paid to her by her 
brother, who is no doubt the personified Wind or Tempest, as 
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he is described as mild and gentle when unprovolced, and always 
with tears in his eyes rain), but when resisted he bursts 
into uncontrollable fury, uprooting trees and devastating the 
w'orld. Frightened with his violence, bis sis^-er, the Sun-god- 
dess, retires into a cave in the sky, closing the entrance with a 
rock, and leaving the world in darkness. By the advice of the 
god of Thought, a tire is kindled and dances performed outside, 
and the sacred mirrors and pieces of cut paper which 

still form the furniture of a Szpi-i'tf temple, are displayed. The 
Sun peeps forth, and is then pulled out altogether, and the cave 
closed. The whole episode is evidently a mythic picture of the 
Sun hidden in tempest in the clouds as in a cavern, till she 
comes forth again to enlighten the world. — A paper on the term 
“Religion” was read by hir. Distant. He said that the pos- 
session or non-possession of religion, and the nature of the reli- 
gion possessed were usually made by our leading anthropologists 
tests of development in civilisation and culture. But accounts 
are often untrustworthy, and depend upon the. bias of the in- 
quirer. Also, “ Religion ” is an undefined term ; scarcely two 
writers on culture agreeing on the subject. Indeed, some of the 
religious ideas of savages are found to be held by eminent men. 
A term required to be used, that was alike capable of being con- 
ceived and incapable of being misunderstood. — In the ^scus- 
sions IMr. Tatui Babo, Mr. Conway, Mr. Moggridge, Mr. 
Bouverie Pusey, Mr. Jeremiah, and others, took pare. 

Institution of Civil Engineers, March 2S. — Mr. Geo. 
Rob. Stephenson, president, in the chair. — The first paper read 
was on sewage interception systems, or dry-sewage processes, by 
Mr. Giibeit R. Redgrave. — The second paper read was on. the 
treatment of sewage by precipitation, by Mr. W. Shelford. 

Paris 

Academy of Sciences, April 10. — Vice-Admiral Paris in 
the chair. — The following papers were read : — Experimental 
critique on the formation of sugar in the blood, or the function 
of physiological glycsemia, by M. Cl. Bernard. — Analytical solu- 
tion of the problem of distribution in a magnet, by M, Jamin. — 
Vegetation of maize commenced in an atmosphere without car- 
bonic acid, by M. Boussingault. The grain, germinating, pro- 
duces a fertile atmosphere one containing carbon), in wdiich, 
with aid of light, the leaves organise chlorophyll, and then 
amylaceous and saccharine matters. — Verbal observations on the 
same subject, by M. Pasteur. — Seventeenth note on the electric 
conductivity of substances that are mediocre conductors, by M. 
Du hloncel. The substances here studied are the stems of certain 
shrubs, and the human body. The conductivity of the former 
varies with the mode of application of the electrodes, the nature 
and thickness of the bark, and the season. The resistance of the 
human body between the wrists is estimated at 350 to 220 kilo- 
metres. But w'hen the skin is dry, and at the commencement of 
an experiment, it may exceed 2,000 kilometres. — Experiments on 
the schistosity of rocks ; geological consequences that may be 
deduced, by M. Daubree. The geometrical arrangement of the 
leaves of crystalline masses and Jurassic layers above them in 
various central formations of the Alps (Mont Blanc), are ex- 
plained, through experiment, as the effect of flow of a mass 
which was not completely solid. — Discussion of barometric 
curves continued from March 7 to 14, 1876 ; best process for 
comparing the course of the temperature and the pressure, by 
M. Sainte-Claire-Deville. — On the trombe of Heiltz-le-Maurupt 
(Marne), Feb. 20, 1S76. Two persons witness that the iro?nbe 
descended ; the -windows of the town-ball were broken inw-ards, 
which is against the suction-hypothesis, as is also the fact that 
the circle of mechanical action w^as very distinctly circumscribed. 
— On the displacement of lines in the spectra of stars, produced- 
by their movement in space (continued), by P. Secchi, — M, 
Borchardt was elected correspondent of the Academy in the 
seciion of geometry, in place of M. le Besgue. — Velocity ol 
thermal flow in a bar of iron (second part), by M. Decharme. — 
On the solar spots and the physical con.stitution of the sun, by 
M. Plant A A horizontal sheet of filter paper, moistened wdth 
ialt water, is connected above with the negative pole of the 
secondary batterv ,* on bringing up towai'ds it from below the 
positive electrode, a crater- like cavity is formed with torn 
edges projecting towards the + electrode (light and vapour 
also being emitted) ; and the aspect is very much that of 
sun-spots. M. Plante also studied the incandescent globules 
obtained in fusing thick metallic wires with a strong electric 
current of quantity, and draws a parallel between their structure 
and that of the sun. — Influence of the asparagine contained in 
saccharine juices (of beet and cane) on the saccharimetric test ; 


destruction of the rotatory power of asparagine ; method of deter- 
mination, by MM. Champion and Pellet.— The elephants of 
Mount Dol ; attempt at organogeny of the system of molar 
teeth of the mammoth (second comniimication), by M. Sirodot. 
—On the optical effects of lamellar snows floating horizoiiLally, 
by M. De Fonvielle.— On the catastrophe of Grand Sable (di.s- 
trict of Salazie) in the Isle of Reunion ; .second note by M. 
Vinson. He endeavours to show it was the work of subter- 
ranean fire, which prepared a normal eruption that followed. 
—Letter from M. Cassien on the same subject; he rejects the 
idea of volcanic action.— On the catastrophe of the Jabin pits 
(Feb. 4, 1876), by M. Riembault. Fine coal-powder, suspended 
in air, is explosive. In the Jabin pits a little fire-damp was pro- 
bably first inflamed at a poin^, and this ignited the coM-powder, 
which, under high temperature, liberate, s its explosible ga.ses. 
The galleries were found incrusted with coke, evidently the 
result of combustion of coal. The air of the miner’s hmg.s 
forming part of the explosive atmosphere, is inflamed with it. — 
On the hatching of the winter egg of Phylloxera ; note by 
M. Balbiani. Pie succeeded in observing a young Phylloxera 
(April 9) immediately after hatching. lie regards it as a fourth 
specific form of the animal.— On a compensating balance wheel 
for marine and other watches, by M. Winnerl.— On the theory 
of the proof plane, by M. Bonty.— Note on the coloured rings 
produced by pressure in gypsum, and on their connections with 
the coefficients of elasticity, by M. Janettaz.— On the employ-- 
ment of Gramme’s magneto-electric machines fur lighting the 
large halls of railway stations, by M. Sartiaux. — Simple appa- 
ratus for the analysis of gaseous mixtures by means of absorbent 
liquids, by M. Raoult. — On exchange of ammonia between 
natural waters and the atmosphere, by M. Schloesing. — On the 
products of reduction of ancthol, and on the probable constitu- 
tion of this substance, by M. Lnndolph. — On change of the 
volume of organs in its relations to circulation of the blood, by 
M. Franck.— Researches on the functions of the spleen, by MM. 
Malassez and Picard. Iron appears to be, in the spleen, purely 
and simply in the state of hmmoglobin the same as that of the 
blood. — The physiological relations between the acoustic nerve^^ 
and the motor apparatus of the eye, by M. Cyon. — On tTie"” 
embryology of NemerLlna, by M,^arrois. — Osteological cha- 
racters ; observations on the persisflflce of the intermaxillary in 
man, by M. Roujou.^ — Action of sulphide of carbon on an insect 
which attacks the plants of herbaria, by M. wSchnetzler. 
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SCIENTIFIC IVORTHIES^^ 

VI L— Sir Charles Wheatstone, Born February 
1S02, Died October 19, 1875 

ARLES WHEATSTONE was the son of a music- 
seller at Gloucester, where he was born in February 
1802, and was educated at a private school in that city. 
His father afterwards came to London, where he became a 
teacher of the flute. He had, we bel eve, some share in 
the musical education of the Princess Charlotte, a fact of 
which he was never tired of boasting. In 1823 young 
Wheatstone removed to London and commenced business 
as a musical instrument maker, and in the same year made 
what was probably his first contribution to scientific lite- 
rature in a paper entitled New Experiments on Sound,” 
contributed to Thomson’s “Annals of Philosophy.” In 
1827 he contributed to the Quarterly joumal of Science 
an account of “ Experiments on Audition,” and a descrip- 
tion of the beautiful toy known as the Kaleidophone. In 
1S33 he read an important paper to the Royal Society, 
“ On the Acoustic Figures of Vibrating Surfaces.” In 
this memoir the author gave for the first time the laws 
of formation of the varied and beautiful figures dis- 
covered by Chladni. He continued for several years to 
devote his attention to Sound, and subsequently to Light. 
He was appointed Professor of Natural Philosophy in 
King’s College, London, in 1834, and in the same year 
made his celebrated experiments on the velocity of an 
electric discharge by the aid of revolving mirrors, 
Wheatstone does not seem to have lectured regularly at 
King’s College, and many of his discoveries were 
described to the world by Faraday at the Royal Institu- 
tion. Indeed he was not well adapted for public lecturing ; 
he was so nervous that even in a very small company he 
usually sat silent. Though his discoveries have become 
of such immense practical importance, Wheatstone him- 
self was far from being a practical business man ; on this' 
account he often failed to reap the substantial fruit 
of his discoveries, Wheatstone was married 0.1 Feb. 12, 
1S47. 

Wheatstone’s name is intimately connected with the 
early history of Spectrum Analysis. In a paper read in 
183s, “On the Prismatic Analysis of Elective Light” at 
the Dublin meeting of the British Association, he an- 
nounced the existence of rays of definite refrangibility, 
emitted in the volatilisation of metals by the electric 
spark. He showed that the spectnim of the electric spark 
from different metals presented each a definite series of 
lines differing in colour and position from each other, and 
that these appearances afforded the means of distinguish- 
ing the smallest fragment of one metal from that of 
another. “We have here,” he wrote, “a mode of dis- 
criminating metallic bodies more readily than that of 
chemical examination, and which may hereafter be em- 
ployed for useful purposes.” These last words furnish 
the keynote to all Wheatstone’s work ; however valuable 
may be the services he has rendered to pure science, his 
great ultimate aim was the useful and practical. It was at 
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the meeting of the British Association in 1838 that he 
described and exhibited the newly-invented stereoscope, 
and at the 1848 meeting he described his “polar clock,” 
an instrument for ascertaining the time by means of the 
change in the plane of polarisation of the light of the 
sky in the direction of the pole. One of these instruments, 
we believe, has been sent out with the Arctic Expedition. 
Wheatstone’s description of the rheostat, and of the well- 
knoMm “ bridge ” which bears his name, is printed in the 
Transactions of the Royal Society for 1843. Indeed, it is a 
popular error to suppose that Wheatstone’s scientific fame 
rests solely on his connection with the electric telegraph ; 
he would have deserved an honourable place in the annals 
of science had this practical application of electricity 
been yet undiscovered. In the Catalogue of the Royal 
Society alone will be found the titles of upwards of thirty 
papers by him, not to mention many others scattered 
about in various publications. 

The President of the Italian Society ot Science, of 
which he was made an honorary member in 1867, said, in 
conferring the honour, that the applications of the prin- 
ciple of the rotating mirror are so important and so 
various that this discovery must be considered as one 
of those which have most contributed in these latter 
times to the progress of experimental physics. “ The 
memoir on the measure of electric currents and all ques- 
tions which relate thereto and to the laws of Ohm has 
powerfully contributed to spread among physicists the 
knowledge of these facts and the mode of measuring 
them with an accuracy and simplicity which before we 
did not possess. All physicists know how many re- 
searches have since been undertaken with your rheostat 
and with the so-called ‘Wheatstone Bridge/ and how 
usefully these instruments have been applied to the 
measurement of electric currents, of the resistance of 
circuits, and of electro-motive forces.” 

With regard to the scientific value of the revolving 
mirrors, M. Dumas spoke as follows in the address which 
he gave at ihe obsequies of Wheatstone in Paris “ This 
admirable method enabled Arago to trace with a certain 
hand the plan of the fundamental experiment which 
should decide whether light is a body emanating from the 
sun and stars or an undulating movement excited by 
them. Executed by an accomplished expetimenter, it 
proved that the theory of emission was wrong. This 
method has then furnished to the philosophy of the 
sciences the certain basis on which rest our ideas of the 
nature of the forces, and especially of that of light. By 
means of this or some other analogous artifice, we can 
even measure the speed of light by experiments purely ter- 
restrial, which, pursued by an able physicist, have guided 
the measure of the distance between the earth and the 
sun.” 

As to Wheatstone’s connection with the electric tele- 
graph, it is unnecessary for us here to speak, as this was 
so fully gone into in the series of articles on “The Pro-, 
gress of the Telegraph,” in vols. xi. and xii, of Nature. 
De la Rive, in his “ Treatise on Electricity,” (Part VI L, 
Chap. I.), states so fairly Wheatstone’s connection with 
telegraphy, that we quote here what he says : — 

“ The philosopher who was the first to contribute by his 
labours, as ingenious as they were persevering, in giving 
to electric telegraphy the practical character that it now 

p r> 
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possesses, is, without any doubt, Mr. Wheatstone. This 
illustrious philosopher was led to this beautiful result by 
the researches that he had made in 1834 upon the velocity 
of electricity — researches in which he had employed insu- 
lated wires of several miles in length, and which had 
demonstrated to him the possibility of making voltaic 
and magneto-electric currents pass through circuits of 
this length. It was in 1837, in the month of June, that 
Mr. Wheatstone took out his first patent He first em- 
ployed five conducting- wires, between two distant stations, 
acting upon five magnetised needles, the movements of 
which, being combined two and two, were enabled to pro- 
duce several difierent signs. Mr. Wheatstone, at this time, 
enteared into pai'tnership with Mr. Cooke, who had like- 
wise devised an ingenious telegraphic apparatus founded 
upon the same pnnciples. The English philosophers, 
from the very first, had added to the telegraph — properly 
so called — an apparatus intended to call the attention of 
the observers, and designated under the name of Alarm, 
. , , The principle upon which this alarm is founded 
mdudes an immense number of applications, for it enables 
man to put in action — at any distance whatever — all the 
feces of mechanics, in an instantaneous manner. Indeed, 
iaore jecently. Mr. Wheatstone applied it to the construc- 
tion df his dial telegraph ; and it is the same principle 
which servos as the basis of Morsels telegraph, invented 
^ nearly the same period.”— Part VI L 
L 


may repeat here a fact which does not appear 
^ or recognised, that Wheatstone 

at st^iwrine tele- 
graphy. ixom 

early as 1837 he was thinHng lorfy a 
inter^ted in the subject ; and in February, 1840, he 5 
his opinion before a Select Committee of the House of 
Ctmomons as to the practicability of establishing electric 
eommunication by means of a cable between Dover and 



Calais. 


Wheatstone's applications of electricity were almost 
immmerable. His electric clocks are well known ; various 
^Lecfteic registers were invented by him, one especially for 
a ■VOTety of meteorological data, and another, 
I5^t;h acts as a chronoscope to register the velocity of a 
bullet Indeed, his ingenuity was mairvellous, and, as we 
have already hinted, there are doubtless many useful in- 
wentkms due to him, of which he has reaped neither 
,the profit nor the credit. 

Wheatstone received many “ honours ” during his life- 
time. He was made a Fellow of the Royal Society in 
ia 1868 he was knighted, in 1873 he was elected a 
member of the P^is Academy, and had altogether 
upwards of thirty foreign distinctions. The following 
estimate of Wheatstone and of his contributions to 
science is from the pen of Signor Paul Volpicelli, the 
distinguished Italian electrician. 


The Academy of Sciences of the Institute of France, 
aJfe its siaiue of October 18, 1875, was informed by 
perpetua’ secretary, M. Dumas, that the illustrious 
v'Bhghsh physicist, Charles Wheatstone, was seriously ill 
at tne H6tel du Louvre. By the 17th of the 
fears for the safety of that savant were 
hed^ and it was believed that he would 



soon be completely restored to health. The hope un- 
happily proved fallacious ; an aggravation having occurred 
in the pneumonitis, which was thought to have been 
overcome, carried off that distinguished physicist on the 
iQtli of the month from his friends and from science. 

Our Reale Academia dei Lincei was profoundly afflicted 
at this irreparable loss, which deprived it for ever of one 
of the most celebrated of its foreign correspondents, who 
was and will continue to be one of the proudest and most 
pure scientific glories, not only of England, but of the 
whole civilised world, since science does not know nation- 
alities, but belongs to all countries. 

The brilliant Wheatstone inevitably became possessed 
of ail those honours which science is wont to confer on 
her eminent votaries, and in 1875 obtained from the 
Academy of Sciences of the Institute of France a title of the 
highest distinction, that, viz., of one of the eight Foreign 
Associates. Among the cultivators of physics the name 
of Wheatstone will never be forgotten ; neither the pre- 
sent nor the future can forget his rare penetration, the 
inventiveness of his genius, his discoveries, and the un- 
common ability with which he reproduced in machines 
the phenomena of nature. 

His name will be as that of a star to whose light will 
turn the minds of those who desire to comprehend the 
progress of physical doctrine. In doing honour to the 
memory of this our illustrious foreign correspondent, it 
will be best to record his scientific labours, which are all 
of the highest interest. 

lathe present short obituary ' notice we shall merely 
give a rapid sketch of the principal physical researches of 

ajustdous deceased* 

iqi 1500, or there- 

' £9 from a 

picture it was not possible to obtkin the of 
But Wheatstone, reflecting profoundly in 1838, on 
physiology of vision, invented the catoptric stereoscope, 
with which he philosophically solved the problem of the 
optical and virtual production of relief. 

This instrument was a converted dioptric of the father 
of modern optics, the distinguished Brewster, and at the 
‘same time was more simple, more popular, and more 
elegant. Continuing to study the physiology of vision, 
Wheatstone succeeded in constructing the diaphragmatic 
stereoscope, z\c, without mirror and without lenses, but 
merely with a diaphragm. With this instrument there 
could be received coexistently on the retina three images, 
two, viz., one photographic, and one in relief, produced 
from the first two. 

The diaphragmatic stereoscope manifested, better than 
the two others, the physiology of vision ; it was published 
in the " Atti dell. Academia Pontifleia dei Nuovi Lincei,” 
t. vii. p. 219, and in the work entitled “ Monographic du 
Stereoscope,” by H, De la Blanch^re (Paris, 1861), as 
also in the Cos?nos, 

The use of the stereoscope, whether catoptric, dioptric, 
or diaphragmatic, would have remained pretty restricted, 
if photography had not come in to greatly extend that 
use, in its application to industries, arts, and sciences. 

When one undertakes to study the hyperoptics, it often 
happens that the vibrations of the molecules of ethfer, 
constituting a luminous wave^ are found difficult to 00^ 
ceive, 
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To remove this difficulty, Wheatstone invented a very 
ingenious apparatus, by which the vibratory motions of 
the luminiferous ether could be represented with consider- 
able fidelity, and especially the phenomena of polarisa- 
tion, whether rectilinear, circular, or elliptic. 

Many were the achievements realised by Wheatstone 
in applying himself to optics : we owe to him the inven- 
tion of a kaleidoscope, in which the persistence of im- 
pressions on the retina was utilised in demonstrating the 
transversal vibrations of an elastic rod fixed at one of its 
extremities ; we owe to him one of the most sensitive 
photometers, as also the way of estimating the duration of 
lamps, the movements of the sea, and the ramifications of 
the retina; the difference between the solar and the electric 
light, and the lines of the light obtained from combustion 
of bodies brought to the poles of the voltaic battery. He 
was, further, the inventor of the polar clock, an instru- 
ment designed to indicate the hours through observation 
of the plane of polarisation of light of the blue sky in the 
region of the North Pole. That instrument, improved by 
Soleil, was marvellously adapted for finding the neutral 
points of Arago, Babinet, and Brewster. 

The science of acoustics also profited by the valuable 
researches of our Lincean correspondent, for he experi- 
mented on sound and on hearing, devised his kaleido- 
phone, occupied himself with resonance or reciprocal 
vibrations produced by a column of air ; he also studied 
the transmission of musical sounds, and the figures ob- 
tained with sand on a vibrating surface, or acoustic 
figures. 

Moreover, he cultivated, with great advantage to science, 
electro-dynamics ; and devised two rheostats, one for great, 
the other for small resistances. 

We are indebted to the illustrious deceased for many 
other scientific contributions, which have realised a 
notable progress in various branches of modem physics, 
and especially in telegraphy. Among these contributions, 
which time would fail fully to enumerate, we must not 
omit to speak of the method, so fruitful of valuable con- 
sequences, by which Wheatstone determined the velocity 
of the electric discharge in a metallic wire. 

He was likewise skilled and practised in ballistics ; and 
he employed the uniform rotation of two pasteboard discs, 
toed on a common horizontal axis passing through their 
centres, to ascertain the initial velocity of a projectile 
fired from a gun. The projectile, traversing with uniform 
velocity these rotating discs, produced within two holes^ 
the dififearent situations of which afforded a means of 
determining the initial velocity of the ball. 

Wheatstone was the first to employ the rapid rotation of 
a reflecting disc for measuring the velocity of propaga- 
tion of an imponderable agent, without resorting to great 
distances, such as the planetary. After having in vain 
turned the spark-exciting organ round an axis, hoping to 
be able toTinorease the extent of sparks, and also to alter 
their direction, according to the direction of turning, he 
conceived the idea of cornmnnicating to a reflecting disc 
or plane mirror a very rapid rotatory action, by which the 
electric spark produced at a certain distance from the 
disc might be refiected. 

The interesting consequences derived from these expe- 
riments are — (i) that electridty takes an appreciable time 
in traversing a distance, whence maybe inferred approxi- 


mately the velocity of the electric current ; (2) that this 
velocity does not depend on the direction of the electric 
current ; (3) that of three sparks, refiected by this means, 
in the same horizontal direction, the two lateral ones 
appear contempoianeously, but the middle appears re- 
tarded with respect to the first, which fact is not recon- 
cilable with the hypothesis of Franklin on the nature of 
electricity ; (4) that the same method was adopted by the 
celebrated Arago, whose experiments lead to a decisive 
judgment which of the two theories on the nature of light, 
that based on emanation, or that based on ethereal vibra- 
tion, must prevail. 

The fact that we now possess methods of determining 
the velocity of light so practical, elegant, and speedy as 
those of the distinguished physicists Fizeau and Foucault, 
IS due to the method of rotating mirrors, which was intro- 
duced through this order of researches of the English 
physicist, of whom we deplore being for ever bereaved ; 
the fame of whose discoveries is everywhere — 

“And with the world itself shall still endure,” 

Dante, Inf,^ ii. v, 60. 

P. VOLPICEI.U 


THE PROGRESS OF THE LOAN COLLECTION 

V ARIOUS are the trains of thought suggested by a 
visit to those galleries in which the science of the 
past and the present is being represented by so goodly 
an array of its working implements. If one has been at 
all in sympathy with the movement which is now so 
near its goal (and who that has in the least appreciated 
the progress and benefits of science can be out of 
sympathy with it ?), it will, first of all, be truly gratifying 
to him to observe on every hand such manifest tokens 
of hearty co-operation in the movement. Even those 
who are engaged in marshalling the various treasures 
of the departments which have, been entrusted to their 
charge seem to be animated with an unusual zeal (a zeal 
promising the best results), and, at first sight even, 
it is evident that the various museums and private 
collections in this country and on the Continent have 
been ransacked for some of their choicest contents to be 
sent to these South Kensington galleries, aiding the cbm^ 
pletion of an ideal which is true in its comprehensiveness. 
The nations of the Continent who were appealed to for 
their support of the scheme, have shown, many of them, 
by an activity which is beyond all praise, bow warmly the 
proposal has been entertained. This is especially true Of 
Germany. The Berlin Committee appointed a short time 
ago, and including some of the foremost names in Science^ 
while it gained also the useful accession of Imperial 
influence, promptly made application (the rime was 
to the various Univexsities and Polytechnic 
throughout the country, and they were met as j 

so that soon quite a network of subordinate 
came into being, aH working harmoniou$lyf^f^® thfe com- 
mon end. The German contriburion^ a very eon-' 
siderable proportion of the whole ftey, in pommem 
w'ith contributions from the Con^rinmf generally, hre indeed 
surprising in their extenl^ if ^ T^nti^er the shortness of 
time allowed and the miiqiib<dharaGt of the exhibition. 
Both Germany an 4 been doing all that th^ 
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can up to the latest moment, and this has somewhat 
retarded the arrangements. The Russian contributions 
have not yet been received. The collection of instru- 
ments from Italy is, in many respects, of a peculiarly 
interesting character. 

A catalogue and a series of handbooks are in 
course of preparation. Some idea of the extent of the 
collections may be obtained from the fact that in the 
former there will be somewhere about 6,000 entries. 
The nature and value of the handbooks for the various 
departments may be learned from the fact that they are 
prepared by such men as Huxley, Henry Sm th, Clifford, 
Maskelyne, Carey Foster, Guthrie, Clements Markham, 
Lockyer, and others. The entire work, extending to some 
300 pages, in which the history and functions of the several 
instruments are dealt with, will be expounded in a clear 
and succinct manner. 

It would be impossible, 'we imagine, to walk through 
those corridors and inspect the various objects encased 
on either hand, without soon beginning to marvel at the 
multiplicity and complexity of the tools which science has 
come to construct for herself in the progress of her in- 
quiries ; and at the degree of precisian and skill to which 
she has at length attained, after many a tentative and 
faltering step towards the end in view. Yet it may truly 
be said, that as the branches and divisions of science 
multiply in increasing ratio, and therewith also the appara- 
tuses become more and more complicated, the investigator, 
acquiring a deeper insight and wider range, ere long 
perceives a unity where he had not previously imagined 
it, and finds that many things which had seemed to be so 
many disjecta membra are knit together in the closest in- 
terrelations. It is perhaps not among the least benefits 
accruing from an exhibition like the present, that scientific 
men are enabled to survey, in close juxtaposition with 
their own line of research, other lines which they may 
have given little heed to, or but imperfectly compre- 
hended. To an outsider also, who appreciates the keen 
enjoyment of scientific tastes, and is not hopelessly devoted 
to a hobby, the comparison cannot fail to be pleasant and 
instructive. 

Again, that progress of science just referred to, from the 
less perfect to the more perfect, from the rough and 
clumsy to the finished and refined, in the construction of 
her instruments, affords a retrospect that is fascinatingly 
instructive. In the inspection of the collection one comes 
ever and anon upon some antiquated-looking instrument of 
plain proportions and great simplicity, which almost seems 
as though it had stumbled by mistake into the company of 
its elegant and brightly furbished conquerors — had come 
among a generation that knew it not. Yet these ancient 
relics have a deeply interesting history, and they will 
^ doubtless attract to themselves no small share of 
attention from the visitors who will take advantage, we 
trust, in large numbers, of the unique opportunities this 
exhibition affords. Mor would any contempt which 
might momentarily arise for the unpretentious and un- 
couth figure of these instruments be long in giving place 
to a sort of veneration and awe, for the story they have 
to tell that they took shape under the hand or at 
least under the thoughtful direction of a Galileo or 
a Herschel. 


The general arrangement of the exhibition, which, as 
already mentioned, is by no means complete yet, may 
here be briefly indicated. The space occupied is in the 
West and South Courts. After passing through the 
South Court, in which stand the South Kensington 
Museum instruments, the Educational apparatus, and 
those relating to Applied Mechanics, the visitor enters 
the West Court, the northern portion of which contains 
the greater bulk of the present collection. Here in 
succession are arranged the departments of Magnetism 
and Eleciricity, Mathematics, Meteorology, and Astro- 
nomy. On proceeding upstairs and returning, the 
looms devoted to Geography and Geolog}', Biology, 
Chemistiy, and Physics, are successively passed through. 
This will indicate the general arrangement of the whole ; 
but the classification of the various instruments in the 
catalogue now being prepared is considerably more 
detailed. 

It is not our intention here to attempt anything like an 
exhaustive account of the various objects of interest which 
line these courts. In the Astronomical department wall be 
seen several of Galileo's instruments, including tw'o tele- 
scopes made by himself, one of which served for his 
most important discoveries and experiments. The object- 
glass is shown by which he discovered Jupitcris satellites, 
and first saw spots on the sun. The Reale Institute of 
Florence, to which the Exhibition is indebted for these 
instruments, has sent sundry other relics of the great 
astronomer, including a natural magnet, which he armed, 
and an air thermometer and microscope, which were his. 
Nor should we fail to be interested in such instiuments 
as a quadrant of T}cho Brahd, some object-glasses 
and eye-pieces, which were mostly polished by Christian 
and Constantine Huyghens, and a telescope of Huyghens. 
A venerable wooden object near the wall is Sir W. 
HerschePs 7-feet telescope, both mirrors of v hich were 
finished by Sir William's own hands, and theie is also 
sliow’n a lo-feet reflecting Newtonian telescope also made 
by him. Several of Gravesande's instruments are shown ; 
also the apparatus used by Baily in repeating Cavendish’s 
experiments, Foucault's pendulum apparatus, Gauss's 
ptndulumfor demonstrating the rotation of the earth, &c. 
The more modern aids of astronomical observation are 
largely represented, and, among others, there is a beau- 
tiful transit instrument, of novel construction, from 
Germany. 

Among the instruments of a mathematical order are 
Babbage's celebrated calculating machine, also two 
calculating machines constructed in 1775 and 1777 by 
James Black for Viscount Mahon. We might also 
note the integrating machine of Sir W. Thomson. 
The laws of combination of harmonic motions have 
been illustrated by some ingenious apparatus of Messrs. 
Tisley and Spiller, and by a machine invented by 
Mr. Donkin ; but the most important application of 
these laws is to be found in Sir W. Thomson's tidal 
clock, and in a more elaborate machine which draws 
curves predicting the height of the tide at a given part for 
all times of the day and night, with as much skill as can 
be obtained by direct observation. Then there are the 
“Napier bones ” of the inventor of logarithms, used for 
performing multiplication and division. Among mcasur- 
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ing instruments the gauges lent by Sir Joseph Whitworth 
are remarkable for their delicacy. With one of these, for 
measuring the bore of guns, differences of ©ne-ten-thou- 
sandth of an inch can be measured. There is another, 
moreover, by means of which a quantity so minute as one- 
millionth can be grasped. The apparatuses which Joule 
employed in ascertaining the mechanical equivalent of 
heat, are among the collection. 

The field of magnetism and electricity is now a very 
vast one, and in the exhibition it is represented by a cor- 
respondingly large variety of apparatus. A peculiar halo 
of interest gathers round the instruments, many of them 
so simple and homely, with which F araday worked out his 
fruitful ideas. Among old electric machines is one with 
two glass cylinders, one of which is covered with sealing- 
wax, so as to obtain both positive and negative electricity ; 
there is also Nairne’s early electric machine with glass 
globe, Armstrong's hydro-electric machine, &c. Volta^s 
electric lamp is exhibited for lighting gas by means of the 
electric spark. There is an endless variety of batteries, 
and the numerous Holz and other electric machines 
exhibited will afford material for careful study, as 
also the novel forms of magneto-electric and other 
machines which have of late years multiplied so 
fast. Flere may be found apparatus for regulating the 
time and place of an electric discharge; apparatus for 
accumulating electricity ; apparatus for observing the 
effects of discharge of accumulated electricity ; appa- 
ratus for producing, and apparatus for observing, effects 
of continuous electric currents; apparatus for measuring 
the strength of electric currents, and apparatus for mea- 
suring resistance, and so on. In the telegraphic depart- 
ment there is a compicle historical colleouon which must 
be of great interest not only 10 electricians and tele- 
graphists, but to the general public, illustrating the 
progress of the electric telegraph from the time when 
the first idea of it was crudely embodied, down to 
the present time- This collection includes, of course, 
all the classical apparatus which belonged to Wheat- 
stone and Cooke, among which is the original 
Wheatstone Bridge. Many wall be interested in seeing 
the instruments that were used on board the Great 
Eiutcni in laying the Atlantic Cable. There are copies 
of the first German telegraphic apparatus (Goemmer- 
ing’s), and the first needle telegraph (Schelling’s) ; the 
electro-magnetic telegraph apparatus used by Gauss and 
Weber in Gottingen, from 1833 to 1S38, &c., &:c. 

We must here desist for the present, though the majority 
of the sections are still unvisited. It may be understood, 
even from these hasty and imperfect notes — but in any 
case, the reader may soon convince himself by personal 
inspection — how rich and varied is the collection now in 
course of completion, and how ample is the feast therein 
provided for those who feel in any measure drawn to the 
“ beautiful and true in science. 

The date of opening of the exhibition is still uncertain. 
It is hoped that her Majesty will grace the occasion with 
her presence, and conduct the opening ceremony. Some 
of the galleries of the exhibition will probably be lighted 
in the evenings with the electric light, and a considerable 
portion of the apparatus, it is intended, will be kept in 
motion. 


GREENES GEOLOGY 

Geology for Students and General Readers, Part I. 
Physical Geology. By A. H, Green, M.A., F.G.S., 
Professor of Geology in the Yorkshire College of 
Science, &c. (London : Daldy, Isbister, and Co., 1876.) 

T he progress of geological research in every quarter 
of the globe is exceedingly rapid, and discoveries of 
new processes of investigation, leading to the opening up 
of fresh lines of thought in connection with the science, are 
constantly taking place. Hence, in spite of the acknow- 
ledged excellence of some of the existing manuals of geology, 
such as those of Lyell and Jukes, we cannot but hail with 
pleasure the appearance of a new text-book of the science 
— especially of one which, like the present work, is not 
a mere epitome of one or other of the standard treatises 
just referred to, but which aims at some originality in its 
arrangement and mode of treatment of the subject* 
Prof. Green may be congratulated on having written a 
work embodying a vast amount of valuable information, 
which is presented in a very clear and readable form. 

Of the two classes for whom Prof. Green writes, we 
think the general readers ” are those for whom his work 
is best adapted. Some of the chapters, such as the 
ninth, which is entitled, “ How the rocks came into the 
positions in which we now find them,’’ ^^nd the tenth, of 
which the heading is, Plow the present surface of the 
ground has been produced,” are models of clear and 
accurate description, and of logical and forcible reason- 
ing ; they are evidently written by a man with a thorough 
acquaintance with his subject, and no little t.nthusiasm 
for it to boot. We may, perhaps, dcinur to the confident 
tone and the sometimes off-hand manner with which our 
author disposes of the objections of those who differ from 
hiinseif on some of the questions discussed ; yet we can- 
not but feel that the conclusions at which he has arrived 
and which he so clearly states, are the result of inde- 
pendent observation and personal conviction, and are 
not merely adopted at second-hand. While reading many 
parts of this work, it is impossible to avoid the conscious- 
ness that we are following the pleadings of an advocate, 
and not the expositions of a judge ; yet the arguments 
are brought forward with such lucidity and earnestness, 
that we accept the work as embodying the ablest expo- 
sition yet offered to us, of the views of that school of 
geologists to which Prof. Green belongs. Occasionally, 
however, the author is so carried away by his enthusiasm 
in behalf of favourite doctrines, that his confidence be- 
comes something very like arrogance, as in the follow- 
ing passage, with which he concludes his chapter on 
Denudation ; — 

“ The reader will do well to compare with the theory 
of surface* sculpture upheld in the preceding memoirs, 
chapter xix. of the late Prof. Phillips' ^ Geology of the 
Valley of the Thames.’ Elegant and ingenious as is the 
explanation there put forward, there is about it an un- 
satisfactory vagueness and want of definition, which con- 
trasts strongly with the sharp precision and logical cohe- 
rence of the views on the subject of which a sketch has 
teen attempted in the preceding pages, and which are 
steadily gaining ground among modem geologists.” 

In keeping apart from the other portion of his work 
purely speculative questions, and treating of them in two 
chapters at the end of the volume, we think the author 
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has exercised a very wise discretion. In these final 
chapters the reader will find an excellent summary of the 
latest contributions to Cosmogony, and a generally fair 
and impartial discussion of the bearing and value of 
recent geological theories. 

. Of the suitability of Prof. Greenes work as a text-book 
'-j for students/' we regret to say that we cannot speak so 
1 favourably. The ability and enthusiasm with which our 
1 author writes on certain portions of his subject, fail to 
reconcile us to his inadequate treatment and sometimes 
! total neglect of others of equal importance ; and, in 
perusing the book, it is impossible to avoid the feeling 
that the space devoted to the several subdivisions of the 
science must have been determined, not as the result of a 
judicial consideration of their respective claims, but 
almost entirely by the author's peculiar predilections. For 
example, it is rather startling to find in ajwork on Physical 
Geology, extending to 540 pages, no discussion what- 
ever of the phenomena and origin of mineral veins, and 
only, indeed, an incidental mention of their existence I 
A still more serious blemish of the work, considered 
as a student's manual, is the looseness of description and 
inaccuracy of language in certain parts of it. This defect 
is most conspicuous in the second chapter, which treats 
of me characters and classification of rocks, and which 
offers a painful contrast to those later chapters of which 
I we have already spoken. Among the numerous grave 
; errors which every petrol ogist will remark in this chap- 
ter, we may call attention to the following. In the enu- 
meration of the principal crystallographic forms the 
author omits such commonly occurring ones as the penta- 
gonal-dodecahedron, the icositetrahedron, the scalenohe- 
drOD, and the tetrahedron, although some of these have 
to he referred to in subsequent pages of the work j of the 
hemihciiral forms, indeed, Prof. Green makes no mention 
whatever. We are told that when a piece of calc-spar is 
broken up, the shape of the fragments will be identically 
that of the block we started with." Again, we read, in refer- 
ence to the subject of Polymorphism, “ This is spoken of 
as Dimorphism, when the different crystallme shapes are 
two in number ; Trimorphism, when they are three in 
number, and so on.” The italics are our own. In speak- 
ing of the constituents of a rock, the author places side 
by side metals and oxides in the loosest manner, and 
while the formula of soda is written NagO, that of potash 
stands as KO. Olivine is classed as a mineral of the 
augite group, and we read, It is said that augite has 
never yet been found with quartz or orthoclase." “ Per- 
lite” is confounded with “ sphserulite,” certain rocks are 
spoken of as acid/if, trachytes are classified as qiiartsless 
and quartzose^ and no mention is made of the fact that 
nepheline is a usual and highly important, if not an invari- 
able, constituent of phonolites. These and many similar 
errors convince us that Prof. Green has hardly taken that 
amount of care in mastering those principles of chemis- 
try, mineralogy, and petrology which are indispensable to 
the presentation of this part of his subject in a manner 
that will be of real service to the student. And this conclu- 
sion is confirmed when we examine the classification of 
rocks adopted by the author, and many of his definitions, 
such as those of rhyolite, hypersthene rock, and leucite- 
rock ; or again, when we mark the want of judgment so 
. Ir^uently shown by him, as, for example, in rejecting the 


name of “ porphyrite,” while he retains that of apha- 
nite.” Of the little care that has been taken to bring 
this part of the work “ up to date,” we have proofs in 
the circumstance that the dimorphism of silicic acid is not 
mentioned, and that leucite is spoken of, without hesita- 
tion, as belonging to the cubic system. 

It is only fair, however, to point out that this very great 
want of accuracy is far more conspicuous in the earlier 
portions of the book than in its later chapters. This is a 
most unfortunate circumstance, inasmuch as we fear that 
many teachers who examine the work with a view to 
determine its fitness for the wants of students will be 
tempted to lay it down with feelings of disappointment 
and despair before they arrive at its really valuable 
portions. 

We canrvot but remark that Prof. Green's partial failure 
in a work which in many respects presents so much of 
promise, seems to us to have arisen from the attempt, which 
he boldly avows in his preface, that of making the teaching 
of physical geology take precedence of that of petrology 
and palaeontology. While the petrological division of his 
work is treated so much more feebly, as we have already 
seen, than the other portions of the subject, the palaeon- 
tological is omitted altogether. We do not think this can 
be safely done in any work on physical geology, and the 
danger of attempting it is well illustrated in Prof. Green's 
endeavour to explain the manner in which the conditions 
under which different deposits mustThave been' formed is 
determined by geologists ; in this explanation he almost 
entirely ignores the important evidence afforded by the 
characters of the animals or plants^ embedded in the 
sediments. 

Rocks and fossils are the objects with which the geolo- 
gist is called upon to deal at every step of his inquiries, 
and an accurate, if not an extensive,' knowledge of them, 
is indispensable to the student, before he can hope to 
grapple successfully with those broader questions ” for 
which our author shows so much partiality. We cannot but 
regard the attempt to teach physical geology without the 
aid of petrology and palaeontology, as bearing a suspicious 
resemblance to the specious promises which are made 
by those who profess to be able to impart a know- 
ledge of a language without instruction in its grammar. 
We are sure that if such an experiment could have 
been successful it would have been so in the hands of so 
experienced a field geologist, so earnest a teacher, and so 
lucid a writer as Prof. Green ; and,’’ if he has to some 
extent failed, it is only because a more complete success, 
under the conditions accepted by him, was impossible. 
Had our author shown more deference towards the results 
attained by petrolo gists, we feel convinced that he would 
have written with far less boldness on such open ques- 
tions as that of the “metamorphic origin of granite ; ” and 
had he admitted the importance of palaeontological evi- 
dence, he would have recognised the difficulties which 
stand in the way of the acceptance of the theory of alter- 
nations of universal hot and cold climates during the 
earth's past history dependent on astronomical causes. 

The views of scenery in the book are admirably 
selected, but unfortunately their value as illustrations of 
the text is greatly detracted from by the inferior style 
in which, in too many cases, the wood-engraving has 
been executed. 



April 27 , 1876 ] 


NATURE 


507 


DITTMAJi’S CHEMICAL ANALYSIS 

A Mammal of Qualitative Chemical Analysis, By 
William Dittmar, Professor of Chemistry in Ander- 
son^s University, Glasgow. (Edinburgh : Edmon- 
ston and Douglas, 1S76.) 


advantages Prof. Dittmar has to offer to chemical students 
in bringing out another book on the same subject. It will 
be found, in answer to this question, that the present 
work contrasts favourably wiih many of our standard 
books on the subject both as regards completeness, ori- 
ginality of treatment, and the introduction of a large 
amount of important matter which has not hitherto found 
its way into our manuals of analysis. 

In giving our readers a brief sketch of Prof. Dittmar’s 
mode of treatment, we shall point out what appear to us 
to be the special features in the new analysis deserving 
commendation. 

To quote from the ‘‘Introduction^’ ; — “The book is 
intended for the use of students who, after they have 
mastered the first rudiments of chemistrj^ enter a labo- 
ratory to work under the direction of a teacher^ while, at 
the same time, they continue their study of theoretical 
chcniistryP 

Following the Introduction, we have a series of exer- 
cises calculated to make the student practically acquainted 
with most of the operations and processes employed in 
analysis. Among the readable matter interspersed be- 
tween the exercises, we notice with satisfaction a clear 
elucidation of the meaning of the term equivalent — a 
term which appears to have dropped out of most of the 
modern text-books, leading students to believe (wc speak | 
from actual experience) either that the idea is altogether , 
obsolete or is coveted in some mysterious way by, the 
word “ atomicity. . * • - , 

We are of opinion that the meaning of “ equivalent,'^ 
or “equivalent weight” of an element, should be laid I 
before all students of the science and the relationship of j 
these numbers to the “ atomic v/eights ” clearly pointed 
out. In this same portion of the book will be found also 
an excellent exposition of the general theory of double 
decomposition. 

The next division treats of the metals, these being 
divided into six groups, viz., the copper group, comprising 
silver, mercury, lead, copper, bismuth, cadmium (and 
palladium) ; the arsenic group, comprising this metal, 
antimony, tin (molybdenum, tungsten, gold, platinum, and 
the platinum metals other than palladium) ; the iron 
group comprising chromium, aluminium, iron (uranium), 
cobalt, nickel, manganese, zinc (thallium), &c, ; the 
barium group comprising this metal, strontium, and 
calcium \ the magnesium group consisting of this metal 
and lithium ; and the potassium group comprising sodium, 
potassium (rubidium and caesium). The method here 
adopted does not much differ from that in general use, 
excepting that the groups are considered in the same 
order as that followed in the systematic course of analysis 
instead of in the inverse order. After the reactions of 
each of the metals in .the group have been considered, 
their separation from each other and from the other 
groups is entered upon. We are glad to see that in many 


cases the author does not limit himself to one particular 
method of separation, but gives the most effective methods 
known, and points out under what particular conditions 
each process is applicable. The reactions of the rarer 
metals are given in appendices to the main groups. We 
observe also that Bunsen's flame reactions are sometimes 
resorted to, this being, so far as we know, the first work 
since the last edition of the English translation of 
Fresenius' Qualitative Analysis,” in which these valuable 
film-tests are introduced to the notice of students in this 
country. This portion of the book ^concludes with a 
general scheme to be followed in performing a systematic 
analytical search for metals. 

The third division of the work treats of the non- 
metallic elements. In each case the properties of the 
free element are first considered, then its reactions and 
the reactions of its acid compounds, and finally the dis- 
crimination of the element and its acid compounds in 
complex mixtures. The order in which the various groups 
are treated of is as follows : — The halogens, sulphur, 
selenium, and tellurium, nitrogen, phosphorus, boron, 
silicon, fluorine, carbon, hydrogen, and oxygen. This 
list of course gives no idea of the complete manner in 
which the author has treated the subject. That our 
readers may form a more just estimate of the contents of 
the work, we propose to point out a- few selected details. 
Thus the chapter on the halogens includes a description 
of the oxygen acids of these elements and the organic 
halogenides ; under the sulphur group we have, in addi- 
tion to the reactions of the sulphides, sulphites, and sul- 
phates, a discussion of the characters of the dithionates, 
polythionates, and organic sulphur compounds ; under 
nitrogen we find ammonia, the oxides and aoids^ and 
organic nitrogen compounds (amrhOnitim compounds are 
treated of as an appendix' to the potassium group of 
metals) ; the acids of phosphorus are considered in great 
detail, and a section devoted to organic phosphonis com- 
pounds. The chapter on carbon includes tlie analytical 
cliarabters of a large number of organic bodies, 
cyanogen and its compounds, the fatty acids, the acids of 
the lactic and oxalic series ; also a section on the ultimate 
analysis of cai'bon compounds. Under hydrogen the 
author treats of water, and under oxygen we find remarks 
on ozone, hydrogen peroxide, and a very complete section 
on the detection of this element in a combined state. 
This division concludes with a “ Summary of operations 
available for the detection of the non-metallic constituents 
of substance in general, and of the i?wr^a?iic acids in a 
mixture of metallic salts in particular.” 

Having mastered the analytical reactions of the metals 
and non-metals the student is, in the concluding division 
of the work, introduced to the analysis of subs'.ances 
of unknown composition. The preliminary cherr^ical 
examination is conducted in the usual manner— some of 
the substau'je is first heated fer se, then in a current of 
air, with “bisulphate cf potash,” with soda-lime, a mix- 
ture of caustic soda, nitre, &c. Then follows ah account 
of the well-known flame and blowpipe reactions and of 
Bunsen’s “ film tests.” The preliminary examination in 
the wet way is next undertaken^ and this is followed by 
a section on “ methods of disintegration for some of the 
more frequently occurring' classes of substances.” With 
regard to the exhaustive analysis of complex mixtures, 

D n 2 


A ^ 7 1 TH the numerous works on chemical analysis already 
^ ^ in existence we are justified in asking what special 
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the author contents himself '.vith a few geneial remarks, 
leaving it to the student to apply the methods acquired 
in working through the foregoing portions of the Look, 
instead of guiding him, or, we should rather say, binding 
him down to the usual tables.’^ 

It would be invidious on our part to institute compari- 
sons between the present and any existing work on the 
same subject ; but, considering the volume as the expres- 
sion of the method taught by Prof. Dittmar, we are of 
opinion that it stands on a decidedly higher level than 
the generality of such works. 

Although the author^s accuracy is throughout unim- 
peachable, there are some few questionable, or at least 
debateable points, which demand a passing notice. 

In the first place, we regret to see the occasional ap- 
pearance of what we must consider badly-constructed 
phrases such as the following (p. 44) : — “ To students 
who have not yet got far enough advanced to invent their 
own methods,” Then, again, we haidly know whether to 
admire or to condemn the frequent inconsistencies of 
formulation. To give a few examples ; — Phosphoric acid 
is written in different parts of the book in no less than 
four different ways; thus, at p. ii, HHHPO^; p. 253, 
PO(OHj 3 ; p. 244, PgOs . 3H2O — 2PH3O4 ; at pp. 244- 
245, the .metallic phosphates are written PO^PIRj, 
PO4H2R', and P04R‘'3, and on the same page nietaphos- 
phoric acid is written HPO3. Then on the same page 
(41) we find two nitrates thus formulated ; HgON205 
and Bi(N03)3. Now, although we admire the spirit 
v^hich leads a writer to adopt these different modes of 
toisialation as being a spirit of independence, which in 
the original shows that he is not the slave of 

any hypothesis, we think that thfe ckst is entirely altered 
when we have to deal with sindents of the science, 
nothing shaking the faith of a learner so much as an 
apparent want of consistency. 

We cannot conceive why the author has gone back to 
the old nomenclature — “nitrate of potash,” “bisulphate of 
potash*” “ phosphate of soda,” &c. Although consistency 
is displayed throughout the book in this matter we cannot 
sanction the use of a system of nomenclature which, if 
not entirely obsolete, is rapidly becoming so among the 
scientific chemists in this country. Be it understood that 
our protest is here again entered solely from a student's 
.point of view. It must perplex the learner to find out 
that the substances he has been employing in Prof. 
Dittmar's laboratory under the names of “ bisulphate of 
potash,” “ phosphate of soda,” &c., are known elsewhere 
aS“potassic disulphate,” “hydric potassic sulphate,” or 
“hydrogen potassium sulphate,” “hydric disodic phos- 
phate,” or “ hydrogen disodium phosphate,” &c. 

With these remarks we may conclude our notice of 
what we venture to look upon as a valtiable addition to 
our literature of the important subject of chemical 
analysis. We are confident that Prof. Dittmar's work 
will stand, by virtue of its own merits, as a scheme for 
instructing in this branch of the science. 

We have in these columns (vol xi. p. 107) formerly ex- 
pressed the opinion that the systems of analysis in general 
use in our schools of chemistry need reforming in certain 
particulars. Thus in the article referred to we found 
:.ci^^ian to complain of the want of chemical science dis- 
by the majority of students practising analysis 


according to certain cut and dried systems of “ tables.” 
It must be conceded that the student who is thoroughly 
w^ell grounded in the scientific principles involved in 
chemical analysis must take a higher position than he 
who works blindly from a given set of rules. That 
some such idea is entertained by the author of the 
present work is shown by the fact that the three first 
divisions of the book are considered enough to furnish a 
sufficient groundwork of scientific principles to enable 
the use of tables to be dispensed with altogether when 
the analysis of complex mixtures presents itself so that 
both teachers and students may now congratulate them- 
selves on possessing a work in which a step has been 
taken in the right direction — a system which brings into 
exercise the thought, knowledge, and judgment of the 
analyst, instead of leaving him a mere helpless machine 
forced to proceed in the fixed direction laid, down in this 
or that set of “ tables.” R. M. 


RICHARDSON^S ^‘DISEASES OF MODERN 
LIFE^^ 

Induced Diseases of Mode 7 'n Life, By B. W. Richardson, 
M.D., M.A., F.R.S. 8vo. Pp. 520. (London: Mac- 
millan and Co., 1876.) 

T_T EALTH is proverbially one of the greatest blessings 
- i man can enjoy, and yet in this hardworking, hurry- 
ing, struggling age, many a one deliberately sacrifices it in 
the endeavour to succeed in his pursuits, commercial, lite- 
rary, or scientific. Success is the object of their desires, and 
they are quite willing to pay for it the price of broken health 
and shortened life. This is even more the case'-wttfe* 
literary and scientific than with commercial men, for the 
latter generally look forward to several years of retkement 
and ease as a reward for their labours, while the former 
are rather anxious that their work itself shall be such as 
to secure them a certain place among the world’s great 
ones, than concerned whether their finne be posthumous 
or not. In struggling to accomplish it they too often for- 
get that “ the race is not to the swift,” but rather to the 
long enduring, and that if Cuvier or Darwin had died 
before reaching middle age, not only would their names 
have remained comparatively unknown, but science would 
have sustained an irreparable loss. Sometimes the worn- 
out body reminds them only too forcibly of the depend- 
ence of the mind upon it, work becomes impossible, every 
occupation must be renounced for a time, and the vantage 
ground which has been gained by unremitting toil is 
entirely lost. Nay more, the exhausted energies require 
a long time to recover ; when work is resumed it can 
rarely be carried on with the same vigour as before, and 
meanwhile some slower but steadier competitor steps 
in front and wins the longed-for prize, or makes the 
eagerly-desired discovery. Several years ago we began 
to ascend the long flights of steps which lead to the 
higher part of the island of Capri, at the same time with 
another party. They ran briskly up while we went slowly 
on, and they reached the top of the first flight while we 
were only half way up. But here they were out of breath 
and stopped to rest. We, on the contrary, never stopped j’ 
if breath began to fail we went more slowly, but we 
never stood still. The consequence was that we passed 
the other party about the middle of the second flight, an<|- 
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by the time they had reached its top, we had mounted the 
third. In such a competition as this the increasing diffi- 
culty of respiration soon warns a man to stop, but in the 
life-long struggle for existence it is not so easy for one to 
know when he is getting out of breath and to relax his exer- 
tions in time. As a help to do this Dr. Richardson’s work is 
most valuable, for he paints in vivid colours the symptoms 
of disease from worry and mental strain, beginning with 
the slighter ones of restlessness, irritability, and “ an over- 
weening desire to do more and yet more work,” and end- 
ing with dementia, diabetes, &c. He gives a most salu- 
tary warning to those who strive to counteract the effects 
of mental overwork by adding to it hard bodily exercise, 
and his remarks on physical strain should be carefully 
perused by all young athletes. If his cautions were con- 
stantly attended to, we would have fewer instances of 
break-down either mental or physical. The effects of the 
passions on the body are next taken up, and then the 
action of alcohol and tobacco discussed at length. 

Dr. Richardson seems to regard alcohol as an unmiti- 
gated evil, and although he acknowledges that sometimes 
tobacco may be useful in soothing the excited brain, he 
omits this beneficial action from the summary which he 
gives of the effects of smoking, and includes only the 
baneful effects which follow the abuse of the weed. This 
part of his book recalls to our mind a lecture in which 
the late Prof. Hughes Bennett denounced pastry as one 
of the chief causes of consumption. No one can doubt 
that pastiy, alcohol, and tobacco are all capable of abuse, 
but whether their use is to be entirely prohibited on that 
account is an entirely different question. 

The chapters on disease from the use of narcotics, and 
from late hours and broken sleep are especially interest- 
ing and instructive ; and that on disease from food con- 
tains some most useful remarks on the injurious effects of 
too much tea, coffee, soda-water, seltzer, and sweets, as 
well as on the consequences of over-eating. 

In treating of diseases from impurity of air the author 
mentions the bad effects of stoves, but he might also with 
advantage have drawn attention to the languor and 
inability to work which may be induced by burning much 
gas in the room where one is thinking or writing. He 
might have mentioned the Italian proverb, that when you 
have built a house you should make your enemy live in it 
for the first year, your friend for the second, and should 
inhabit it yourself in the third ; but his observation of the 
occurrence of eight cases of consumption and fourteen of 
rheumatic fever in one row of pretty houses during the 
first two years after they were built may perhap's convince 
people of the danger of inhabiting damp dwellings, with- 
out any additional testimony. 

Other chapters deal with diseases incident to some occu- 
pations, disease from sloth and idleness, from errors of 
dress, from imitation and moral contagion, automatic 
disease and hypochondriasis, and intermarriage of dis- 
ease. The book concludes with a summary of practical 
applications or short directions how to avoid or counteract 
the sources of disease already discussed. 

The work is of great value as a practical guide to. enable 
the readers to detect and avoid various sources of disease, 
and it contains in addition several introductory chapters on 
natural life and natural death, the phenomena of disease, 
disease antecedent to birth, and on the effects of the sea- 


sons, of atmospheric temperature, of atmospheric pressure j 
of moisture, winds, and atmospheric chemical changes, 
which are of great general interest. In several points we 
do not agree with Dr. Richardson ; we would like him 
sometimes to give fuller reasons for his dogmatic state- 
ments ; we think he has perhaps pictured the effects of 
overwork in too glaring colours, and we think he has 
been somewhat unfair to alcohol and tobacco. But his 
book is most suggestive ; it is written in a most attractive 
style, and it may assist the work and prolong the days of 
some who are unwittingly destroying their health, if they 
will only learn and attend to its warnings and counsels. 


OUR BOOK SHELF 

Over the Sea a 7 id Far Away, hemg a Na^^ative of 
Wa7idermgs Round the World. By Thomas Wood- 
bine Hinchliff, M. A., F.R.G.S., President of the Alpine 
Club. With Fourteen Illustrations. (London : Long- 
mans and Co., 1876.) 

Mr. Hinchliff, who is already known as the author of ^. 
one or two pleasant narratives of travel, ’managed, in one | 
year, to do 36,000 miles of ocean, besides spending a j 
considerable time in exploring various regions of Ame- 
rica and Asia. His reasons for writing this considerable 
book on his tour of the world are to induce other tourists^ 
to follow his example, not in writing a book, but in leav- 
ing the beaten paths and learning something about and 
enjoying the many beauties of South America especially, 
and also because he believes there is abundant room for 
a further and more detailed account of the natural aspect 
of many of the countries visited, “ especially with regard 
to their scenery, their flowers, ferns, and fruits.’’ We 
are bound to say that Mr. Hinchliff, from these points of 
view, has fairly justified the publication of the present 
work. He writes in excellent spirits, tells clearly what 
he saw, keeps up the interest from beginning to end, and 
the general reader, at all events, will find many things in 
the book quite new to him. Mr. Hinchliff spent most oF 
his time in Western North America, in California, and the 
Yosemit^ Valley especially, in Brazil, Peru, and Japan, 
He is a good and enthusiastic botanist, a shrewd observer, 
and a clear narrator. He managed to see a great deal 
that was well worth seeing of the countries visited, their ^ 
products, and their inhabitants, and although he opened \ 
up no new ground, he has been able to suggest aspects * 
and describe phases that, we daresay, even those familiar x 
with the literature of travel will recognise as original. 
The illustrations are good and appropriate, and altogether 
we can recommend the work as a really interesting and 
instructive record of a long tour. 

U7ie Rdfor77ie G^ 077 iHrique. Introductio 7 t ^ la Gtorriltrie 
descrij^tive des Cristalloi'des. Par le Leopold Hugo. 
(Paris, 1874.) 

Glo7net7de Hugodomotdale, anltellenique, rnais Philoso- 
phique et Architettofiiqm. 

La Qtustion de Viiqiddomoide et des Cristalloides Gh- 
mitrzques. Par le Leopold Hugo. (Paris, 1875.) 

EquidomoidE : Sphere : : Prisme : Cylindre. Equido- 
moide, c’est en effet le nom que j’ai proposd pour la figure 
polygonale qui se place ava 7 it la sphere, comme le prisme 
et la pyramide se placent avant le cylindre et le cSne en 
vraie philosophic. II y a done des dquidomoides trigo- 
naux, t^tragonaux, pentagonaux, et ainsi de suite 
jusqu’k ce qu’on arrive h la sphere, leur soeur cadette . . . 
mon nouveau syst^me, envisageaii't toutes les figures poly- 
gonales qui sont les aindcs de famille de tes (the extract 
is taken from a -hypothetical address to Archimedes), 
sphdroicies et conoides, leur donne le nom gdndrique de 
domotdesj puis j’y Fais adjonction, comme pr^fixe, des 
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syllabes caract&isant les trois sections coniqiies ; d’oii 
reguli^rement ellidonioicle, paradomoide et liyperdomoide. 
D’autres figures, moins chargdes, au contraire, que la 
pyramide, sent dites iremoidcs, Ce seront toujours, 
domoides et trdmoides, des corps ou solides polygonaux, 
ou du moins considerds comme tels, etles rapports carao 
tdristiques J, se constitueront le lien commun dans 
chacune des diverses families. Ce sont choses que les 
curieux peuvent diudier dans mon ouvrage : 7 Morie des 
Crisialloidesd 

Geometria renovata. Crdation d’une geomdtrie nou- 
velle, d’une morphologie arch itectoni que. Geonietria 
philosophica. Doctrine prdexcellente ; de meme que le 
polygene engendre le cercle, de mtoe les cristallo* 
domoides engendrent les sphdroides ; geometria Hugo* 
domoidi'ca sive Hugodomoidalis ! geometria aspheris- 
tica 1 de meme Tequidomoide engendre la sphere ! ” 

“ Circulaire k niessieurs les mathdmaticiens (on est tr^s- 
poli dans cette gdonietrique-la) : — ‘ LMquidomoide prd- 
archimddien a Thonneur d’informer votre seigneurie que 
par arrete de S. E. le Commandeur Leopold Hugo, Pre- 
sident de la Gdomdtrique Architectoni-primordiale, il a 
€t 6 nommd au poste occupd prdeddemment par la sphere, 
,et qu’il s y maintiendra envers et centre tous. Udqui- 
domoide espere que votre seigneurie voudra bien, ainsi 
que LL. AA. les Academies scientifiques, accueillir 
favorablement sa nomination et lui dormer aide et appui 
CQjxtre ks retours effensifs de la titulaire ddpossddde. II 
saisit cette occasion pour exprimer h votre seigneurie 
^ foutes les assurances de sa tr^s-respectueusc considera- 
. tion. 

^^^EquidopoliSjIe 

-The motto is “ Devise anti-archimddienne. Uequido* 
.,.D:|eide va bien : le rebelJe gagne du terrain I .... 
de la sphere ! ” 

■’ ajecent number of Hatube, given a sketch 

of a work 1^ the-jSIBa® How we let him speak 

for himself. When we say? that' there are ‘^Placards 
sin guJiers,” Placards plus ou moins singuliers destines 
k iViAI, les Ekves de Mathdmatiques (Pamphlet fan- 
tasia)/* ^‘Objurgation Hugodomoidale,” “ Inauguration 
Transatlantique, 

** Yankee doodle went to town 
Upon ih’ equidomody, 

Cocked a feather to his hat 
And called it cristallody ! ” 

$cc., &c., in many languages, we have furnished our 
readers with some idea of the two works before us. S^eC’^ 

- tuiiim admtssiy ristim teneatis f 

Count Hugo is the author of at least six pamphlets ; 

, two more are m the press, and more in preparation, “ and 
, still they come.’* 

Our latest acquisition is a sheet on the Pan-imaginary 
theory (not the frying-pan).'* Here the space with -- 

dimensions gives birth, by its successive phases, to the 
feat spaesj with n dimensions, and specially to the natural 
, space with three dimensions, and to the sub-natural space 
' two dimensions, &c.” 


LETTERS TO THE EDITOR 
^ The Editor not hold himself responsible for opinions expressed 

by his correspondents. Neither can he undertake to reWrn^ 
or to correspond wUh the writers of 7 'edected manuscripts. 
No notice is taken of anonymous communicatio 7 %sf\ 

“The Recent Origin of Man'* 

The letter of the aiUhor of the above work in Nature, vol. 

‘ xiu. p. 484, presents two points which demand an answer. 

; / i. The reviewer is asked for his authority for the statement that 
implements have been met with in Asia Minor. It is 
found in Evans* ** Ancient Stone Implements,” p. 571, and 
. “Cave-Hunting,” p. 429. The discovery was 
Abb 4 Pichard between Mount Tabor and the Sea 


of Tiberias, 2. My opinion, which is also shared by some of the 
leading archceologists of Britain, that the interments at Solutre 
have not been proved to be palseolithic, has unfortunately evoked 
a charge of “ ignorance and treacherous memory ” from the au- 
thor. I would merely remark that I am not ignorant of the ac- 
count of Solutre in the “Materiaux,” and in the “Archives du Mu- 
seum de Lyon,” the latter of which is apparently unknown to the 
author, nor has my memory failed me concerning the debate on 
Solutre at the French Association, and the human skulls and 
implements which I then saw. Mr. Southall's argument as 
to the modern date of some of the reindeer, based on the 
percentage of gelatine in their bones, may be left to the tender 
mercies of Mr. Evans, and the comparison of the hnely-chipped 
implements, with the Danish Neolithic finds, to those of M. de 
Mortillet, who takes them to be typical of one of the stages of 
the palseolithic period. 

The discussion of the other questions raised in the letter, such 
as the Neolithic age of the Rhinoceros heniiUrchus of the Gibraltar 
caves, or the reiterated assertion that the Irish Elk lived in 
Europe in the middle ages, is unnecessary in the present state of 
scientific inquiry. How an appeal to the mound at Hissarlik, 
to the discoveries at Alise, to the pile dwellings, to the food in 
the stomachs of fossil elephants and Mastodons, or to the recent 
elevation of Uddevalla can prove the “recent origin of man,” 
may safely be reserved for decision to the judgment of the reader, 
without any comment from The Reviewek 


On the Formation of Coral Sand 

In the best books on geology one finds that the formation of 
coral sand is attributed to trituration by the force of the surf, the 
waste of shells and minute globigerinm, and even to the drop- 
pings of those fishes which are said to browse .upon the living 
coral. 

While residing at Santa Cruz in the West Indies about this 
time last year, my friend Mr. Quin, inspector of schools there, 
first pointed out to me the great importance of a certain sea- 
weed in the formation of coral sand, and I had ampk oppor- 
tunity for verifying his observation while I stayed there. 

A Coralline limestone is formed of coral blocks, consolidated 
coral- sand, and mud, shells, and myriad calcareous cases of 
minute organisms. Of these, next perhaps to the coral itself (of 
which 1 have seen great masses whose features were not quite 
effaced by percolation, in the upheaved limestone of Santa 
Crnz), the bulkiest ingredient is the coral sand and mud, espe- 
cially the sand, the shells and cases being of minor importance. 

We are invaria])]y taught, as far as I have seen, that coral 
sand is mainly formed oi the trituration of the coral skeletons 
among each other, but ii is difficult to see how this can be when 
one has seen both the sand and the skeletons, and the action of 
the surf which is mostly among the coral yet alive and cushioned 
with a vegetable matter. The coral skeleton is extremely hard 
and crystalline, and when two pieces of dead coral are rasped 
together by the action of the wave breaking over the reef they 
will triturate themselves into very fine grains. One can under- 
stand bow the coral mud can be formed in this manner ; but not 
so easily how the coral sand is formed. A glance at coral sand 
as it is seen forming the curving beaches in the pretty coves of 
the West Indian Islands shows that it is formed of coarse cal- 
careous grains smoolhed and rounded by the water, and of rather 
a soft friable nature, more like water- washed fragments of stucco 
or shell than crisp coral. On examining it more c/osely one 
sees that it is mainly composed of fragments and scales of soft cal- 
careous matter of a mellow whiteness, and easily broken between 
the fingers. The larger of these scales have a peculiar shape, 
roughly like a half moon, whilst others arc plainly only broken 
pieces of the larger. 

Nor is the source of these far to seek. One finds everywhere 
strewed over the surface of the sand white bunches of a dead 
sea-weed, or rather of its calcareous skeleton, bleaching in the 
sunshine, every perfect leaf of which is one of these half-moon 
shaped scales, and all connected together by flax-like fibres. 
They have been cast ashore^by high tides from the fringing reef. 
(See fig.) 

In the reef itself, while! sailing over it, one sees among the 
dark coral masses white sheets of coral sand, and when these 
are semtimised more closely they prove to be almost entirely 
formed of these broken scales or leaf-skeletons. 

I One day I went with Mr. Quin to the outer edge of the reef at 
low water, and landed on its shoaling crest. Mr. Quin was 
provided with a very useful lens, wherewith to view thy? 
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“wonders of the deep,” in the shape of a square wooden box 
with a glass bottom, which on being set on the winter and looked 
through, obviated the surface ripple, and permitted a clear view 
into the coral caverns, some of which, by the way, w^ere of great 
beauty, natural aquarium tanks, hoary wdth mosses and sea- 
blooms, floored with coral sand and shells, and tenanted by 
curious fishes of the most brilliant and varied hues. 

The huge rounded bosses of green growing coral among which 
the surf-breaks resembled much the moss-covered granite- 
boulders of a boggy Scotch glen. Here we found banks and 
beds of the coral sand where it is formed at our very hands. 



The scales and half scales were here in a most perfect state, and 
seemed to make up almost the entire mass of sand. It -was easy 
now to see the principal source of coral sand—at least at Santa 
Cruz — and that what is seen on the beach is merely what is 
found out here in a more finely divided state. 

Over all the reef about us, growing plentifully, was the living 
W'eed which supplies these scales— the vegetable tissue covering 
the calcareous interior being of a dull-green like the living coral 
itself. I procured a specimen of the growing weed, and also of 
the sand from these beds where it is first formed and from the 
beach ; but unfortunately I have lost these. I can only send you 
some of the diied skeklon, and append a rough sketch of it for 
the benefit of readers. JoiiN Munuo 

West Croydon 


Floating Radiometers 

In Mr. Crookes’ paper reported in Nature, voI. xiii. p, 489, 
occur the following words : “ The envelope turned very slowly 
a few degrees in one direction, then stopped and turned a few 
degrees the opposite way.” Assuming that this is rightly re- 
ported, it is inexplicable to me how Mr, Crookes could have 
written it. For, as the lawyers say, it is “void from ambiguity.” 
The whole question between IMr. Crookes and Dr. Schuster 
appears to me to turn on the one point ignored by the former. 
When the rotation of the envelope began, in which direction 
was the first oscillation? To say that the envelope first turned 
in one direction and then in the other is simply to say that 
it oscillated, which, while it is a shorter mode of expressing 
the same thing, is an equally usedess expression. The very nerve 
of the problem lies in the point omitted. If the first oscillation 
of the envelope was in the direction opposite to that of the mill, 
it is surely incontestable that the kick, which caused it, could 
not be the effect of any external force acting on the discs only, 

Valentines, Ilford C. M. Ingleby 


Preece and Sivewright’s “Telegraphy” 

It is neither usual nor becoming for authors to question the 
Judgment of a reviewer in dealing with their works, and although 
I think that in your number (vol. xiii. p. 441) you have treated 
the little w'ork by Mr. Precce and myself with some severity, I 
do not propose to depart from this wholesome rule. Nevertlie- 
less, I think it but right to point out that the reason why the 
scientific part of the subject was so far left out was because this 
had been^already dealt with in another work of the same series. 
Prof. Fleemingjenkin’stext-book on “Electricityand Magnetism” 
had appeared before that on “Telegraphy” was undert^en. In 
the former “ the part of science ” had been so ably treated that 
it became unnecessary and would have been out of place to go 
over the same ground in a practical text-book which was to 
appear in the same series* J. SiVEWBiGHT 
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On the Nature of Musical Pipes having a Propulsive 
Mode of Action 

In the concluding paragraph of my last paper (Nature, vol. 
xii., p. 146), I brought under notice the remarkable difference in 
the effect of increased diameter upon the two great classes of 
pipes, regarded by me as referable to the fact of the mass of air 
in the pipe being in the one class (that of pipes with reeds of 
wood or- metal) under the influence of a propulsive current, and 
in the other class (that of pipes with reeds of air, or flue-pipes), 
under the influence of an abstracting current ; the distinction 
thus manifested on the mode of action will, if clearly appre- 
hended, enable us to reconcile many apparent anomalies in the 
behaviour of pipes perplexing to inquirers. 

Considering a current simply as flowing, that is to say without 
the energy which the word propulsive implies, the nature of a tube 
or conduit is to cause friction between the walls of the tube and 
the particles of the substance flowing through the tube whether of 
air or of water. The friction of air upon air is also a calculable 
effect. In organ-pipes of the class now in question we have to 
recognise that we are dealing primarily with a current, with a 
true transport of air through a tube, a current propelled, abruptly 
arrested, and in a secondary stage converted into vibration ; 
therefore all the conclusions arrived at concerning the propa- 
gation of waves of vibration in tubes are suggestively applicable 
here, and in practice we find these conclusions verified. 

As regards ordinary tubes or conduits, Seebeck, following 
Regnanlt and Kundt, has showm (Nature, vol. i. p. 456) that 
the effect of friction in retarding the velocity of a wave zn 
propagation is not so ins’gnificant as might be supposed ; it is 
greatest upon tho^e of tones of highest pitch, and it increases 
according as the diameters of the tuijes are less. In musical pipes 
of the propulsive class exactly the same relations are preserved, 
and if two pipes of different diameters give the same pitch-note, 
then the pipe of larger diameter will prove to be of greater 
length, in fact the opposite of the law obtaining in pipes of the 
abstracting class. In a narrow pipe the friction is in excess, with 
an increased diameter the current gains greater freedom, and coin- 
cidently, that inner motion vibration is less impeded. Pipes of 
this class, for brevity here called propulsive in action, the 
tuimpcl-, posauhcs, bassoons, oboes, have this characteristic that 
the whole of \he wind used passes through the body of the pipe 
and makes its exit at the upper orifice. In flue-pipes on the 
contrary the amount of wind actually passing up the interior of 
the j)ipe is scarcely noticeable. The form of trumpets and the 
like is conical, but the oboe has a special feature, its tube is very 
slender, slightly enlarging upward, until at the top it suddenly 
expands into a terminal shape called a bell. An actual com- 
parison will afford the clearest illustration of the effect of form. 

Two pipes of the standard pitch 256 vibrations per second &?— 


Tkumpet, 

Sounding Mid C. 

Diameter at root of reed 

gin. 

Diameter at upper orifice 

■ ' • 0 ?> 

Length from tip of reed 

- 23! „ 

OBoa. 

Sounding Mid C. 

Diameter at root of reed 

I in. 

Diameter at upper orifice 

- 1 

Length from tip of reed 

... 2li „ 

(including bell) 


The .oboe bell is not ordinarily reckoned in the effective length, 
yet it is not altogecher to be disregarded ; from its juncture at 
the tube and up to the rim 3 inches, with diameter expanding 
from I to 1 4 inches. The influence of narrow bore will be .best 
exhibited by comparing with these the orchestral oboe where the 
bore commences at and the note C is given by that portion 
without the bell, and which will measure from the finger hole to 
the tip of the reed only 194 inches. In the Chinese organ, or 
“Little Shang,” which, when in proper condition is mosEt perfect 
in relation of tube to pitch, the pipe sounding ,C octave above 
oboe measures pf in length, including the.b^ik:, and the bore 
of the tube is barely ^ inch, being cylindrical, not conical. The 
reed tongue is so very small that a iarg^ bore would, be dispro- 
pojrtionate, the column of air seems suited to the strength of 
the reed, the pitch does not quke accord with our organ or our 
concert pitch, but that will affect the argument. What T 
am anxious to point out is tiiiit these varying relations of pipes 
result from a . natural stai^dard, which underlies all empirical 
changes. The true standard fox all instrum^ts of the propulsive/ 
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class is three-fourths of the half-wave len^th^ and then in accord- 
ance -with varying diameters above stated all larger diameters 
demand length to be increased in ratio, and more allowance to 
be made for the diverging than for the uniform bore ; greater or 
less amoufzt of wind, and greater or less degree of pressure also 
enter into calculation, and practically are convertible in effect, 
the one doing duty for the other. 

’ In the distinctive mode of action of this class we may find 
reasons for the varying relations of the pipes to each other, and 
for the contrasts shown in comparison with the other class acting 
under its own peculiar mode. In these propulsive pipes in both 
the wide and narrow scales, the wind- current, after entering the 
foot of the pipe or boot, passes into the body of the pipe by a 
very contracted inlet formed by a hollow plug usually of metal 
called “ the beak,’’ or more commonly “ the reed,” to the con- 
fusion of inquirers ; properly named, as we see it in old authors, 
it is “the shallot,” from its resemblance in shape to the once 
' favourite esculent the eschallot , ordinarily we speak of “ the 
tongue ” the elastic strip of metal covering it, as “ the reed,” 
for in the clarionet this part is really a reed. The main impulse 
of the current passes into the cone of the pipe through the mass 
of air in a central direction, and thus in a wide pipe, as com- 
pared with its course in a narrow pipe, the current has exchanged 
the friction upon the sides for the lesser friction of air upon air, 
still restricted, but less so in degree as the cone expands, as of a 
swift river escaping the confinement of banks, flooding the quiet 
expanding delta, agitating its waters with gradually-decreasing 
strength, and then becoming diffused in surrounding ocean. 

Utmost exactness in length is quite as important lor pitch and 
tone in these as in flue-pipes. Although the reed tongue has 
a determinate pitch of itself, yet a proper length of tube to 
reciprocate its action is indispensable, any inaccuracy only “up- 
sets the tone,” as the technical phrase says, and gives rise to 
' curious freaks of behaviour. The slim tapering oboe is so sen- 
sitive that if we make it a quarter of an inch too long, or if we 
merely pat the top of its bell whilst sounding, the tone will im- 
mediately leap to its third above — not to a harmonic — a problem 
■ as.pta^i^ as that of some echoes falling successively by thirds. 

Tfie*acM6h of t^e air.-reed as causing suction by the velocity of 
passage of wind over the mouth wsis illustrated by me in a pre- 
vious paper by reference to the abstracting power of a current of 
air, as shown in the spray-diffuser where globules of liquid are 
lifted and withdrawn by its agency. The action in these beating 
_ reeds is also susceptible of as simple an illustration. Take six or 
■ eight feet of india rubber tubing of J -inch bore, for this length 
defines action more clearly — coil the length round your hand, 
and placing one end in the mouth blow through the tube sharply, 
at the same lime allow the tip of your tongue freedom of play 
near the orifice, and you will find it drawn suddenly to the tube 
8^y the suction of the current passing down it, and released only 
^^^e exit of the canent into the atmosphere. Lightly press- 
. coil in )oiir hand you may likewise feel the throb of the 

- t^S^iir-piilse. The trombone-player is conscious of his lip 
b^g foirSiNsdrawn into the cup by a like cause, A stream of 
'air suddenly cuLpff cannot pass down a tube without leaving a 
' vacuum behind it Organ and orchestral trumpets and oboes, 
and all of like propulsive action, are subject to this power, and 
only through it are able to generate tones. Suction is thus seen 
to be the final cause of vibration, the vacuum exists until the 
initial pulse of the vibration has made exit at the outer orifice, 

: OT: in the second and succeeding courses until the pulses reach 
;'/the colliding point or place of the prime node. Always thus in 
ey^y musical pipe the current is essential to the suction, but with 
the'strficing difference that in the flue-pipe there is continuity of 
stream, and the continuity of flow is made available by conver- 
sion in' reciprocating motion, but in the propulsive class the 
action is effective through discontinuity, by abrupt cessations 
. and sequences of stream. 

, Here also in the beating-reed pipes we come upon distinct 
- evidence of the interval of rest lengthening the period of vibra- 
tion; The pitch of beating-reeds is regulated to consort with 
^ £he pipe by means of a tuning-wire altering the vibrating length 
“ iSif the tongue ; thus regulated, the pitch may, however, within 
’ Ihnited degree be altered by changing the force of wind, or by 
: -catting „ off rim of pipe, or by adding thereto. Let it be ob- 
: ■ ,s^r^ed that whether the tongue is pressed to the beak slowly or 
it will spring back in recoil in ]ust the same time. By 
weight of wind, pitch may be raised, and in this case 
to more rapidly, but possibly any gain of speed 
|^,^ 3 i:e a^^'ce'may be counteracted by the recoil being impeded 
cOmqpresse medium in which the tongue moves ; 


the only remaining effect otherwise is that of an increased swift- 
ness of the current of air more vigorously propelled in its course, 
and this in itself would account for the acceleration of pitch. 
On the other hand, leaving the force of wind constant, we may 
by temporary addition to the rim of upper orifice sensibly flatten 
the pitch, for the current takes longer time to pass this extra 
boundary, hence the tongue is in consequence held longer upon 
the beak by the‘ suction, its recoil delayed, or in other words 
recognising the physical result, its interval of rest is lengthened. 

Many indications that come before me in my experiments 
lead directly to the inference that in all wind instruments this 
interval of rest is an important influence both on the pitch 
we regulate and in the quality we perceive ; and in the estimate 
I shall have to give of the interior process of working in the flue 
organ-pipe, I shall draw upon this inference that vibration is an 
activity tempered by rests. 

One point has been unnoticed. It would be easy to find a 
diapason-pipe of the same pitch showing precise agreement in 
length with the trumpet above specified, and similarly for other 
various kinds. The recognition of numerous like correspond- 
ences has led to the supposition that in relation to wave-length 
these two classes of pipes exhibit a parallelism. T hope to have 
made it clear that on the contrary, never parallel, the two classes 
proceed on two distinct systems of relation to wave-length, and 
are governed by a law, simply expressed as a law of divergent 
variation ; they meet, it is true, but only at one point, where 
they cross in divergent lines, and they develop in opposite 
phases both in the ascending and descending extents of their 
range, the pitch of the one rising under an enlarging, and the 
other under a diminishing diameter. 

Beyond the particular effects of friction already stated, the 
agency of the friction of air in the sound of wind instruments 
appears to me inadmissible. Reasons for this conclusion will 
occupy another paper in connection with details of my experi- 
ments bearing thereon under a simple device somewhat on the 
principle of the siren, and which may be named a “displace- 
ment siren.” Hermann Smith 

Solar Halo 

On Saturday last at Penruddock station, between Penrith and 
Keswick, about one o’clock, I observed a solar halo which at 
first was not perfect, but showed a reddish, tint in the arc below 
the sun. Afterwards the circle b^ame complete and continued 
so with small intervals until about half-past four, when I went 
indoors. At five o’clock the halo had disappeared in the haze. 
The day was thick, so hazy indeed that I could hardly distin- 
guish the outline of Saddleback from Penruddock. The colour 
disappeared when the circle was complete, but occasionally I 
thought I could distinguish a reddish tinge on the inner side of 
the arc. I had no means of accurately measuring the radius, 
but with two pieces of stick which I picked up I estimated the 
tangent at -J, which would give nearly 24". This is more than 
your correspondent Mr. GledhiU found in his observations, but 
my measurement is confessedly rough. JAMES Heelis 

April 21 

Safety Matches 

Mr. Tomlinson’s remarks on safety-matches in Nature, 
vol. xiii., p. 469, reminded me that, not long ago I accidentally 
kindled one of those matches by rubbing it on the edge of a 
Wedgwood-ware mortar. This material appears even better, 
adapted than those mentioned by Mr. Tomlinson for igniting 
such matches, and I found that a common earthenware dish 
(glazed inside) answered the same purpose admirably. I tried 
to ascertain the degree of certainty with which a safety-match 
could be kindled by friction against these two materials, and was 
surprised to find that they are little inferior in this respect to 
amorphous phosphorus itself. After a little practice in the man- 
ner of striking, it is easy to kindle nearly every match. Thus 
I have lighted forty matches out of fourty-four (most of them at 
the first or second stroke), using the glazed portion of the basin 
referred to. I should add that the .surface becomes improved 
by use, which can hardly be said of the composition on the 
sides of the safety -match boxes. 

Manchester, April 18 Francis Jones 

“The Ash Seed Screw” 

The delicate twist in the samara of the ash is clearly not that 
best calculated to retard descent. The more decided the twist, 
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the greater number of revolutions will the samara perform ere 
reaching the ground, and the longer consequently /will be the 
path through which its friction is exercised. 

In seeking a model for a screw-propeller, we must remember 
that the pitch should vary with the velocity of propulsion. 

London, April 15 Wm McLaurin 


OUR ASTRONOMICAL COLUMN 

The Rotation of Venus. — It was Jean Dominique 
Cassini (Cassini I. as he has frequently been designated) 
who during his residence in Italy, made the first serious 
attempt to ascertain the time of rotation of this planet 
and the position of the axis. His observations with one 
of Campani’s long telescopes appear to have been com- 
menced about the middle of the seventeenth century, as 
related in the Jour7ial des Savayis^ 1667, Dec. 12, but it 
was not until the evening of Oct. 14, 1666, that he per- 
ceived any spot of sufficiently definite aspect to be of 
service for the purpose in view. It is described as “ Une 
partie claire situde proche de la section, et fort dloignde 
du centre de cette plandie vers le septentrion.^ At the 
same time several dusky spots were noted. These obser- 
vationswere continued till June 1667, but Cassini expressed 
himseff very cautiously with regard to the inferences to 
be drawn from them. They appeared to indicate a 
return of the bright spots to the same position upon the 
disc at intervals of about twenty-three hours, but from 
the short time that the spots could be followed Cassini 
was unable to decide whether the appearances were to be 
attributed to an axial rotation or to a libration. “ De 
dire maintenant,” he says, “ supposd que ce soit toujours 
la mdme partie luisante, si ce mouvement se fait par une 
libration, c’est ce que je n’oserais encore assurer, parce 
que je n'ai pas pu voir la continuity de ce mouvement dans 
une grandepartie de Fare, comme dans les autres plandtes, 
et par cette mdme raison cela sera toujours trds- difficile 
k ddterminer.’^ 

In 1726 Bianchini, domestic prelate of the Pope, ob- 
serving at Rome, with glasses, also by Campani, of 70 to 
100 Roman palms in focus, remarked on Feb. 9 several 
spots which he continued to observe with the view to 
determine the time of rotation^ His observations were pub- 
lished in “ Hesperi et Phosphori nova Phenomena,” 1728, 
and he considered them to show a period of rotation of 24 
days 8 hours, the North pole of Venus being directed to 
longitude 320°, with an inclination of 15° only to the plane 
of the ecliptic. BianchmFs observations appear to have 
been made under very unfavourable conditions, whereby 
he was prevented from following the spots iia a continuous 
manner. They were discussed at length by Jacques 
Cassini, the son of Jean Dominique, in ‘^Liemens 
d^Astionomie ” {1740); who arrived at the conclusion that 
a rotation of 23 hours 20 minutes would represent equally 
well his father’s observations and those of Bianchini, 
while if the rotation assigned by the latter was admitted, 
it would be necessary to reject entirely the observations 
of the elder Cassini, “ comme n’etant qu’une apparence 
trompeuse.” 

Jacques Cassini mentions that after Bianchini had 
communicated to him the observations at Rome, he 
made attempts to discern the spots upon Venus at Paris, 
He examined the planet on a great number of occasions 
with a glass of 114 feet focus, one of the best produced 
by Hartsoeker, and also with one of CampanFs, of 120 
Roman palms’ focus, which had been tried by Bianchini 
and considered excellent, but with all the precautions 
taken neither he nor Maraldi could perceive any distinct 
spot upon the planeFs disc. 

Schroeter, in 1789, examining Venus with a 7- feet re- 
flector, discerned a bright spot in the dark hemisphere, 
and by following the appearance of this object, inferred 
that the planet rotated in 23h. 21m. 19s., thus supporting 
the result obtained by Jacques Cassiui from his father’s 


observations. Schroeter’s observations appear in D. J. H. 
Schroeter, “ Cythereographische Fragmente, odn‘ Beo- 
bachtungen iiber sehr Betrachtlichen geberge und rotation 
der Venus,” Erfurt, 1792 ; and in Aphroditographische 
Fragmente, &c.,” Helmstadt, 1796. In an appendix to 
the latter work, noticed by Zach in Monatliche Corre- 
spondenz,” xxv. p. 366, it is stated that observations ot 

atmospheric spots,” and of the horns, with eight deter- 
minations of “a definite point upon the surface,” give 
for the final value of the rotation-period of Venus, 
23h. 2im. 7*985. 

De Vico’s observations and investigations bearing upon 
the time of rotation and the position of the axis are pub- 
lished in ‘^Memoria della Specola ... in CollegioRomano,” 
1840-41, p. 32, and in the succeeding part of the same for 
1842, p. 29. The period of rotation assigned from these 
observations, which were made with the Cauchoix refrac- 
tor of the Roman College, is 33h. 21m. 21*935. (sidereal 
time). The longitude of the ascending node of the 
equator of Venus upon her orbit is fixed to 56° 30', and 
the inclination thereto 53° 1 1', while for the same elements 
referred to the ecliptic w^e have 57° 19' and 49° 57'. There 
is some error of the* press or of calculation here which it 
is not easy to rectify. In a note to Secchi’s Life of De 
Arico, '^Memorie delFOsservatorio ... in Collegio Romano,” 
Anno 1850, p. 140, the inclination of the equator of Venus 
to the ecliptic is given, 53° ii' 26'", and the longitude of 
the ascending node of the equator upon the ecliptic for 
1841, 57° 19' 18". 

Notwithstanding the near agreement of De Vico’s 
period of rotation with that assigned by Schroeter, it 
must be admitted that further investigation is very essen- 
tial before we can consider the period established. There 
are so many negative observations upon record and these 
made under circumstances at least as favourable as those 
upon which the rotation of the planet has been supposed 
to be fixed, that there is ample justification for doubt in 
the matter. 

We hear from more than one correspondent that dusky 
spots have been suspected upon the disc of Venus, within 
the last few weeks ; if there be no illusion, the present 
may prove a favourable opportunity for attempting a new 
determination of the rotation-period, and this considera- 
tion has suggested the above outline of the actual state of 
our knowledge upon the subject. 

Minor Planets. — By a note from Herr Palisa it 
would appear that the small planet observed at Pola on 
November 22 and 23 was not, as supposed at the time, 
identical with the one he had detected on November 8. 
No, 155 is therefore lost or in similar predicament to the 
planet observed by Watson, 1873, J^^y 29. 

M. Leverrieris Bulletin hzternational^ of April 22, 
announces the discovery of another small planet at 
Paris, by M. Prosper Henry, during the previous night, 
in R.A. I4h. 9m. 58s., N.P.D., 102° 18'. 


PROF. FLOWERS S HUNTERIAN LECTURES 
ON THE RELATION OF EXTINCT TO EXIST • 
ING MAMMALIA ^ 

VIII. 

'T^HE existing families of the Carnivora, spoken of in 
the last lecture, do not appear to have been dis- 
tinctly differentiated in the Eocene period, at events 
not till towards its close, but the order was reptesented by 
other and very singular forms, the systematic position 
of which is not easy to determine. The earliest in point 
of time is Arctocyonpz'miavus^ from the lowest Eocene of 
La Fere, Aisne, France, an animal nearly as large, as a 
wolf, with a long tail, and, heavy, strong limb bones, and 

* Abstract of a course of lecture delhrered at the Royal College of Sur- 
geons *‘On the Relation of Extinct to Existing Mammalia, with Special 
Reference to the Derivative Hypothesis/' in contusion of the course of 1873. 
(See Reporte in Nature for, that year.) Continued from p. 488. 
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remarkable for the exceedingly small size of the brain 
cavity, compared with the arches and ridges of the skull de- 
veloped for muscular attachments. This character has been 
supposed to indicate marsupial affinities, but the rest of 
the osteology, as far as known, does not favour this view. 
The lower jaw has not been found, but the cranium shows 
the full complement of teeth so frequent in Eocene 
mammals. There are three broad tubercular molars 
behind the trihedral sectorial, which indicate that the 
animal was rather omnivorous than truly carnivorous 
in its habits. Another genus which includes many 
.species of various size, and having a wide geo- 
graphical range, being found in late Eocene and early 
Miocene deposits in France, Germany, England, and 
North America, is called Hya?iodon. It also has been by 
many naturalists placed among the marsupials on account 
of the peculiarities of its dentition, which is certainly 
without parallel among placental Carnivores. It possesses 
the primitive or typical dental formula of the Eocene 
mammals, and the incisors, canines, and premolars, are 
not unlike those of a dog, but the three true molars, both 
above and below, are shaped like the sectorial teeth of a 
'Cat or hyaena, and increase in size from the first to the 
last, and thus there are no teeth formed like the tuber- 
culars of ordinary Carnivores. This repetition of the secto- 
rial character in the true molars occurs in the carnivorous 
marsupials, though the general structure of the skull, and 
limb bones as far as they are known, including the posi- 
tion of the lachrymal canal within the orbit, will not permit 
our placing HycEmdon in that group. Many of the lately 
discovered American Eocene earn ivores presented the same 
peculiarity of several successive molars having sectorial 
characters. One of these from Wyoming, apparently 
allied to Hysenodon, has been described by Cope, under 
the. pame of Mesonyx^ and another still more aberrant 
ii^yfyi^^htherium. The inferior canines project 
forwaffisi and', Gla$e|y ^proximated,' incisors (at 
all events in the aged specimen . on, which the. genus was 
founded) being absent. The molar teeth were so much . 
worn that their characters cannot be satisfactorily made ^ 
out The most interesting features of these animals are 
In the structure of the feet, the ungual phalanges being 
hatter and broader than in any existing Carnivora, and 
grooved above, and the scaphoid and lunar bones of the 
carpus not being united as in all existing Carnivores. 

These naturally lead to the consideration of some ani- 
.xpals, the remains of which have been discovered in the 

S locality and formation, of such anomalous constnic- 
that they cannot be placed in any of the known 
s, and for which Prof, Marsh has constituted the 
Tillodontla, The type of the order Tiiloiheriu-m, 
,;Mars&|s described as having a skull with the same 
;gen.era.rsbape as in the bears, but in its structure resem- 
;bUng that of Ungulates. The molar teeth are of the 
"Ungulate type, the canines are small, and in each jaw 
there is a pair of large scalpriform incisors faced with 
. enamel, and growing from persistent pulps, as in Rodents. 

aduK dentition is z ~ c: 1 The articulation 

. 2123 

■pf the lower jaw with the skull corresponds to that in 
Ungulates. The brain was small and somewhat convoluted. 
The skeleton most resembles that of Carnivores, especially 
the VrsidiE^ hVit the scaphoid and lunar bones are not 
‘ united, and there is a third trochanter on the femur. The 
‘.radius and ulna, and the tibia and fibula, are distinct 
- The ,feet are plantigrade, and each had five digits, all 
; terminated by long, compressed and pointed ungual 
^-phalanges, somewhat similar to those in the bears. 
Judging from the figures and description, this animal is 
same as that of which a lower jaw was pre^dously 
“ ' ' as Trogosus castortdens^ and which is 
identical with Anchippodus riparms^ described 
m^.haturalist at a still earlier date, from a single 
h, New Jersey. If this identity can be satisfac- 



torily established, the latter name must be adopted, but as 
the lower molars of so many very different animals bear a 
close resemblance to each other, it is not very easy to 
do so, and the whole history is a good illustration of the 
inconvenience that often arises from the practice of giving 
names to minute and isolated fragments. 

In some of its dental and osteological characters, Tz7U- 
therimn or Anchippodus bears some resemblance to the 
Rodejitia^ but the definition of that order would have to 
be widened considerably before it could be admitted 
within its bounds. Mesotherium^ spoken of in the third 
lecture, has better claims to be considered a Rodent, 
though certainly a very aberrant one. Leaving this animal 
aside, palaeontology tells us nothing of connecting, or even 
of more greatly generalised forms of Rodents, or affords 
any better indications of the affinities of the order than 
can be derived from the study of its living members. 
Nearly all the existing families have been well repre- 
sented throughout the Pliocene and Miocene epochs, and 
the earliest known Rodents, those of the Upper Eocene, 
do not appear to have been more generalised than the 
existing species. 

Numerous species of extinct Inscclivora have been 
described from various formations from the Upper Eocene 
to the present time, both in Europe and Americi, but 
their characters and affi'iities have not been thoroughly 
worked. The European species mostly belong or are 
allied to genera now existing. It has been suggested that 
some of the generalised Amerian Eocene Carnivores may 
possibly be gigantic Insectivora, though in the actual 
fauna of the world there are no connecting links between 
these orders. It is also not certain whether some of the 
mammals of the Mesozoic strata may not be placental 
Inscctivores. 

The Chiroptera, or bats, differ strikingly from all other 
mammals in the adaptation of the fore-limbs as organs of 
true flight. Their origin is an extremely interesting 
question to the evolutionist. No existing forms throw 
any light upon it, and what little is known of the past 
history of the order shows that its general characters and 
geographical distribution have not changed materially- 
during the Tertiary period. All the batsTound fossil" in 
the Brazilian caves resemble those now inhibiting the 
same country, though it is true these only go back as far 
as Pleistocene ages. In France, however, remains of 
bats have been found in the Miocene and Upper Eocene 
(Paris gypsum), but all belonging to the Vespcrtilionida 
and Rhino lophidcp, families now existing in Europe, and in 
the earliest known forms no signs of generalisation have 
been delected, nor have any of the intermediate stages 
between the ordinary mammal and the b;it, if they ever 
existed, yet been discovered. No fossil remains of the 
large fruit-eating bats, or Pteropi have been found. 

[To be contimted.') 


PROF. HUXLEY^ S LECTURES ON THE EVR 
DENCE AS TO THE ORIGIN OF EXISTINQ 
VERTEBRATE ANIMALS^ 

V. 

saw in the last lecture that the differences between 
^ ^ birds and reptiles were very great ; nevertheless, 
many of them tend to disappear on a closer examination. 
For instance, the extremely avian character of the absence 
of teeth, and the presence of a horny beak, is found in 
turtles and tortoises ; that of the penetration of the bones 
by air cavities exists in the skull of crocodiles ; and, 
although no existing reptile possesses the powder of flight, 
or a fore-limb in any way approaching in structure to a 
bird^s wing, yet, in the crocodiles, the fourth and fifth 
digits — those we found to be wholly absent in the bird — 
are much smaller than the others, and have no claws. 

I A course of sbe lectures to working men, delivered in the theatre of ^he 
Royal School of Mines. Lecture V., March 27. Continued from p, 469. 
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On passing to the internal organs, and the mode of 
development, we find far greater points of resemblance ; 
as to the latter, in fact, the correspondence is wonderful, 
the account given of the development of a reptile (Nature, 
vol. xiii., p. 429), applying in every respect to that of a 
bird. 

On the whole it is certain, from anatomical characters 
alone, that birds are modificatons of the same type as that 
on which ^ reptiles are formed, and if this similarity of 
structure is the result of community of descent, we should 
expect to find, in the older formations, birds more like 
reptiles than any existing bird, and reptiles more like 
birds than any existing reptile. If the Geological record 
were sufficiently extensive, and the conditions of preser- 
vation favoura&e, we ought to find an exact series of 
links, but this, of course, is hardly to be expected, and it 
will be a great step if we can show that certain forms tend 
to bridge over the gulf between the two groups. 

Let us see, then, what the facts of Palaeontology tell us 
in this matter : and first, as to birds. 

It is a curious fact that, just as in the case of Croco- 
diles, all the birds found in the Tertiary deposits differ in 
no essential respects from those of the present day. 
Great numbers of remains have been found in beds of 
Miocene age — beds found at the bottoms of great lakes 
—and the very perfectly preserved specimens show, be- 
yond any doubt, that the Miocene birds are referable to 
precisely the same groups as those of our own time. Our 
knowledge of the Eocene forms is less perfect, but enough 
is known to show that the same fact held good at the 
commencement of the Tertiary epoch. 

Throughout the secondary period remains of birds are 
very rare ; until lately, in fact, there were none at all. 
But within the last ten or fifteen years some remarkable 
discoveries have been made — one or two in Europe, and 
a whole series in America, which give us some very pre- 
cise information as to the nature of the Mesozoic birds. 

Two of the most interesting of these— the genera 
^rontis and IcJiihyoriiis — occur in certain beds in the 
United States, corresponding in age to our later Cre- 
taceous. PIcsperornis is stated, by its describer, to have 
had nearly the organisation of our Northern Diver 
{Cofymbus ) ; it was five or six feet in length, of swimming 
habits, had small wings, like those of the Penguin or 
Auk, and a long beak like the Diver. But — and this is 
the interesting feature in its organisation — both jaws were 
beset with teeth : not mere serrations of the jaw, such as 
many existing birds have, but true teeth like those of a 
reptile. Here then we have the appearance of a true 
reptilian character. 

Ichthyomis was, in some respects, even more curious. 
It was about as large as a good-sized pigeon, had large 
wings adapted for powerful flight, and teeth in both jaws, 
like Hesperornis. In another character it showed a still 
greater approximation to the lower reptilian type : the 
bodies of its vertebrae, instead of having the cylindroidal 
or saddle-shaped form so characteristic of nearly all birds, ^ 
were bi-concave. Thus, in tracing birds back in time, we 
find a parallel series of modifications to those described in 
the Crocodilia. 

Beyond this point, the history of birds is almost a 
blank, the only other remains being — curiously enough — 
one or two feathers, and the A7'chmpieryx of the Solen- 
hofen slates, a formation which has been of great serrice 
in the preservation of organic remains, the same qualities 
which make it so useful for purposes of lithography 
having fitted it for the preservation of even such perish- 
able structures as jelly-fish. 

Archseopteiy^x, known only by a single specimen now 
in the British Museum, was a bird about the size of a 

^ In this peculiarly avian form of vertebra, the front face of the centrum 
is convex from above downwards, and concave from side to side, the hinder 
face being concave from above downwards, and 'convex from side to side. 
The Penguins have the dorsal vertebrae opisthfrcoelous, i.e,, with a bail in 
front and a cup behind. 


crow. Its head is unfortunately wanting ; its tail is 
quite unlike that of any existing bird, being long, com- 
posed of a great number of vertebra, and having two 
rows of feathers attached, one to each side of it. The 
leg is quite like that of any ordinary perching bird. Un- 
luckily, the bones of the wing are detached, so that the exact 
structure of the manus is not known, but it is quite certain 
that the metacarpal bones were not united together, but 
were separate and terminated by distinct claws ; there 
was thus an approximation in structure to a true fore- 
paw. Long quills were attached to the wings, and both 
they and the tail-feathers are in an exquisite state of pre- 
servation. 

With Archceopteryx we come to the end of all precise 
information as to the history of birds, and the only pos- 
sible trace of the group in earlier formations are certain 
footprints found in the Trias of Connecticut, and referred 
to the genus Brojiioaouin, These were prints of some 
gigantic three-toed animal, which certainly walked on its 
hind legs, and was always supposed to be an ostrich-like 
bird until some recent discoveries, presently to be men- 
tioned, have shown that Brontozoum may have been a 
reptile. 

It would at first seem easy to show an equally striking 
approximation of reptiles to birds, for we have, throughout 
the greater part of the secondary rocks, and notably in the 
Solenhofen slates, remains of a group of reptiles known as 
Fterodactylcs, These remarkable creatures had teeth 
set in distinct sockets, sometimes exlendin ^ to the end of 
the long snout, sometimes stopping short, and having 
their place taken by a horny beak. The neck was long ; 
the sacrum consisted of from three to six vertebrae ; the 
tail was short in some, long in other genera. The breast- 
bone had a great keel, like that of a bird, the shoulder- 
girdle was also quite birdlike, as also were the humerus 
and the bones of the fore-arm. The manus, on the other 
hand, was quite different to anything found in birds ; the 
first, second, and third digits were of the usual reptilian 
character and bore claws, but the fourth was immensely 
prolonged, produced downwards, and clawless. The 
pelvis was, in some respects, birdlike, in others quite 
peculiar : the hind-limb was reptilian. 

It is certain that the Pterodactyles were animals of 
flight, and that there was a membrane, like a bat’s wing, 
stretched between the fourth finger and the sides of the 
body ; it is also certain that it was unable to walk, though 
it may have used its hind-limbs, as bats do, for hanging 
itself head downwards from branches. 

^ Although these creatures are, in many respects, very 
birdlike, yet it can hardly be said that they give us any 
direct ,help, or that they connect reptiles and birds any 
more than bats connect birds and mammals. Their avian 
characters seem to have been purely adaptive, or pro- 
duced in relation to their peculiar mode of life, and we 
must therefore try some other line of reptiles for the 
origin of birds, ^ 

In the rocks from the Trias to the later Cretaceous there 
are, in many places, abundant remains of a group of 
wholly extinct terrestrial reptiles known as Dmosauria, 
Most of these are of great size, the genus Iguanodon^ for 
instance, must have attained a length of fully thir^ feet. 
Our knowledge of most of them is imperfect, but many 
points of the greatest possible interest are perfectly well 
known. . 

Some genera have the snout turned dovptiwafds like a 
turtle’s beak, and both it and the large lower jaw were 
ensheathed in horn. In some the vertebrae are slightly ex-, 
cavated on both faces, and are penetrated with air cavities. 
The shoulder- girdle consists of a long blade-bone apd a 
short coracoid like that of many lizards. Of the fore- 
limb nothing is known /ojr certain in the larger species. 
The sacrum is composed of as many as six vertebrae, 
which often take on a remarkably birdlike character. 
More curious still, the ilium has a great forward process, 
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and the ischium and pubis are both turned backwards, 
parallel with one another, so as to have almost exactly 
the same position as in birds. There can be no doubt 
about this most remarkable point now, as the parts have 
been found in place in the genus Hypsilophodo 7 i. The 
femur was evidently brought parallel to the long axis of the 
body, and it has the characteristic ridge between the 
places of articulation of the tibia and fibula. The tibia 
has a great crest on its front surface, the fibula is quite 
small, and the flattened end of the tibia fits on to a pulley- 
shaped bone exactly like the ankylosed astragalus of a 
bird. The middle or third toe is the largest, and the 
outer and inner toes small ; the metatarsals, although 
separate from one another, have their faces so modelled 
that they must have been quite incapable of movement. 
Substitute ankylosis for ligamentous union, and a bird’s 
metatarsus is produced ; in fact the whole structure of the 
Pinosaurian hind-limb is exactly that of an embryonic , 
bird. 

In the very remarkable genus Compsognaihus of the 
Solenhofen slates, which is nearly allied to the Dino- 
sauria, and included, with them, in the order Omitho- 
scelida^ the head is small, the neck extremely long, and 
the peculiarities of the hind-limb are entirely bird-like ; 
it also seems that the tibia and astragalus were actually 
united. The fore-limb, moreover, was very small, and it 
is certain that Compsognathus must have walked on its 
“hind-legs. 

The question, then, naturally arises, did the gigantic 
Binosauria, such as Iguandon and Megalosaurus, have 
the same mode of progression.^ This seems, at first 
sight, hard to believe, but there is considerable reason for 
thinMng that it may have been the case, for, in the case 
mentioned above of the great three-toed footprints of the 
Connecticut valley and others found in the Wealden for- 
, inatioh^ nd impression of a fore-foot has ever been found ; 
so that^eVeJh'K suppose that the impre^ions of the 
fore-feet were entirely obliterated, as The anifnal walked, 
by those of the hind-feet, the former must, at any rate, 
have been very small. 

When we consider what a very strong piece of evidence 
This is, we are forced to the conclusion that the evolution 
of birds from reptiles, by some such process as these facts 
indicate, is by no means such a wild speculation as it 
might, from d priori considerations, have been supposed 
to be, 

.V {To he coniinuedi) 


/IRE UNEQUAL DISTRIBUTION OF RARE 
PLANTS IN THE ALPS^ 

M PE CANDOLLE has recently distributed copies 
* of a paper communicated by him to the Botanical 
Congress held at Florence in 1874, in which he explains 
in a very convincing manner a fact which all botanists 
^ haye noticed in Switzerland, but the causes of which have 
‘ not iitherto been properly understood. No one is better 
. "ifcquainted with the plants of the Alps than Mr. Ball, and 
' M.,De Candolle prints as a text to his paper a remark 
made by the well-known author of the Alpine Guide, that 
it' is msdfer of curious inquiry to ascertain why the vege- 
tation of certain districts of the Alps is more varied than 
that of others. 

Two instances to illustrate this will be sufficient. The 
fountain chain situated between Italy and the Valais is 
. rich in rare and local plants, while that between the Valais 
ahd Canton Bern is very poor ; again, after tabulating the 
^ecies found in Switzerland in single cantons only, while 
three are peculiar to the V^ais, the Canton Bern 
but one. 

fey explanations which have been given hitherto have 

tie I'ln^gale Disuribution des Plantes rarcft dans la QiaSne 
i^pbonse De.Candolle. (Florence, 1875 


mainly rested on existing physical causes. Wahlenberg, 
at the beginning of the century, insisted upon the action 
of soil and climate. Perrier and Songeon have endea- 
voured to correlate the distribution of plants with that of 
different geological formations. Grisebach, more recently, 
cuts the knot by supposing that the Alps have been a 
centre of vegetation, and that their present distribution is 
an ultimate fact. 

De Candolle has sought the true reason in the circum- 
stances which accompanied the retirement of the glaciers 
at the close of the glacial period. “ The valleys and 
groups of mountains which have at present a maximum 
of rare species and the most varied flora, belong to dis- 
tricts in which the glaciers disappeared soonest. On the 
other hand, where the duration of snows and glaciers has 
been most prolonged, the existing flora is poor.” 

The objection which may be made that a cause so 
remote can hardly influence the present distribution, is 
met by pointing out the extreme slowness with which a 
vegetation establishes itself, and the persistence with 
which it maintains its status quo when so established. 
Thus the rare plants for which the botanists of the six- 
teenth century were accustomed to visit particular locali- 
ties may still be gathered there. Again, the Rhone valley is 
intersected by numerous moraines ; the lower and more 
ancient are covered with chestnuts, while the higher are 
more and more barren and still covered only with pines. 

From a variety of causes which De Candolle enume- 
rates, it seems probable that the southern and eastern 
glaciers of the Alps were of smaller extent than the 
northern, and would consequently be the soonest to re- 
treat. They also probably furnished a refuge amongst 
their ramifications on smaller mountains which even in 
the Glacial period would be without snow in the summer, 
to some of the ancient Alpine and sub- alpine plants which 
were driven southwards as the glaciers increased. 

We have therefore the curious fact that some of the 
most ancient fragments of the Alpine flora are now only 
to be found^on the souiJieni slopes of the ; Alps, This 
is the case with species of Primula, Pedicularis^ ^ and 
Oxyh'opis, which exist neither in the interior of Switzei> 
land nor in the north of Europe. But it is easy to see 
that, like the other members of this flora, they were driven 
south during the Glacial period, returning as the moun- 
tains reappeared from underneath their snowy covering ; 
while on the northern side they were in great measure 
exterminated. De Candolle points out as a fact in further 
confirmation that the Alpine species of Cainpa 7 mla, pecu- 
liar to Mont Cenis and the Simplon and neighbouring 
valleys, are not related to the Arctic species, but find 
their nearest allies in Greece, Asia Minor, and the 
Himalaya. 

The Valais was freed from glaciers while the Mont 
Blanc district and the interior of Switzerland was 
still in the condition of Greenland. It was gradually 
stocked by means of species which arrived from France. 
The first plants to arrive must have been those 
which are found at the present time on the Jura 
and the mountains between Geneva and Chamouni. 
Established at first in the lower part of the valley, they 
would ascend as the snow diminished. The remarkable 
plants of the Grande Chartreuse and of Mounts Vergy 
and Brezon in Savoy, of the higher parts of the Western 
Jura, and even of the neighbourhood of Bex in Switzer- 
land, probably belong to this period. When the perpetual 
snow and glaciers had disappeared from these mountains, 
the neighbourhood of the Lake of Geneva, the base of 
the Jura, and even the commencement of the Valais were 
more favourably circumstanced. Plants of still more 
southern origin could then arrive from France. This is 
probably the date at which the box and many Cistinea 
and Labiatcc, characteristic of dry southern districts, esta- 
blished themselves at the foot of the Jura. Seeds carried 
from Italy by winds or birds introduced some of the rar^ 
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species into the Lower Valais, while others of later origin 
were principally introduced by human agency. ^ 

During these changes the Mont Blanc district and the 
country between the Alps and the Jura were still ice- 
bound, and seeds carried by the wind from the south and 
west would fall on snow or sterile moraines. And when 
in their turn these districts were released, their oppor- 
tunity of being stocked by the flora fast disappearing 
from the lower levels had gone. The asylums which 
were earliest opened were most richly supplied and have 
remained so. 

M. De Candolle considers that a potent cause of the 
extermination of this flora has been the destruction of 
the forests which has rendc/ed the climate south of the 
Alps hotter and drier in summer, and colder in winter. ^ 

The rare plants of the Italian Alps are the remains 
therefore of an ancient flora like that of St. Helena on its 
last legs. The climate of Europe tends to become drier, 
and M. De Candolle thinks it probable that in the course 
of centuries the centre of Switzerland may in turn become 
relatively rich in rare species, while the southern slopes 
of the Alps become poor. In the Lebanon and the Pyre- 
nees this reversal of conditions has actually taken place, 
and their southern face — once rich probably in species re- 
migrating northwards— is now actually poorer than the 
northern. The Caucasus and the Plimalaya are, however, 
at present comparable with the Alps. T. D. 


•DEEP-SEA TELEGRAPI-I CABLES: HOW 
THEY APE TESTED 

T he “testing” of a telegraph cable, whether long or 
short, proceeds upon the principle that the materials 
offer to the electrical current a certain resistance : the 
testing of a cable is the measurement of this resistance. 
In any cable there are two kinds of these resistance 
measurements ; one of the resistance which opposes the 
current in its progress along the conducting wire, the other 
of that which opposes its lateral dispersion. The conduc- 
tor-resistance is technically termed the copper-resistance, 
and is extremely small compared with the other resist- 
ance. The lateral resistance to the escape of the 'icurrent 
opposed by the insulating substance which surrounds the 
copper-conductor is tedinkally termed thr insulation- 
resistance., Where the resistance to the direct propa- 
gation of the electric current through a conducting wire is 
represented in units, the resistance to lateral dispersion 
through the insulator will be represented by hundreds, or 
even thousands of millions, of these units, A third pro- 
perty is that known as the electro-static, or inductive 
capacity, or simply “ charge ” ^ of the cable ; in other 
words, that measured quantity of electricity which the 
given cable w'ill take up in a given time. So much for 
the necessary explanation of technical terms. 

The copper-resistance (i), the insulation-resistance (2), 
and the “capacity” (3) are the three points to be ascer- 
tained in the testing of a cable ; and it is useful to inquire 
why these are the points to be ascertained. 

The chief commercial requisite in any cable, and upon 
which depends its value to its owners, is the speed with 
which signals can be transmitted. Speed^depends directly 
upon two of the foregoing points (that is upon the copper 
resistance and “ capacity”), and indirectly upon the insula- 
tion-resistance. Popular assumption is very much given to 
the idea that the electrical worth of a cable increases with 
its insulation-resistance ; as usual with popular notions 
this is only half-truth. That the cost of a cable follows 
the ratio may or may not be, but it is certain that above a 
definite limit the thickness of the insulating coating has 
no effect upon the practical working condition of the 

^ “ Capacity” and "charge” are not equivalent terms, although they are 
so considered_ in this article to prevent confusion, by the general reader, 
■with the ordinary meaning of the word " capacity^” The capacity of a 
cable remains constant, .while the charge varies with the battery power 
employed. 


cable. It may be that minor indirect benefits arise, but 
vnth these, under the present consideration of the prac- 
tical testing of a cable, we have nothing to do. A certain 
standard of insulation-resistance attained, there remain 
the two points, first, of the resistance oflVred by the cop- 
per wire ; secondly, of the charge. Now it is collaterally 
to be understood that, as there can be obtained through a 
pipe a greater flow of liquid when the pipe offers little 
resistance to the flow, so through the conductor of a cable 
can a greater flow be obtained when the conductor has 
low'' resistance. With most of the Atlantic cables each 
nautical mile of the conductor - has a resistance equal to 
that of three to four of the arbitrary units selected by the 
profession for comparison. There arc in use two units of 
electrical resistance, namely, that determined by a com- 
mittee of the British Association av.d the Siemens unit 
These units are very nearly of the same value, one 
Siemens’ mercuiy unit (the resistance offered by a column 
of pure mercury of one metre length and one square milli- 
metre section at 0° C.) being equal to 0*9536 of an Ohm, the 
technical term for a British Association unit. There is, 
then, to be considered an electrical length as well as an 
absolute (or ordinary) length ; the proportion that one 
bears to the other being known, the measures are con- 
vertible, Vague as may appear to the reader this idea of 
electrical resistance, when he knows that of a copper wire 
of given diameter or -weight two lengths offer twice the 
resistance of one, he is as learned as the most skilled elec- 
trician who virtually knows no more. 

The consideration of the electrical capacity of a cable 
is more difficult. While the two other points relate to 
mass, the question of capacity involves that of surface, 
and of a property of the insulating material of the 
cable known as its “specific inductive capacity.” The 
material with which long telegraph cables are insulated is 
I gutta-percha, Tw’o different cables may be insulaied with 
this material to precisely the' same dimensions, both as re- 
gards the thickness of the insulator and the thickness of the 
copper wire, but the “ charge ” taken by these cables may 
be very different, and the difference will be due to difference 
in the specific facilities offered by the two gutta-perchas to 
induction. This difference between various kinds of gutta- 
percha is as inherent as is the difference between resistances 
to conduction offered by different metallic alloys, and is 
probably very often due to want of homogeneity of the 
substance. It is by judicious selection and careful mani- 
pulation that the cable manufacturer is enabled to main- 
tain a certain standard for any particular cable in question. 
Capacity, however, not only varies with the insulating ma- 
terial, but it also varies with the amount of surface of the 
conductor. It is different with different thicknesses of 
insulating material, but in this respect, after a certain limit 
has been passed, the deciease in capacity is very small for 
very large increase in the thickness of the insulating 
material. 

High charge is incompatible with high speed. That cable 
will, other conditions the same, have the greatest speed 
in which the charge, or the fraction of the charge to be 
altered at each signal, is least. Professional necessity has 
given rise to a unit of quantity of electricity termed a 
^ farad,” of which the' “microfarad ” is the millionth 
part. The capacity of a telegraph-cable generally ranges 
from three to four-tenths of a micro-farad per nautical 

The object of testing a cable is, then, to ascertahi t^thar 
the insulation reaches the amount specified, and* whether 
the conductor-resistance and the charge^'fifi:^ of the sre- 
quired minimum. As these tests are ap-pHed 
rately to the cable, their consideration will fall under the 
several heads. It would deafly be impossible within the 
limits of this paper to describe the many methods which 
have from time to time' been proposed and in use for* the 
testing of telegraph cables, ihe first methods of testing 
submarine lines are undoubtedly due to Dr. Wenaer 
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Siemens and Dr. C William Siemens, who early in the 
history of submarine telegraphy communicated their re- 
searches on the subject to the British Association at the 
Oxford meeting of i860. The principle of these early 
.methods still remains the principle of the methods employed 
by Sir W. Thomson in his testing of the Direct United 
States Cable at Ballinskelligs Bay Station in September, 
1875, upon which he has reported to the manufacturers 
of the cable, Messrs. Siemens Brothers. It is the purport 
of this paper to describe these tests and the results 
obtained. 

To those who may be unacquainted with the route of 
Jie Direct United States cable, it will be necessary to 
explain that the course taken is from Ballinskelligs Bay, 
on the west coast of Ireland, to Torbay, in Nova Scotia, 
whence it again passes to Rye Beach, in New Hampshire, 
America. 

The construction of the cable, which was decided upon 
by the company acting under the advice of Dr. William 
Siemens, their scientidc consultant, is as follows : — The 
- cable from Ireland to Nova Scotia consists of a con- 
ductor formed of a strand of twelve copper wires weighing 
400 lbs. per nautical mile. This conductor is sun'ounded 
with four coatings of gutta-percha and gutta-percha- com- 
pound weighing 360 lbs. per nautical mile, so that the 
total weight of the core,” as it is technically termed, is 
760 lbs. per knot. It was specified that the core should 
have an insulation resistance per nautical mile equal to 
160 millions of mercury units ; tests, however, checked 
^ and .taken under the direction of Mr. von Chauvin, the 
manager and electrician to the Company, show that no 
length of core was passed that did not insulate to nearly 
' double this extent, or to 300 million units per knot, the tests 
being taken after twenty-four hours' immersion of the 
core in water at 75® F. The core ” is “ served ” or enve- 
^ loped in jute yarn, and is then sheathed or covered with 
of a diameter best suited to the position of the 
cable. Thus for fhe 1^630 knots of fhe cable 

are sheathed with ten strands of wire ^d ‘hempV 
strand consisting of a homogeneous iron wire surrounded 
with five strands of Manilla hemp, each strand being 
passed through a compound of pitch, tar, and india- 
rubber. Each of the iron wires has an average breaking 
strain of 53 tons per square inch, and is of 0*099 inch 
diameter. The cable termed medium cable is sheathed 
.with fifteen wires of 0*148 inch diameter with proper 
sewings of yarn, while for the shore ends, where there is 
considered to be more friction or wear, this medium, 
cable is again surrounded with iron sheathings of twelve 
strands of iron wires, each strand consisting of three iron 
wires of 0*230 of an inch diameter. 

^ The cable from Nova Scotia to New Hampshire con- 
" sists of a strand conductor of sevencopper wires weighing 
107 lbs. per knot, covered with three coatings of gutta- 
percha and compound weighing 150 lbs. per &iot, and is 
also sheathed with iron wires. 

The non-electrical reader who may choose to wade 
' through detail that must be somewhat technical will 
. perhaps find help in considering the conducting wire as 
representing a line of flow or force, such that if two of 
, ’ these lines be directed into a galvanometer or current- 
mMsufer in opposite directions, that having the greatest 
head or greatest force will preponderate, while no indi- 
cation wiS' be found on the instrument when the forces 
. are equal ; also that from a known force' giving through 
a known resistarie'e' a certain instrument^ meai^ure, any 
imknown resistance may be reduced when its instrumental 
'measure is ascertained. 

Testing the Resistance of the Copper Conductor . — 

; Electrical measurements upon a long submerged cable 
diSef from measurements made in the laboratory as 
;^'^eacribed in text-books in one very important particular — 
earth-currents. Earth-currents are the bete-noir 
tfe;ele6triciah, who not infrequently finds them so far 


masters of the field that his chance of obtaining accurate 
measures is a poor one. Fortunately, earth-currents do 
not have so much influence upon the working of a cable 
as they have upon the testing, and more fortunately still 
these currents do not always exist, so it is possible to ob- 
tain measures during a tranquil period. On the Direct 
United States' Cable, Sir William Thomson found these 
currents to be equal in value at a period of greatest 
strength to that from about eighteen cells of the testing- 
battery — the Irish end being positive generally to the 
N ova Scotian end. U nder such conditions, Sir W. Thom- 
son employed the simple deflection-method of measuring 
the conductor-resistance, which he takes to be the only 
proper method for measuring copper-resistance in a sub- 
merged cable.” In the following description of the 
method and its results, it will be seen that the method 
consists in applying together with a measuring instrument 
an electric force which yields a certain measure through 
the unknown resistance of the cable ; a known resistance 
(7,300 units) is then substituted for the resistance of the 
cable, and the latter determined by proportion. The 
principle of this method is applicable not only to the 
measurement of the copper-resistance, but is that also of 
the ordinary method of measuring insulation- resistance , 
a higher known resistance being used in order more rea- 
dily to effect comparison with the unknown and much 
greater insulation-resistance. The actual operation during 
the period of testing is thus described : — 

The insulation-galvanometer quickened three- or four- 
fold by a magnetic adjustment, and, with a shunt ot 
twenty Siemens' units on its coil, was put in circuit 
between line^ battery, and earth, and the deflection was 
observed and recorded every ten seconds. As was to be 
expected, large and rapid variations of the deflections 
were continually taking place on account of earth-currents. 
The direction of the earth-current was from east to west 
the whole time, as was shown by the ‘ copper ' current 
being always greater, and the ‘ zinc ' current less, than the 
' true mean concluded from the observations. It increased 
grirdh^lfy (but with sorfie slight backward pulsation) from 
the beginning-^-' %ben its amount was that due to a differ- 
ence of potentials between the Ballinskelligs and Torbay 
earths equal to 1*7 of a cell — till the end, when it was 
more than five times as strong, and corresponded to nine 
cells ; the Irish earth positive relatively to the Nova Scotian 
earth the whole time. To measure the copper-resistance 
a time of comparative tranquillity was chosen, a reading 
taken, and then as quickly as possible the galvano- 
meter short-circuited, the battery reversed, the galvano- 
meter circuit reopened, and a fresh reading taken. Half 
the space travelled by the spot of light from the first 
reading to the second is taken, as being the deflection 
which would be produced by the battery applied in either 
direction were there no earth-currents. This was done 
seven times, and the half ranges were as follows : — 235, 
231, 229^, 234^, 231, 235, 230 — mean 232*3. I found that 
the same battery applied in the two directions through 
the galvanometer, and 7,300 Siemens' units gave 232 
divisions on one side of zero, and 233 on the other — mean 
232*5. Hence the copper-resistance to be inferred from 
the observations is — 


7300 X or 7306 Siemens' units.” 


As the cable in question is 2,420 nautical miles in length, 

we have 3*02 Siemens' units per knot, 

,2420 ^ 

Insulation Test — The ordinary method of testing the 
insulation-resistance of a cable consists, as has been said, 
in obtaining upon the galvanometer or measuring instru- 
ment a certain measure with a known resistance, and a 
measure with the unknown resistance, the electric force 
being constant during the two measurements^ From 
these two measures the unknown resistance is determined. 
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If, for instance, it is known that with a certain battery : 
power and a resistance of 100,000 units we iiave a deflec- } 
tion-measure of 100, it is deduced, when with an unknown 
resistance and the same battery power the deflection of 50 
is obtained,, that the resistance must be twice as great 
(namely, 200,000), since the observed effect is halved. 
This system is that generally pursued, but, like the 
other measurements upon submerged cables, comes under 
the effect of earth-currents ; and to meet this contin- 
gency Sir William Thomson has arranged a new method, 
bearing upon the principle that the insulation of a cable 
may be determined from the proportion of loss (during a 
given time) of electric power that has been imparted to 
it. In the following description it will be seen that this 
loss is measured by the deflection due to the current 
entering the cable to make up the loss, and this deflection 
is compared with another deflection obtained by altering 
suddenly by a small quantity the battery power em- 
ployed. The latter deflection being a measure of a -known 
force or potential, the other measure for lost potential 
is determined, and consequently the loss of potential 
known. 

“ The cable being offered to me again from midnight 
till 2 A.M. on the 17th, I made,’' says Sir W. Thomson, 

“ another series of tests at that time for the main object of 
measuring the insulation-resistance. I found the line in 
a much less disturbed state, and was able to make a per- 
fectly satisfactory insulation test by the ordinary galvano- 
meter method. I applied, however, also a new method 
which (no electrometer being available) I had planned to 
meet the contingency of the line being disturbed by 
earth-currents so much as to render the ordinary test 
unsatisfactory, but not so much as to vitiate an electro- 
meter-test. This method, which I think may be found 
generally useful for testing submerged cables when an 
electrometer is not available, is as follows : — i. Apply the 
ordinary test by battery and galvanometer for a certain 
time. 2. Insulate the cable for a certain time and then 1 
shunt the galvanometer to prepare for No. 3 (unless you 
have conveniently available a second galvanometer suit- 
able for discharges). 3. Instantaneously reapply the 
battery, through the insulation galvanometer properly 
shunted (or a special discharge galvanometer)',, to the 
cable, and observe the mhxirhum of the sudden deflection 
produced. 4. Go on repeating Nos. i, 2, and 3 as long 
as you think proper, according to circumstances. $. To 
determine the proper ballistic constant of the galvano- 
meter for utilising the observed result of No. 3, find the 
maximum of the sudden deflection which takes place 
when a sudden change of electrification is produced by 
instantaneously changing by a small measured difference 
the potential of one electrode of the galvanometer, the 
other electrode being in connection with the cable. 6. 
The change of potential which, in the operation of No. 5, 
would give the same deflection as that observed in No. 3, 
is equal to the change of potential which the conductor 
of the cable has experienced during the time when it was 
left insulated according to No. 2. Hence calculate the 
insulation-resistancp in ohms or megohms as in the ordi- 
nary electrometer method when the electrostatic capacity 
of the cable is known." 

In carrying out this test, the 20-ceU insulation battery 
(with its poles joined through 20,000 Siemens' units) was 
applied, zinc to cable, through the insulation galvanometer 
with a shunt of 5,000 Siemens' units on it. Then, the 
galvanometer indication was read and recorded every ten 
seconds for three and a half minutes, when the cable was 
insulated during a minute according to No. 2 of the 
directions above, and a shunt of 30 substituted for the 
5,000. At the end of the minute the battery was instan- 
taneously reapplied, the throw of the galvanometer ob- 
served according to No. 3 and the shunt of 30 removed, 
and 5,000 reapplied. The cable was again insulated for 
a minute, the galvanometer shunted with ■ 50 (instead of 


30 used the first time), and the operation of No. 3 re- 
peated. The proper ballistic constant of the galvanometer 
was determined by applying alternately full power and f J 
of fall power of the insulation battery ; the change from 
one power to the other being made in each case as 
instantaneously as possible. Twelve galvanometer read- 
ings taken at ten seconds' intervals during the second 
and third minutes of the electrification gave for mean 
deflection 127, and the readings taken from the fourth to 
the twenty-fourth minutes gave for mean deflection 82*1. 
The sensibility of the galvanometer in the condition in 
which it was used for these readings was such that a 
deflection of 290 would have been given by the actual 
battery, with a resistance of 1,000,000 Siemens' units. 
Hence the insulation-resistances proved by the mean 
observed deflections were for the deflection, 127 from the 
second and third minutes 2,280,000 Siemens units, and 
for the mean deflection 82*1 from the fourth to twenty- 
fourth minutes 3,540,000 units. The new method de- 
scribed gave, as the mean of the observed ballistic 
deflections or “throws," the number 89*8, or say 90. 
The ballistic deflection due to instantaneously changing 
the potential by of that of the insulation battery, in 
accordance with the rule of one to five above, was found 
to be 1 12 divisions. This is time the preceding mean 
throw (90), which therefore showed a change of potential 
equal to ^ of that of the battery. Hence the mean fall 
of potential was during the minute, or at the rate of 
second. The capacity of the cable (measured 
in the way presently described) had been found to be 991 
microfarads. Hence the insulation-resistance is , or 
3*027megohms, or 3,170,000 Siemens' units, corresponding 
to the 3,540,000 units given by the ordinary method. 
With copper to line, a fresh series of tests gave 3,520,000 
megohms, or 3,690,000 Siemens' units. 

In the reduction of the insulation-resistance of the 
whole cable to its insulation-resistance per knot, it has 
to be observed that as the insulation of the cable is in- 
versely as its length, one knot of the cable will give an. 
insulation resistance equal to that of the whole cable 
multiplied by the number of knots' length in the whole 
cable. 

Measu 7 'eme 7 it of Capacity f — ^Just as the chemist has 
his vessels for measuring out quantities of liquid, so has 
the electrician his special arrangements for measuring out 
quantities of electricity ; but there the analogy ends, for 
while the measure of the liquid is direct and visible, the 
electrician infers his measured quantity generally by the 
mechanical work effected on the index of the measuring 
instrument, or by the absence of such work. The appa- 
ratus used in practice for measuring quantities of elec- 
tricity is termed a “condenser." “Condensers" are 
constructed having any required capacity, and if such a 
condenser of which the capacity is known is charged 
from a battery, then discharged through the measuring 
instrument, and the deflection produced noted, it is only 
required to charge from the same battery the cable or any 
other condenser of which the capacity is to be measured, 
then to note this discharge deflection, and by proportion 
to deduce the unknown capacity. On short lengths of 
cable this procedure is actually adopted, but on long 
lengths it becomes liable to error, chiefly from the fact 
that as with long lengths some perceptible time is re- 
quired to discharge the cable, the ballistic throw or 
sudden deflection produced upon the measuring instru- 
ment by the rush of electricity from the cable dbes not 
measure all that passes out. It is consequently iie^cessary 
to devise some method like the following used by Sir W. 
Thomson, in which the charge from the’ cable (communi- 
cated thereto by a different battery power to that charging 
the condenser, but the relative powers being known) is 
neutralised by a charge of opposite electricity from the 
condenser, and the neutrali^tion declared by the non- 
production of movOrti^nt in the measuring instrument. 
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The following diagram, which is not, however, taken from 
the report, will explain the method : — 


-ZC 



K, battery of 8o_ cells, well insulated ; R resistance of 20.000 units ; li', 
variable resistance ; c, condenser of 80 microfarads' capacity ; g, 
shunted galvanometer ; e, earth. 

The condenser is electrified by bringing F and A into 
contact, and the cable by making contact between H and 
B, for sufficiently long time to fully charge the cable. 
These contacts are then broken, and instantly after con- 
tact made between F and H. This contact is maintained 
for five to ten seconds, when the additional contact witb^ 
IS made. The variable resistance is adjusted till this last 
contact produces no movement on the measuring instru- 
ment 

. \ fpund that when the cable and condenser were 

char’ged'te bpiKssitie potentials, in the proportion of ■1,615 
to 20,000 no throw occurred, whence the. d^nctioB that 
the capacity of the cable was 

— ^ X 80 microfarads, or 
16x5 ’ 

991 microfarads, and the length of the cable being 2,420 
knots, this was equal to 0*409 of a microfarad per knot. 

In concluding the report upon the electrical conditions 
of the Direct United States Cable, Sir William Thomson 
remarks ■* ‘‘ I am glad to be able to say that my tests 
proved the cable to be in perfect condition as to insula- 
tion, and showed its electrostatic capacity and copper 
resistance to be so small as to give it a power of trans- 
mitting messages, which, for a transatlantic cable of so 
great a length, is a very remarkable as well as valuable 
achievement.^' This article would be exceeding its pur- 
pose if it were to include inqui]^ into the present position 
of Atlantic Telegraphy ; but it is a mark of great progress 
in electrical engineering and cable manufacture that a 
cable of such length as 2,420 miles can be delivered up 
to the company working it in a perfect electrical condi- 
tion, n This has not been the case in earlier transatlantic 
attempts ; and some idea may be formed by the general 
.pader of the care required to bring about this end, when 
it Is known that a small hole, smaller in size than the 
finest^ pin-hole, in any portion of the two thousand miles 
length of ^tta-percha covering would render the electri- 
cal conditions the cable imperfect. 


THE CLIMATIC CHARACTERISTICS OF 
WINDS AS DEPENDENT ON THEIR 
^ ORIGIN^ 

O F the climatic characteristics of winds the most 
important are, primarily, their temperature, and, 
"secondarily, their moisture. The general occurrence of 

C die AbBangi^eit des Jilimatischen Charakterg der Windc von 

Von Dr. W. Koppen. (St. Petersburg, 1874.) 

‘ ■■ 


certain characteristics, crp-icially when more strongly 
marked, with particular directions of the wind, expe- 
rience soon forces on our attention, and much labour has 
been bestowed, particularly by Dove, in grouping the 
winds simply according to their directions, and calcu- 
lating the mean atmospheric pressure, temperature, 
humidity, cloud, and rainfall, for each of the directions. 
Interesting and to some extent valuable results have been 
obtained from these inquiries : results, ii must, however, 
be added, far from being commensurate with the enor- 
mous labour expended in arriving at them. But in 
extending this line of research into such regions as 
Western Norway, Faio, Iceland, Newfoundland, and the 
Azores, its unsatisfactoriness soon becomes evident ; and 
the further consideration that the climatic qualities of a 
particular wind repeatedly differ widely from its general 
character, makes it evident that a climatic inquiry which 
groups the %vinds merely according to their direction does 
not proceed from a scientific basis. 

A striking case, showing a great deviation from the gene- 
ral qualities of a wind, occurred during the great Edinburgh 
hurricane of the 24th of January, 186S, on which occasion 
the wind remained persistently in the south for several 
hours, and possessed a coldness and a dryness which 
were truly polar. The qualities of this south wind are 
readily explained bytbe limited area of high pressure, 
which lay immediately to the south-eastward of Scotland 
at the time, out of which this wind blew. As the baro- 
meter continued to fall, the^ wind ultimately veered to 
S.W. and W., and the temperature presented the unusual 
phenomenon of rapidly rising with a change of the wind 
into westward. The point to be noted here is, that as 
long as the wind was connected immediately with the cir- 
cumscribed area of high pressure it was cold and dry, but 
when it was involved in the area of low pressure it be- 
came mild and moist. This relation between the climatic 
qualities of a wind and the state of the pressure is a 
vital point in atmospheric physics, and to Dr. Koppen 
belongs the merit of applying the principle in inau- 
gu-ratmg a new method of inquiring into the climatic 
characteristics of the different winds' by referring each 
wind-observation to the system of atmospheric pressure 
with which it is at the moment immediately connected. 

If we examine weatlier-charts representing a large por- 
tion of the earth’s surface, such as those published in the 
yoiirnal of the Scottish Meteorological Society^ vol. ii. 
p. 198, two distinct systems of pressure arc seen, which 
change their position and form from day to day, one indi- 
cated by isobars inclosing spaces of low pressure, into 
which the winds all round blow vorticosely in the northern 
hemisphere in a direction contrary to that of the hands of 
a watch, and the other by isobars inclosing areas of high 
pressure, out of which the winds blow on all sides, but in 
opposite directions to those assumed in blowing inwards 
upon a space of low pressure. The former are usually 
called cyclones, and the latter anticyclones. Not only do 
the direction of the winds within the areas of cyclones 
and anticyclones respectively differ from each other, 
but the temperature and humidity of the winds con- 
nected with each have certain well-marked characteris- 
tics. A south-east wind at St. Petersburg, for instance, 
blowing in immediate connection with a cyclone, comes 
from the south and south-west, that is, from the south- 
w^est of Russia or from Germany ; whereas a south-east 
wind in immediate connection with an anticyclone comes 
from the east, that is, either from the cast of Russia or 
from the White Sea, and consequently these two south- 
east winds are markedly different in their climatic qualities 
from each other. 

Dr. Koppen has compared the temperature, humidity, 
and other weather conditions at St. Petersburg each day 
for 1872 and 1873 with daily weather-charts constructed 
for the whole of Europe, and separated each of the eight 
winds (N., N.E,, E., &c.) and calms into the following 
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four classes : — i. Those which occur when the isobar, 
passing through St, Petersburg, bounds a space of low- 
pressure, or when St. Petersburg is included within the 
area of a cyclone ; 2. When the isobar bounds the space 
of high pressure, or is within the area of an anticyclone ; 

3. When it is in the calm centre of an anticyclone ,* and 

4. When the isobar does not, at least on the map of 
Europe, inclose a space, but stretches away in a line 
which is either straight or irregularly waved. This divi- 
sion is carried out as regards the two great divisions of 
the year, viz., the cold half, extending from October to 
March, and the warm half from April to September. 

The following will indicate the importance of the results 
arrived at : — i. Dii?-inpr the cold half of the year ^ northerly 
winds (N.E. and N.) when connected with a cyclone have 
the pressure 0-370 inch below the average, the tempera- 
ture 2**3 above the average, the relative humidity 90, and 
the sky all but completely covered with cloud ; with an 
anticyclone, pressure is 0-271 inch above the average, 
temperature 8°*6 below the average, humidity 84, and sky 
only three-fourths covered ; and with a straight indeter- 
minate isobar, pressure is 0-20 r inch above the average, 
temperature 5^*8 below the average, humidity 89, and sky 
less than three-fourths covered. 2. During the wa 7 'm 
half of the year^ northerly winds connected with a cyclone 
have pressure 0*192 inch, and temperature 5°*4 below the 
average, humidity 87, and cloud 8 ; with an anticylone 
pressure is 0*206 inch, and temperature o°-5 above the 
average, humidity 75, and cloud 4 ; and with straight 
indeterminate isobars, pressure is 0*104 ii^ch above, and 
temperature 3^4 below the average, humidity 76, and 
cloud 5. 

As regards the S.E. wind, with a cyclone the tempera- 
ture is above the average in winter, but only 1*^*8 in 
pmmer j and with an anticyclone, 4°*o below the average 
in winter, but 2°*5 above it in summer. Again, with 
straight isobars, S.E., S., and S.W, winds have in winter 
a temperature 7°-7 above the average, humidity 93, and 
cloud 9 ; but in summer the figures are 5°*2, 82, and 6 
respectively. One of the most suggestive results is that 
obtained from the examination of the anticyclone in 
summer, particularly as regards its calm central space. 
In the periphery of the anticyclone' where winds pre- 
vail, the cloud accompati^ng the different winds varies 
from 3 with S.W. to 5 with E. winds, but in the calm 
central space the amount is only 2 ; in other words, the 
space covered by the anticyclone is remarkable for the 
clearness of its sky, and the central portion is the clearest. 
Owing to the strong insolation which takes place under 
these circumstances, the temperature of the whole space 
covered by the anticyclone is raised 2°'i above the 
average ; with northerly winds (N.E., N., and N.W.) the 
excess is, as might be expected, small, being only o°'5, 
but with S. and S.W. winds the average excess is 4°-i. 
The excess in the calm centre is only i°‘3, which is s??ialler 
than the excess which accompanies winds from the E., 

5. E.j S., S.W., and W. points of the compass. 

In a review of the weather of Europe during 1868,* Mr. 
Buchan drew attention to the anticyclone which over- 
spread a considerable portion of Europe from the 2ttd to 
4th August, as the immediate cause of the hot weather 
experienced in Great Britain at the time, and which he 
regarded as the simple result of the widespread high 
pressure, the comparatively calm atmosphere, the clear 
sky, the dry air, and the strong insolation which accom- 
panied these conditions. At the same time, to the west, 
north, and south-east, pressures were low, the sky clouded, 
and much rain fell. Since the wind blew out from 
the anticyclone in all directions, — E. and S.E. winds 
in Great Britain and France, W. in Austria, and S.W. 
in Sweden and W. in Russia, — -without diminishing the 
high pressure of the anticyclone, it was suggested that 

* Atlas M^tfiorologique de TObservatoira Imperial, Ann6e 1868, D. 39, 

Paris, 1869. 


the high pressure was maintained by air-currents ascen- 
ding from the regions of low pressure to the west, north, 
and south-east, and thence flowing as upper currents 
towards and then down upon the region of the anticyclone. 
In connection with this point Clement Ley has made 
some valuable observations on the upper currents of the 
atmosphere, showing that they flow outwards from the 
centre of the cyclone, and inwards towards the anti- 
cyclone. If this view be correct, the centre of the anti- 
cyclone must necessarily be filled with a slowly descend- 
ing current. 

Now, it will be observed from Dr. Koppen’s inquiry 
that the centre of the anticyclone is the clearest, on leav- 
ing which and entering the regions in which winds blow, 
the sky becomes more clouded — a result strictly in 
accordance with a ' descending current over the calm 
region of the centre. Again, in the calm centre the tem- 
perature is lower than round the periphery (except where 
N.E., N., and N.W. winds prevail, bringing air currents 
from colder regions, and therefore of a lower tempera- 
ture), a lesult admitting of explanation only on the sup- 
position of a descending current within the central space, 
since, were there no descending current, the temperature 
would be hottest in the centre where the atmosphere is 
clearest and the air stillest. 

We are now, thanks to Dr. Koppen, put in possession 
of a truly scientific method of discussing wind- observa- 
tions in their climatic relations, the value of which will 
be the more apparent when the observations of places in 
different parts of Europe have been discussed in accord- 
ance with it What is now wanted, as regards the diffi- 
cult but vital question of the observation of the wind, is 
that truly comparable anemometers be procurable, and 
that they be placed in situations and positions so that 
they may fairly record the direction, velocity, and pres- 
sure of the air-currents which pass over the district where 
they are placed. * 


SCIENCE IN GERMANY 
{From a German Carresfondent) 

IXyf VON JOLLY, in Munich, has recently constructed 
• an apparatus for gas-determination by absorption. 
Its arrangement is, in general, similar to that of Frank- 
land’s apparatus, but it is distinguished from this, as 
from all other apparatus hitherto used for gas analysis, 
by the principle of measurement that is peculiar to it. 
Measurement is made, not of the changes of volume, which, 
for example, the air undergoes through absorption of car- 
bonic acid and of oxygen, but of changes of pressure, the 
'Volume 7'e7nainmg the same. All the air-quantities to be 
measured are brought to the same volume, through corre- 
sponding change of pressure, in a measuring vessel, the 
contents of which must not be known ; while a tempera- 
ture of 0° is produced by surrounding the measuring 
vessel with snow or ice. Thus, each time the tension is 
measured under which the air-quantity to be considered 
assumes that constant volume, before and after absorption 
of a portion of the mixture. This process has various 
advantages over those hitherto in use. The calculation 
of the gas-volumes at normal pressure and temperature is 
rendered superfluous ; the number of separate observa- 
tions required is diminished. 

M. Jolly's apparatus is represented in the annexed 
figure. A is the absorption bell-jar ; it is of nearly rod €.c. 
capacity. It is open below, and stands in a pne^umatic 
trough. B is the cylindrical measuring ves:^-of equal 
capacity with the absorption jar. By means 6f a T-shaped 
perforated glass cock Ji, the vessels A and B can be con- 
nected ; they can also be put in cotaiinunication with the 
atmosphere by the capillary tube g. B is connected by 
means of a capillary tube,- with a-wide glass tube E. At 
f there is, within the -curve, ^here the capillary tube 
opens, a small tongue of dark glass, i to 2 mm. long, with 



522 


NATURE 


{April 27 , 1876 


the point directed downwards. (This point serves the 
purpose of fixing with certainty the surface of the mercury 
contained in E, for the point is reflected in the surface of 
the meniscus.) E is connected by means of caoutchouc 
tubing with a wide vessel D, which is fixed to a moveable 
carrier^ and can be easily moved up and down. The tube 
which forms the vertical prolongation of the vessel D 
upwards, moves before a scale with millimetre divisions. 



^ When the apparatus is to be used, a portion of d and E 
IS first filled with mercury. Then the cock h above is 
opened and B pushed up to the height of the cock ; where- 
lyon the rising mercury fills the measuring vessel B, while 
the vessel D gets emptied. When the rising mercury 
comes into view in the small funnel you shut the cock 
and bring the vessel D down again, whereupon the mer- 
ggy runs out of the measuring vessel and leaves there an 
ee^y space. If b be now connected with a. the air is 
samm ov^ from the absorption jar into the measuring 
while the mercury of the pneumatic trough rises 


in the absorption jar. This air is also removed from 
the apparatus in the way above described. The air- 
specimen to be examined is now brought into the absorption 
jar, and allowed to pass over into the measuring vessel, 
which is surrounded with snow or pounded ice.^ When 
the gas is cooled, the mercury in E is so placed that the 
tongue point touches the meniscus. Since the scale num- 
bers begin at the height of the tongue point, by reading off 
the position of the mercury in D, the height of the mercury 
column is obtained, which taken together with the ten- 
sion of the included air-specimen, makes equilibrium with 
the external air-pressure. On deducting from the imme- 
diately observed barometer height the observed column of 
mercuiy, the pressure of the enclosed air at is obtained. 
Next, by suitable position of the vessel D and turning of 
the cock, the measured air- specimen is allowed to flow 
over again into the absortion jar. Afterwards, some small 
pieces of fused pyrogallic acid are introduced with a pin- 
cette under the mercury into the absorption jar, When 
the resulting absorption of the oxygen is finished, you 
measure, in the same way, in the measuring vessel, the 
tension of the remaining nitrogen. (The tension of the 
saturated water vapour at 0° = 4'6 mm. is deducted in 
each calculation from the tension obtained in the measur- 
ing vessel.) 

Let V be the volume of the measuring vessel, P the 
pressure of the air-quantity contained in it, then, accord- 
ing to Mariotte’s law — 


V P = 760/, 

if y denotes the volume of this air-quantity at C and 
760 mm. Let P' be the pressure of the remaining nitrogen, 
then — 


VP' = 76 o;f, 

where denotes the volume of this quantity of nitrogen 
at o® C and 760 mm. Consequently — 

P' P' 

^ = 100 - 
P P 


When it is wished to analyse breathed air with this 
apparatus, the carbonic acid is first removed with potash 
lye, and the oxygen with pyrogallic acid. The oxygen 
may also be removed with a piece of phosphorus, by in- 
flaming it with an induction-spark in the absorption jar. 


It is known that the experiments which have been 
made by Maxwell, O. E. Meyer, Obermeyer, and Puiuj, 
on the dependence of friction of gases on temperature, 
have not led to concordant results. M. Puiuj has there- 
fore lately made a large number of experiments with air, 
hydrogen, and carbonic acid, in order definitely to deter- 
mine the relation between friction of gases and the tem- 
perature. This investigation was carried out in the 
laboratory of Prof. Kimdt, in Strassburg. The apparatus 
used for the purpose was the friction apparatus of Kundt 
and Warburg, which is essentially not very different from 
Maxwell's, and consists of a glass disc oscillating between 
two fixed discs. 

According to the dynamical theory of gases, the con- 
stant of friction should be proportional to the square root 
of the absolute temperature, f.r. — 

n = (i + a 6)\ 

where denotes the constant of friction of ihe gas at 
temperature ^ = o® C., and a the coefficient of expansion 
of the gas. If we make, generally, 

« (l + a 

we have from the experiments of Puiuj — * 

Forair, 5^=0*72196* '01825 between -3*^ C and + 25®'6a ■ 
ForH, «= 0*69312 * o *01088 „ - i°'5 C. and+300 C. 

For CO2, 72 = 0*91654 ±0*01394 „ 41'' C.and + 29° C. - 

The exponent for air is smaller than Meyer's (f),. 

* To apply the ice a vertical sheet-iron cylinder xs ttted, separabte into''- 
halws ; it surrounds the measuring vessel at an interval of about ^ cm. In 
the figure the outline of the cylinder is shown by dotted lines. 
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and larger than that formerly obtained by Puluj from 
transpiration-experiments with capillary tubes (§). The 
exponent for hydrogen is somewhat smal'er than that 
for air. Not a little interesting is the remarkably large 
exponent for carbonic acid, in which the friction appears 
nearly to follow the law of temperature, to which hlax- 
well’s new theory of gases leads (which, as is known, 
proceeds from the supposition of a repulsive action at a 
distance, inversely proportional to the fifth power of the 
distance of the molecules). 

From these experiments it clearty appears that ilie 
friciio 7 i does 71 ot, hi all gases ^ va}y 'with the tempe7'ature 
in the same way. The theory of gases must still undergo 
modification, in order to afford us a satisfactory explana- 
tion of this molecular process. S. W. 


THE EARLY HISTORY OF MAGNETISM 

T he earliest references to the properties of the magnet 
occur in the annals of the Chinese nation, who used 
it as a means of guiding the wayfarer over the vast and 
trackless plains of Eastern Asia, long before it wras applied 
to maritime purposes. To the Emperor Hoang-Ti, who 
lived 2,000 years before our era, is attributed the invention 
of a chariot, upon which stood an elevated figure pointing 
to the south, independently of any position of the chariot. 
Nearly ten centuries later, w^e find the learned Tchdou* 
Koung presenting and teaching the use of the tchi-ndn- 
kiu, or chariot indicating the south, to some envoys from 
Youd-tching, a southern maritime province. The com- 
pass, or, as it is even now called in Chinese, icM-ndn^ 
appears to have been first used at sea by this remarkable 
nation about the third century of our era, during the Tsin 
dynasty. 

When the compass became known in Europe is dis- 
puted; Gilbert refers its introduction to Marco Polo about 
1260,1 but it is probable that earlier accounts of it w^ere 
brought from the East by the Crusaders, an accurate 
description of it occumng in a poem entitled ‘‘ La Bible,’* 
wTitten by the minstrel Guiot de Provence about the year 
1190, A Latin letter ascribed to Peter Adsiger, 1269, 
preserved among the manuscripts of the university 
of Leyden, contains the following remark on the declina- 
tion of the needle: — Take’ notice that the magnet, as 
well as the needle that has been touched by it, does not 
point exactly to the poles, but that part of it which is 
reckoned to point to the south declines a little to the 
west ; and that pait which looks towards the north in*- 
dines as much to the east. The exact quantity of this 
declination I have found, after numerous experiments, to 
be five degrees.” 

The discovery of the dip of the needle is due to Robert 
Norman, a nautical instrument maker at Wapping, near 
London, who is described by Gilbert as “ a skilful sailor 
and ingenious artificer,” He found that after being 
touched by a magnet the needle always appeared heavier 
at its northern end, and making an instrument to deter- 
mine the greatest angle formed with the horizon, he ob- 
served the inclination in 1576 to be 71° 50'. 

In the early part of the following century, the variation 
of the declination was clearly ascertained, and was attri- 
buted by Bond, a teacher of navigation in London, to the 
motion of two magnetic poles. 

In the year 1600 was published the celebrated treatise 
‘‘ De Magncte,” by Gilbert of Colchester, who was pro- 
nounced by his great contemporary Galileo, to be great 
to a degree that might be envied.” Gilbert regarded our 
globe as a great magnet, and its centre as the centre of 
the magnetic motions of the earth. Variation he defines 
to be the arc intersected between the point where the 
meridian of the place cuts the horizon, and that point to 

^ Scientia Neuticas pyxidulae traducta videtur in Italiam per Pauluni 
Venetum, qui circa annum M.CCLX. apud Chinas artem pjrxidis didicet, 
De Magnete, p. 4. 


which the magnetic needle looks ; the length of this arc 
varying with the place of observation. He states that 
from the coast of Guinea to the Canary Islands, and 
thence throughout Spain, Gaul, England, Germany, and 
Norway, the magnetic needle turns towards the east, that 
on the opposite shores of North America it turns to the 
west, whilst near to the Azores it points exactly north 
and south ; nor does he fail to observe that from the 
north of Brazil, along the coast of South America to the 
Straits of Magellan, the southern end of the needle points 
west of the true meridian. He rejects the vulgar opinions 
of variation depending upon magnetic mountains or 
magnetic rocks, upon the poles of the zodiac, or the 
positions of certain fixed stars, but ascribes it in some 
measure to the configuration of sea and land on the 
surface of the earth ; chiefly, however, to irregularities in 
what he terms the magnetic globe and true earth, which 
he conceives to be more considerable under the con- 
tinents than below the depths of the ocean. He devotes 
the fifth book of his work to a full account of the dip of 
the needle, termed by him declination, with a minute 
description of the instruments used in its measurement. 

Descartes attributes variation to the irregularities of 
the earth’s surface, considering magnetic attraction 
strongest wherever iron and loadstone are most abun- 
dant. To account for the variation of the compass, he 
asserts that the amount of iron in certain localities 
constantly changes, partly because man draws it from one 
place to transport it to another, and partly because new 
iron is formed in some districts where there was none 
before, %vhilst in others old iron becomes corrupted and 
disappears entirely. To explain his theory of magnetism 
it is necessary to state briefly the hypothesis he formed 
respecting matter in general, an hypothesis for which he 
does not claim absolute truth, but one from wdiich deduc- 
tions may be made in conformity with experience. The 
universe he supposed was formed originally of one uniform 
material, divided into equal parts having equal move- 
ments. These movements he considered to be twofold, 
each part revolving on its own axis, and several together 
revolving round fixed centres, and thus forming distinct 
vortices. As he deemed no void possible, it follow^ed that 
these parts being equal, could not at first have been 
round, but might eventually become so, their angles as 
they met together being rubbed off and the intervening 
spaces filled with the dust or dibiis. 

Descartes considered these two forms of matter as two 
elements of the universe, the first consisting of the debris 
and the second of the little spheres. The less agitated 
parts of the first move chiefly in straight lines from the 
poles to the centre of each vortex, and in passing through 
the triangular spaces often left between contiguous balls of 
the second element, they assume the form of fluted, spiral 
columns. On the disposition of their channels the force 
of the magnet principally depends. His third element is 
fonned by the union of the less subtile matter of the first, 
including the fluted columns. From the centrifugal force 
of the round parts a central space is left within each 
vortex, composed purely of matter of the first element ; this 
Descartes supposed to fonn an extremely subtile body, 
such as he conceived the fixed stars to be, and even con- 
sidered that the earth formerly occupied such a centre till 
the less subtile matter collecting on its surface changed 
into that of the third element, and thus formed clouds and 
other obscure bodies. As each new layer was added, the 
force of the containing vortex diminished, and more matter 
escaped into the surrounding vortices than returned to 
occupy its place ; finally, the earth, enveloped in its atmo- 
sphere, descended' to the position it now occupies in the 
powerful vortex around the sun^ . He divides it into three 
regions, the lowest consisting entirely of matter of the first 
element ; the middle, of -an opaque solid body containing 
passages sufficiently large to admit the fluted columns of 
the first, but not the spheres of the second elemait, 
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whilst the upper is formed of a confused mass of matter 
which belongs chiefly to the third element, but is inter- 
spersed with the round balls of the second. The passages 
in the intermediate region he conceives to be so grooved 
that the fluted columns entering from one side cannot 
return again by the same passages, hut when opposed in 
their straight course are forced back through the air or 
upper portions of the earth to those openings by which 
they entered, whilst those from the other side make 
similar circuits. He considers that magnets contain 
passages the same as those first mentioned, and such is 
the inclination of the fluted columns to enter these pas- 
sages, that even if the poles are not turned to receive 
them they will push aside all opposing particles, till, if not 
restrained by still stronger bodies, the magnets are forced 
to assume those positions in which their poles point 
oppositely to those of the earth. ^ ouch is the hypothesis 
of Descartes, ingenious rather than plausible, and inte- 
resting chiefly as exhibiting the speculative mind of its 
author. 

In 1683 the celebrated Halley presented a paper of 
great importance to the Royal Society of London, entitled 
“ A Theory of the Variation of the Magnetical Compass.” 
In this communication he states that the “ deflection of 
the magnetical needle from the true meridian is of that 
great concernment in the art of navigation, that the 
neglect thereof does little less than render useless one of 
the noblest inventions mankind ever yet attained to,” and 
gives as the result of many close thoughts ” the follow- 
ing explanation of the variation of the compass. “ The 
whole globe of the earth is one great magnet, having four 
magnetical poles or points of attraction, near each pole 
of the equator two ; and in those parts of the world which 
lie near adjacent to any one of those magnetical poles, 
the needle is governed thereby, the nearest pole being 
ad\yays predominant over the more remote.” He remarks 
that the^pu^itions of these poles cannot as yet be exactly 
determined froin want of sufficient data, but conjectures 
that the magnetic pole “WThich principally governs the 
Variations in Europe, Tartary, and the North Sea is 
about 7® from the north pole of the earth, and in the 
meridian of the Land's End, whilst the magnetic pole 
which influences the needle in North America, and in the 
Atlantic and Pacific Oceans, from the Azores westward to 
Japan, is 15° from the north pole, and in a meridian 
passing through the middle of California. The variation 
in the south of Africa, in Arabia, Persia, India, and from 
the Cape of Good Hope, over the Indian Ocean to the 
' middle of the South Pacific, is ruled by the most powerful 
- of all these magnetic poles, which is situated 20° from the 
south pole of the earth, and in a meridian passing through 
. the island of Celebes ; in the remainder of the South 
' Pacific Ocean, in South America and the greater part of 
the South Atlantic Ocean, it is governed by a magnetic pole 
16° from the south pole, in a meridian 20° west of the 
Straits of Magellan. On this hypothesis Halley explains 
the variation observed in different places, and among 
others cites the two following instances. On the coast of 
America, about Virginia, New England, and Newfound- 
land, the variation was found to be west, being above 20° 
in Newfoundland, 30° in Hudson Strait, and 57° in 
' Bale's Bay. On the coast of Brazil, on the contrary, it 
was found to be east, being 12° at Cape Frio, and increasing 
to 20 J'' at the Rio de la Plata, thence decreasing to- 
wards the Straits of Magellan. Thus, almost in the 
same geographical meridian, we find the needle at 
one place pointing nearly 30" west, at another 2oJ° east ; 
this is explained by the north end of the needle in 
Hudson Strait being chiefly attracted by the North 
American magnetic pole, whilst at the mouth of the Rio 
de la Plata the south end is attracted by the south mag- 
;Vhe£ic pole, situated west of the Straits of Magellan. 

D^cartes designates the south pole of the magnet that which turns to 
.-vihit;n(^th pole of the earth, and 'the north pole of, the magnet that which 
pole of' the earth. 


Sailing north-west from St. Helena to the equator, the 
variation is always in the same direction, and slightly east. 
Here the South American is the chief governing pole, but 
its power is opposed by the attraction of the North 
American and Asian south poles ; the balance as you 
recede from the latter being maintained by approach 
to the former. 

Nine years later Halley made another communication 
to the Royal Soceity, in which he endeavoured to meet 
two difficulties he had always felt in his former explana- 
tion ; one, that no magnet he had ever seen or heard of 
had more than two opposite poles ; the other, that these 
poles were not, at least all of them, fixed in the earth, but 
slowly changed their positions. The following obser- 
vations are cited by Halley in proof of the motion of the 
magnetic system. At London, in 1580, the variation was 
11° 15', east; in 1622 it was 6° east, in 1634 it was 
east, and in 1657 there was no variation ; whilst in 
1672, it was 2° 30' west ; and in 1692, 6° west. At 
Paris the variation was 8° or <f east in 1550, 3° east 
in 1640,0° in 1666, and 2° 30' west in 16S1. At Cape 
Comorin it was 14° 20' west in 1620, 8° 48' west m 
1680, and 7° 30' west in 1688. Halley considered the 
external parts of our earth as a shell, separated by a 
fluid medium from a nucleus or inner globe, which had 
its centre of gravity fixed and immovable in the common 
centre of the earth, but which rotated round its axis a 
little slower than the superficial portions of the earth. 
The nucleus and exterior shell he regarded as two dis- 
tinct magnets, having magnetic poles not coincident with 
the geographical poles of the earth. The change observed 
in Hudson’s Bay being much less than-that observed in 
Europe, Halley concluded that the North American pole 
was fixed, while the European one was movable ; and, from 
a similar observation on the coast of J ava, he considered the 
Asian south pole as fixed, and the pole west of the Straits 
of Magellan to be in motion. The fixed poles he regarded 
as those of the external shell, and the movable those of the 
inner nucleus. Of these latter, the one placed by him in 
the meridian or the Land’s End was ascertained, in the 
present century, to have moved to Siberia, in 1 20° east long., 
and that placed by him 20“ from the Straits of Magellan 
to have moved between 30" and 40'’ west of this position ; 
while those poles regarded by Halley as fi.xed were found 
but slightly altered in position since his time. It is ex- 
tremely interesting to find that not only modern obser- 
vations of declination, but also those of dip and magnetic 
intensity, have received their best explanation on the 
assumption of four magnetic poles. Much, however, that 
is mysterious remains unsolved, and Halley’s remarkable 
words may even now with truth be quoted ; Whether 
these magnetical poles move altogether with one motion 
or with several ; whether equally or unequally ; whether 
circular or libratory ; if circular about what centre, if 
libratory after what manner, are secrets as yet utterly un- 
known to mankind, and are reserved for the Industry of 
future ages.” K. 


POTATO DISPA SP ^ 

T N the Journal 0/ the Royal Ag 7 'ictdturctl Society of 
^ England^ Second Series, vol, xii., Part I., No. xxiii., 
1876, Prof. A. De Bary of the University of Strasburg has 
published a paper entitled ‘‘ Researches into the Nature 
of the Potato Fungus.” 

De Bary’s essay treats of the Peronosporem, Artotrogus 
(in its plain and echinulate forms) and Pythium. These 
fungi are described by De Bary as four distinct plants, 
whilst I, in common with several other observers, believe 
the first three (if indeed not all four) to be mere condi- 
tions of one and the same fungus, viz., the Feronospora 
infesta7is of Dr. Montagna. ^ In replying to De Bary’s 
remarks it will be convenient (especially as the potato- 
fungus appears to be somewhat imperfectly understood), 



April 27, 1876] 


N A TU RE 


,525 


to refer to each of the above forms separately, and to 
illustrate each to an uniform scale. Therefore in the 
present paper I will confine myself to the description 
of the two forms of Artotrogus, and leave the considera- 
tion of Percnospora and Pythium with De Bary’s criti- 
cisms of my observations for another paper. 

I.-— Artotrogus, Mo 7 it. 

To make my description of Artotrogus quite plain, it 
is necessary to briefly recapitulate the early history 
of the potato-fungus. Mdlle. Libert was one of the first 
to describe this in 1844. In the same year Mr. Berkeley 
writes he first saw diseased potatoes. 

In 1845 Montagne described and illustrated the 
potato fungus. In his illustrations he included certain 
spherical bodies found in spent potatoes by Dr. Rayer ; 
these bodies were attached to threads, some of the bodies 
being termimal (Fig. i, a), and others within the threads 



be made for the sketch of the turnip Artotrogus (Fig. 2), 
as it was made in 1849 when resting-spores were little 
understood, but it is clear that Mr. Broome detected 


Fig. t,—Ayioirogushyd 7 iPSpo>us^ Mont. 11, c. Oogonia from Montagnc’s 
original canif-ra-lucida drawing, p. Kchinulatt; oogonium frotii L'e liary 
(“ Rcstanlies,” p. 25G, Fig. 3), X 4C0 dia. 

(Fig. I, BC), just as true oogonia are now known to occur 
in C>stopus and other of the Perono-^porefe. A third 
form (Fig. I, d), was more or less echinulate, and this 
was assumed to be the mature spore. Dr. Montagne, in 
1845, thoroughly comprehend ^the meaning of 

these bodies, so he named them provisionally Artotrogus. 

From 1845 till 1875, when I rediscovered the entire 
series of these bodies in direct connection with Peronc- 
spom infestans. in the Chiswick tubers, no record of their 
rediscovery had ever been published. Botanists had 
sought for Artotrogus in vain. 

In 1846, in the first vol. of the Journal of the Royal 
Hoi'ticultural Society^ the Rev. M. J. Berkeley published 
his famous paper on the potato-murrain (the essay is 
dated Nov. 22, 1845), and in this paper Mr. Berkeley 
reproduces the description and illustration of Montagne’s 
Artotrogus. Mr. Berkeley's published belief has for many 
years been that the spherical and echinulate forms of 
Artotrogus belong to no other than the secondary con- 
dition of the potato fungus. 

In 1849, Mr. C. Edmund Broome, of Batheaston, dis- 
covered a second species of Artotrogus ; this was found 
in decayed turnip. A copy of the original camera- 
lucida drawing made by Montagne is here reproduced. 
It shows the m> celial threads and the mature resting- 
spore at E. 

Fourteen years afterwards (1863), Prof. A. De Bary 
published a paper on the development of parasitic fungi 
in the Aimaks des Sciences Naturelles^ vol. xx. In this 
paper the author illustrated, amongst other things, the 
resting-spore of Pei'onospoi’a parasitica, Corda, a plant 
common upon turnips, &c. Part of De Bary's illustra- 
tion is here reproduced to show the probabilil^ of the 
second described species of Artotrogus being identical 
with the Peronospora. Some allowance must of course 



Fig. 2 —Artotrogus on decayed turnip = Peronospora. pu 7 'asitica^ Corda. 

X 400 dia. 

not only the resting-spore with its collapsed oogonium, 
but probably also a group of antheridia (see the de- 
tached antheridium in De Bary's illustration, Fig. 3). 

This probable identity of the Artotrogus and Perono- 
spora of the turnip, points in the direction of the probable 
correctness of Mr. Berkeley's views as to the Artotrogus 
of the potato. The oogonia of the turnip parasite are 
similar in size and form with the oogonia found in potatoes, 
and to these latter I shall now return. 



Fig. 3. — Peronospora parasilica, Corda. Resnng-spores and detached 
antheridium (De Bary, Ann. des Sc. Nat./’ 4th series, vol. xx., PI. X., 
Fig. 5-7), X 400 dia. 

The bodies found by me in the Chiswick tubers I have 
from the first identified with Montagna's Artotrogus, 
though De Bary in his criticisms has found it convenient 
to omit all mention of this fact. But De Bary himself 
now illustrates the same bodies from Montagna's ori- 
ginal specimen this illustration is here reproduced 
(Fig. 4), and I can certify as to its general correctness 
with the reservations (i) that the oogonia shown are 
larger than any I have seen in the original specimens ; " 
(2) larger than any Montagne has figured ; and (3) that De 
Bary has omitted all the terminal oogonia. In .Mon- 
tagne's original camera lucida drawing there are three' 
terminal oogonia, one is reproduced at A (Fig. i), with 
two similar bodies intercalated at B C. 

De Bary (as well as Montagne, Berkeley, and myself) 
has also met with the more or less echinulate bodies, and 
one of De Bary’s illustrations is reproduced, at D (Fig. i). 
I agree as to its general accuracy. 

Now whilst De Bary contends that all these forms are 
distinct species of fiingi, and not belonging to the potato 
fungus, I maintain with Berkeley, and other competent 
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observers, that they are one^ includhtg Perouos^ora, I 
have seen them all growing from the same threads, and I 
will now review the grounds on which De Bary refers 
them to different fungi. 

First, from De Bary’s own words, I will show how 
extremely near the connection was, even wdth him. The 
italics are mine. Fie says Researches,” p. 256), In 
the tissues of potatoes penetrated with the inycclinm of 
PhytopJithora (De Eary^s new name for the potato 
fungus) there sometimes appear other bodies which 
might be regarded as oogonia or oospores of the potato 
fungus. I have several times found them with Pythiuin 
vexans in old collapsed tubers which had sprouted in the 
ground, and once without Pythiuni in a' living stalk which 



Fjc. 4. — Artoirogiis hydnosporus^ Moat. De Bai-y’s illustration (“ Re- 
searches," p 25S, Fig. S'), X 4CO dia. 


had been on the ground. But they were always restricted 
to those 7 rgions which were occupied by the Phytopkthora 
myceliwni^ And again, “ It was certainly remarkable that 
they were often situated close to the inner surface of the 
cell-walls in places where externally the mycelium of 
Fhytophthora midouhiedly 7 'an in the intercellular spaces^ 
or even where a short branch of it penetrated the interior 
<ff4h$:celUl 

In hi^ deiire, /iioweyex, to dissociate these bodies 
from Peronospora, De Baty^ (p; 257) first says -they were , 
found by Montagne in a sprouted But not diseased 
potatoP But this statement become.s of no value when 
De Bary himself confesses (as he does) that with him the 
oogonia were always restricted to those regions which 
“ were occupied ” hy iht Pc?‘ 07 iospora 'mycelium. I, too, 
have found them in similar “ regions ” and upon the Pero- 






Tie, 5.— Ck gonia of ri'yonas/oi a ifffcsUiHSy Mojit. a, jj, c. Diffciciit forms 
from. Chiswick potatoes, d. From De Bary’s slide. No. IX. (common 
.. in-Montagne’s preparations), k. From De Bary’s slide, No. XI. k. 
From De Bary’s slide. No. X , as sent to the Royal Agricultural 
Society. 


nosp 07 -a mycelium, De Bary says (p. 256), “In most 
cases I found these bodies complete, mature, and without 
^any distinct indication of their being attached to my- 
celium/’ and he says the same of Montagne’s mattiial 
sxid afterwards of mine. But this statement (like the 
former one) becomes of no value when we find the author 
"wnriting on the very next page that after “ long searching 
vain he found them to grow on the extremities of the 
.bifaf^hes of a mycelium w'hich is very like that of Pythiuni 
Arsd now what is the mycelium in P. vexans 
Bary tells us, on page 253, that it is “ scarcely 


possible to draw a positive distinction ” between it and 
the mycelium of Peronospora^ infestans t The con- 
clusion is obvious. 

It is, perhaps, difficult to explain why a smooth oospore 
should become a rough or echinulate one, but the fact 
remains that the phenomenon is perfectly well known in 
fungi, notably in the spoies of some of the Gasteromycetes. 
Plain and echinulate oospores are also produced on the 
same plant in some Saprolegniea?. Max Cornu also 
maintains that Saprolegnia astcropkora of De Bary is. 
the same as the warted form of Achlya 7 acenwsa of 
Hildebrand. Dictyuchus also occurs with w^arted oogons. 
The three upper figures on the accompanying illustration 
(Fig. 5) are exact reproductions from different forms of 
oogonia found by me growing on the same threads with 
Pe?'onospora infesfans. The lower three are from De 
Bary’s own specimens sent to the Royal Agricultural 
Society ; D is from slide ix. (this is also very common on 
Montagne’s preparations) ; E is from De Bary’s slide xi., 
and F is from slide x. A glance at the actual preparations 
will show that every intermediate form is to be found. 

But De Bary will not see the association, and in his 
concluding paragraph on Artotrogus (p. 358), he criticises 
Montagne and Berkeley, and says these authors “ have 
explained the globular cells of both kinds as exhibiting 
progressive steps in their development, the smooth ones 
being the younger. For this 710 trason is t^ivenp says De 
Bary, “ nor have I found any in the renewed examination 
of the specimens. An3onc can scarcely conceive, from 
the known phenomena of development how the smooth 



Fig. 5.— Restmg*sporeft of Eetmwspam Casparry, x 400 dia. 

B'rom De Bary% ptoparatioxi sent to the Royal AgricuUuial Society. 

thick walled cells (the cell- walls arc exactly the same in 
both) could become the smaller stm* ; Imped ones.” 

No%v, the accompanying ilUi.strations (especially Fig. i) 
show De Bary to be (|uile wrong. Tlie three upper 
oogonia on Fig. i arc from Montague’s own camcra- 
lucida tracing, the left-hand figure, A, is tlie largest 
oogonium he ha.s shown, and the riglu hand oogouiuin, b, 
is the smallest. I can testify as to their correctness from 
an examination of the original material. The starry figure 
at D is one of the (prefauncdly) mature bodies, and is 
reproduced from De Barfs own figure (“ Researches,” 
p. 256, Fig, 3). I reproduce this figure because De Bary calls 
it the “common form.” Now, instead of being smaller, a 
glance will show this echinulate body to be huger than the 
largest plain oogonium found by Montagne. On lui*ning 
now to Fig. 5 it will be seen there is no “ gettingsmaller” 
in the case, for all the bodies arc as a rule very uniform 
in size, and if they vary at all they get somewhat larger 
instead of smaller at maturity. This is the rule, but all 
botanists know well that the oogonia of the Peronosporca:i 
arc liable to vary. A good illustration of tliis is afforded 
by De Bary’s own preparation of P, Ilo/ostei, as furnished 
by him to the Royal Agricultural Society, The accom- 
pan)ing illustration (Fig. 6) is a cantern-lucidarcproduction 
of two oogonia belonging to this species from his own 
slide, and it shows W'dl how oogonia may vary in size. 

Thus De Bary’s notes and criticisms (taken in connec- 
tion with the observations of other competent observers) 
on this, the first point (Artotrogus), complcldy fall to 
the ground. De Bary confesses to having found both 
forms of Artotrogus in those restricted regions only of 
diseased potatoes where Pe 7 ‘onospora 7 nycclht 7 n w^as un^ 
doubted// and always present. He moreover found the 
bodies attached to a mycelium so like that of Peronospora 
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that it was almost impossible to distinguish it from Perono- 
spora. 

As regards the unfortunate criticism of Montague and 
Berkeley as to the size of the oospores De Bary eifectually 
refutes himself. Worthington G. Smith 


SCIENCE IN LEEDS 

HE Annual Meeting of donors and subscribers to the 
^ Yorkshire College of Science was held in Leeds last 
Friday. Financially the College seems to be fairly pros- 
perous. The subscriptions promised prior to the inaugu- 
ration amounted to 2 8,000/. , and of the special fund of 
10,000/. started by Sir Andrew Fairbairn’s conditional 
offer of a second donation of 1,000/., about 8,000/. have 
been raised. The Council are most anxious that this 
should be completed without delay. The College will 
also participate yearly in the proceeds of William 
Akroyd’s Foundation. Of the present condition of the 
Yorkshire College as regards efficiency, the following 
communication from Mr. G. T. Bettany will afford a fair 
idea : — 

A recent visit to Leeds enabled me to inquire into the 
working of the Yorkshire College of Science, which has 
now been in existence for nearly two years. In the build- 
ing which has been temporarily adapted to the purposes 
of the College, I found abundant evidence of labour and 
study on the part of both professors and students. The 
attendance of seventy-five day and more than two hundred 
afternoon and evening students during the present session 
'Shows that tho advantages offered by the College are be- 
coming widely appreciated. Although youths are ad- 
mitted at the age of fourteen, most of the students are 
much older ; I was informed that the average age was a 
year and a half greater than at Owens College. The 
chemical department has the lioffis share of accommoda- 
tion ; the lecture-room is large and good, and the labora- 
tory would allow of forty students working at the same 
time. There have been few vacant benches during the 
past term. Prof. Thorpe has a room fitted up as a 
museum and reference library, and has also a private labo- 
ratory. A considciable amount of work is done in the 
department of mathematics and physics, but f)hy$ic'al 
teaching suffers from want of space. Practical work can 
only be carried on in Prof. Rucker's private room. Geology 
has been fairly attended, though the day class is but small 
at present. Prof. Green is forming most instructive series 
of rock-specimens, illustrating stratigraphical geology, 
volcanic phenomena, and transitions in metamorphism. 
Mr. MialPs biological lectures have resulted in some very 
good work. He has prepared a large number of dissec- 
tions for demonstration, including a series illustrating 
Prof. Rollestoffis “Forms of Animal Life;" practical 
work has been undertaken by several students, including 1 
ladies, one of whom gained the highest place in an exa- i 
mination at the end of last term. Finally, the instruc- 
tion on textile industries, under Mr. Beaumont, has been 
made scientific in many respects, especially in relation to 
the theory of colouring. 

It can hardly be considered a misfortune that the 
College has been started in temporary buildings ; for by 
means of its present effort science will become more 
widely appreciated, and much larger donations will come 
to hand than those already received ; and the construc- 
tion of the permanent college buildings cannot fail to be 
advantaged by the experience now being gained by the 
professors. It is to be hoped that many wealthy York- 
shire manufacturers who have at present given little or 
nothing to the College will be induced to follow the 
example of men in other localities, and liberally support 
a system of teaching which will be of great intellectual 
and material benefit to Yorkshire. I was struck with the 
large amount of work undertaken by the professors. 
When more prosperous times come, it will be for the 
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good of the College not to exact so much work from them 
as their zeal is now leading them to perform. 

The Leeds Philosophical Museum is becoming yet more 
interesting under the care of Mr. Miall, who has worthily 
succeeded the late Mr. Denny. The whole of the 
Museum is gradually being arranged in the most edu- 
cative manner, and very great progress has been made. 
The casual visitor cannot fail to be instructed as well 
as interested, which can hardly be said of many more 
pretentious museums. Brief and clear printed descrip- 
tions or explanations abound, showing the particular 
interest of a specimen, or giving the general characters of 
a class of animals or of a geological formation. If an 
additional skilled curator could be appointed, who should 
relieve Mr. Miall from the care of several departments, 
the Leeds Museum would advance still more rapidly than 
at present, and would soon be worthy of any provincial 
college. 


THE LATE SIE WILLIAM WILDE 

CIR WILLIAM ROBERT WILLS WILDE, M.D., 
^ &c., was born in Castlerea, county of Roscommon 

in Ireland, in the year 1814, and he died at his residence 
in Dublin on the 19th instant. He was educated at the 
Royal School at Banagher and at the Diocesan School at 
Elphin; when scarcely eighteen years of age he was 
bound apprentice, according to the practice of those days, 
to the well-known surgeon, Abraham Colles, and he ac- 
quired his professional knowledge from such men as the 
Cramptons, Marsh, Wilmot, and Cusack. Early in 1837 
he became a Licentiate of the Royal College of Surgeons 
in Ireland, and shortly after he resolved to devote himself 
to ophthalmic surgery, in which he attained a position of 
the highest eminence. 

However distinguished as an oculist, however renovmed 
as a writer on statistics, in these columns we lament in 
his decease the departure from among us of one who, as 
an earnest, devoted, and painstaking student of the early 
history of the Irish races, has left in his writings on this 
subject a great and an esaduriiig monument. 

Sir W. Wilde was elected a member of the Royal Irish 
Academy in June, 1839, having previously read two papers 
before the Academy, which were published in abstract in 
their Proceedings^ and exhibited a collection of ancient 
spear-heads found in his native country. At this time 
the Academy had no museum (the Underwood purchase 
was not arranged), but in the same month that Wilde was 
elected, Prof, M'Cullagh munificently presented them 
with the Cross of Cong, “ in order that he might contri 
bute to the formation of a national collection, the want of 
which was regarded by Sir Walter Scott as a disgrace to 
a country which, like Ireland, so abounded in valuable 
remains." This noble gift bore speedy fruit, and meeting 
after meeting witnessed the presentation of donations, 
many of which were from time to time described by Wilde. 

In 1855 Wilde was elected member of the Council of 
the Academy, and Secretary of Foreign Correspondence 
in 1857. In 1852 the Academy had moved to the pre- 
mises that they at present occupy, and the Council took 
steps to have a catalogue of their museum made. The 
task was entrusted to Dr. Petrie. The resolution of the. 
Council would seem not to have been carried into effect, 
and after some years of anxiety the Council and the 
Academy were but too happy, in March, 1857, to accept 
Wilde's liberal proposal to arrange and catalogue their 
museum. The energy that he brought to bear on this 
task may be judged from the fact that PartT. was ready 
in the month of August in the same year, when the British 
Association met for a second time in Dublin. Part 11 . 
was published in i860. Part IIL, concluding Vol. L, in 
1863. Part I. of Vol. IL had been published in the pre- 
vious year. Part II, of this volume, although in great 
part ready, was never printed ; let us add that the best 
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tribute of respect that the Academy could pay to Wilde's 
memory ■would be to complete this work. Few know the 
hours that were stolen from professional work, from the 
enjoyment of social life, and from much-needed rest, 
during the years that were engaged in this work. Despite 
the criticisms of some who knew little of what they criti- 
cised, this catalogue will always remain as a testimony to 
the authors energy and ability ; already has it proclaimed 
far and wide what a storehouse of treasure exists under 
the Academy^s roof. Sir William Wilders many good 
qualities will keep his memory alive in the hearts of those 
who knew him, and when these are dead and gone it will 
still and for ever hover around the collection of the anti- 
quities of the Royal Irish Academy. 

MIDDLE-CLASS EDUCATION IN HOLLAND 
following article on this subject, ‘^from a Corre- 
spondent,” appeared in the Times of Tuesday : — 

It is not unfrequently the case that great nations search 
laboriously for the solution of problems which smaller 
peoples have completely solved, as one may say, without 
effort. We old-fashioned English are at present devoting 
much pains to discover a good system of education for 
our middle classes, and yet we have only to cross the 
Channel in order to sec in actual work one altogether satis- 
factory in a country whose manners, traditions, and laws 
arc almost those of our own. 

According to the constitution of Holland there are three 
degrees of education— Primary, Middle, and wSuperior. 
As the Primary Education comprehends- all schools in- 
tended for children from six to twelve years of age, and 
as the Universities, the Gymnasia, and other establish- 
ments where the study of the ancient languages occupies 
the first place, are considered as belonging to the Supe- 
rior class, it follows that all educational establishments 
mot- included in one or other of these categories^ ate re- 
• Cor middle- class education. 

It .Dutch- ■were 

no further advanced in respect 'bf this^Ekid o€ ^^ixeation 
than we are now. Wishing to put an end to this state Of 
things, the Minister of the Interior (the Home Secretary) 
of the time, M. Thorbecke, formerly Piofessor in Leyden 
Uhiversity^ presented to Parliament a bill, which was 
passed into law at the beginning of the following year. 
From the discussions which preceded the adoption of 
this law, we learn that its object is to insure a suitable 
education to young people who are not obliged to learn a 
business before the age of from fourteen to seventeen 
years, and for whom, although they are not intended to 
take up University studies, a deeper and wider instruction 
is necessary' than that which can be obtained at the primary 
school. 

Setting out from the principle that youths who quit 
the primary schools may be divided into two classes 
— those who are able to devote only two years, and 
those who can afford to give five years to further study, 
it Was decided that there should be two kinds of middle- 
class schools, the one to have a t-wo years^ course, and 
the other a course of five years. 

The pro^amme of study in the establishments in which 
the course is one of two years, and which are called Lower 
Middle- Class Schools, includes, in the first place, the 
elefeMts of Mathematics, Mechanics, Physics, Chemistry, 
Natural History, Geography, History, and the Dutch 
Language, 'and in addition, Drawing, Gymnastics, and 
some idea of Political Economy and of Technology for 
, towns, and of Agriculture for the country. The teachers in 
these establishments are moreover required to devote the 
evenings to courses for young artisans or agriculturalists 
who are prevented from taking the courses which are 
given daring the day. . . 

As to the number of these schools, the law requires 
^ch commune whose population exceeds r 0,000 shall 


establish at its own expense at least one Low^er Middle- 
Class School. 

The programme for those schools in which the course 
is one of five years, and which we may designate Upper 
Middle Class Schools is of course more extensive. It 
embraces first the branches included in the Lower 
Schools, but, as might be expected, this education in the 
Upper Schools goes much deeper. Then come three 
foreign languages — French, English, and German. The 
law requires, moreover, that the pupils should receive 
some notion of the political institutions of the country and 
of its statistics, including those of the Colonies. N eedless 
to add, that in a country like Holland the tenure of land 
must form an integral part of education. 

The Higher Schools are naturally those from which the 
most important results are to be expected, and which, 
from the English point of view, are best worth careful 
study. It is simply the truth to say that I have been 
amazed at what I have seen. It is a very remarkable 
thing that although no commune is obliged to establish a 
Higher School— only the State is obliged to maintain 
five — yet at the present time there is no town having a 
population of above 15,000 which has not its Higher 
School in full work. A still more remarkable thing is, 
that nowhere do the school fees exceed 5/. a year. As an 
Englishman, I was very curious to learn how they were 
able to give at the rate of $ 1 , a year an education 
which, in our happier England, can scarcely be ob- 
tained at ah. This is what I learned. The expenses 
of a Higher School (not including the maintenance of 
the building) amount to about i, 75 o^- per annum. Sup- 
posing the school to be attended by 100 pupils (a medium 
estimate), the receipts, under the head of school fees, 
do not exceed 500/. There thus remains a deficit of 
1,250/. ; but the State generally provides a subsidy of 
7,oco florins (about 583/.), and the town has therefore 
only to make up the difference by contributing 667/. We 
have supposed the school to be attended by 100 pupils, 
it is evident that when this number is exceeded, the 
rei^i^s rise iu' proportion. This, however, is not always 
to the a 4 vanta^e of - the Communal budget, for it should 
be known that in Holland a class is not allowed to con- 
tain more than thirty pupils, the result being that a greater 
number necessitates the creation of a double class, and this 
may require an increase in the number of teachers. Let 
us note, also, in passing, that the communes which are 
not able to bear the expense of a complete Higher School 
are authorised to establish schools of three classes cor- 
responding to the three lower classes of a complete 
school. 

The Communal Councils (town councils) may appoint 
such teachers as appear to them efficient. It is only 
necessary that these present certificates of competency 
and character, and that they have consequently passed 
the examinations required by the law. There are ex- 
empted from these examinations the bearers of cer- 
tain academic degrees ; thus for the mathematical and 
physical sciences the greater part of the candidates 
are former students of the Universities. These are 
generally young doctors of science who have taken a 
high place. Holland is not slow in showing her grati- 
tude to them. 

I have said that in the Higher Schools the school fees, 
although the law has not fixed a maximum, do not exceed 
5/. For the Lower Schools the maximum is i/, per an- 
num, but this figure is rarely reached. 

It is evident from the above that when a boy of twelve 
years of age leaves the Primary School and is not imme- 
diately obliged to earn money, his father, called in to 
decide whether or not he shall be sent to a Middle School, 
has no obstacle to face in the matter of school fees. A 
foreman or superior workman in a position to keep his 
son till he is fourteen years of age, can easily pay a shilling 
a month for school fees ; 5/. would be an almost insuper- 
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able obstacle, though it is none to a father who is able to 
provide for the other wants of his son until the latter 
reaches the age of seventeen or eighteen years. 

A Dutchman who boasted greatly of the system which 
his country has adopted, and to whom I remarked that it 
might be objected that in virtue of the system it was not 
himself but the taxpayers who paid for. the education of 
his children, replied eagerly : But am I not myself a 
taxpayer ? Does not the system which we have adopted 
come simply to this, that instead of my being com23elled 
to pay for the education of my children in a few years 
under the form of very heavy school-fees, the law allows 
me thirty or forty years in which to pay it under the form 
of a tax ? As for myself personally, it matters very little, 
but look at my neighbour, whose three sons are being 
educated at the Higher School. Change the system ; his 
taxes would pevhr.ps be lessened by twenty florins, but, on 
the other hand, the school fees would reach so high a 
figure that he could not meet them. The case of my 
neighbour is not an exceptional one ; it is the case of 
at least one-half of the parents who send their children to 
the Higher Schools. Of 100 pupils who are now attend- 
ing these establishments there would remain scarcely 
one-half, and it would consequently be necessary to raise 
to 35/. the fees to be paid by each of them ; this figure 
speaks more than all the arguments put together.” 

, If in defence of a new order of things it is only neces- 
sai*y to urge the argument of success, it must be confessed 
that the advocates of the Higher Middle Schools of Hol- 
land do not require to urge any others. By universal 
consent the success has surpassed ail expectation ; it has 
been complete. Yet whoever knows human nature will 
not be astonished to find that these schools, simply because 
of their success, are still the object of much criticism par- 
ticularly among the Clergymen and Scholars of the country. 
I should haVc wished to learn from M. Thorbecke, him- 
self a very distinguished scholar, what he thought of these 
criticisms. That statesman, however, being dead, I applied 
to one of his former colleagues in Leyden University, 
whose advice M. Thorbecke to a large extent followed at 
the time when he was occupied in drawing up his scheme 
of superior education. I will give you a suthmary of out 
conversation. Having asked if it was not a mistake to 
found a system of caucation which had not Greek and 
Latin as its basis, he replied as follows : — 

Allow me to observe to you that our Middle Schools 
are not intended to produce scholars, orators, statesmen. 
For these there are the Gymnasium and the University. 
Has it moreover been thoroughly proved that the pro- 
found study of a modem foreign language cannot, as 
mental gymnastics, take the place of the study of a 
dead language ? I could name to you members of our 
parliament who have never given any attention to Greek 
and Latin, and yet who, as 'orators, are on a par with the 
most eloquent of their colleagues. The Greeks are repre- 
sented as having left to us in literature and in philosophy 
monuments of a perfection such as modern writers can 
never equal. Yet the Greeks studied no dead language 
that I know of. Besides what would it serve, in the 
matter of education, to make a theoretically perfect 
law, when the mass of the public would condemn 
it? If there [is one idea strongly rooted in the mind 
of our middle classes, it is the conviction that Greek 
and Latin are perfectly useless to anyone who has not 
to pass through the University. It was daring enough to 
give so large a place in our new schools to the mathe- 
matical and physical sciences, to which our bourg-eoisie 
had hitherto given so little attention. To go further and 
compel this class of people to study in addition Greek 
and Latin, would have been wantonly to court an inevit- 
able defeat.” 

I next ventured to point out that the programme is 
overloaded. 

“ Overloaded ? ” replied he. From whom have you got 


this accusation ? From men who pass their time in their 
study ? Speak a little with our manufacturers and our 
merchants, and they will give you quite another version 
of the matter.” 

It is not said that useless subjects are taught,” I went 
on to add ; ‘‘it is urged only that too many things are 
taught at once, that the mind of the pupil cannot take 
them in, and that in the end his intellect will be ener- 
vated.” 

“I understand how this objection could have been 
urged in 1862 and 1863, during the discussion of the law, 
when experience had not yet pronounced ; but now ! — 
at the present time our merchants, who formerly main- 
tained that a man of business has nothing to do with 
science, that it was rather an embarrassment than other- 
wise, now receive with open arms any young man having 
no other recommendation than that of having studied in 
one of our schools ; they will tell you, moreover, that at 
the end of five or six weeks the new-comer is more useful 
to them than the majority of their old emplayis, grown 
gray in harness. There is more to come ; it happens - 
that some pupils of the Middle Schools, having acquired 
a taste for the mathematical and physical sciences, wish 
to complete their education at the University. Well, 
they almost always surpass those of their companions 
who come from the Gymnasia. Confess that all this 
is very difficult to explain if it be true that in the 
new schools the mind of the pupil is enervated and 
atrophied.” 

Our conversation then went on as follows : — 

“ You maintain then, that in your new schools, every- 
thing is for the best ? ” 

“ Pardon ! I believe, on the contrary, that there is 
room for reform. It cannot be denied that the mediocre 
pupils have great difficulty in learning all that is taught 
them in the first three forms. Instead of three years, they 
would require four. The entire course ought to be six 
years.” 

“ But why at the first did you.nbt fix the course at six 
years?” 

“ Because we old-fashioned Dutch, like all the rest 
of the world, have our characteristic faults. We are 
a people essentially economical, but unfortunately we are 
too anxious that our children should begin early to earn 
money. It was a great point gained, even, to fix the 
course at five years. What an outcry would there have 
been had we taken a year more. Besides we had not 
then the experience that we have now.” 

“It will then be necessary to modify the law ? ” 

“ Yes, but gradually. There are some members of our 
Chambers who think it will suffice to cut out from the pro- 
gramme the subjects which are called superfluous. I 
believe it will be well not to oppose this opinion. Let 
us commence by setting these members to work. That 
which will be superfluous in the eyes of some will be 
quite indispensable in the estimation of others. Moreover, 
they cannot touch either the mathematical and physical 
sciences or language, and if they end by cutting out an^r- 
thing, a thing which appears to me very problematical, it 
will be of so Jittle importance as to make scarcely any 
difference. It will only be when the insufficiency of all 
these palliatives has been well established that the time will 
have arrived to apply the remedy that I have indicated to 
you.” 

“ You believe, then, that if we should decide in Eng- 
land to establish schools of a kind similar to your Higher 
Middle Schools, it would be necessary to have a course 
of six years ? ” 

“ I do not venture to assert this. You are under better 
conditions than we are. Our children must, beside their 
mother tongue, learn three forei^ languages — English, 
French, and German ; yours have only to learn French 
and German. This is a very important point,” 

“ Allow me to ask you one more question. It is urged 
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that your Lower Middle Schools have not succeeded. To 
what is this ascribed ? ’’ 

It would be more correct to say that they have not suc- 
ceeded throughout. Moreover, M. Thorbecke was never 
under any delusion on this point. He considered the 
Lower Middle Schools as placed for the future. The proof 
is that he got inserted in the law a clause which enacts 
that the Government may for a certain number of years 
exempt a communal council from the obligation of 
erecting a Lower Middle School if it is probable that a 
sufficient number of pupils could not be obtained to 
attend it. It is necessary first that the economical con- 
dition of the country should be improved. Remember 
that in Holland wages are in general lower than in all 
the_^ surrounding^ countries. We cannot blame our poor 
artisans for requiring their children to earn some money 
at the age when these would enter the Middle School.” 

Such is a reszimi of what I have seen and heard in 
Holland. 


NOTES 

At the meeting last week of the delegates of the F rench Learned 
Societies at the Sorbonne, the Science Section was divided into 
three committees — Mathematical, Physico-chemical, and Natural 
History. The general meetings of the three sections were pre- 
sided over by M. Leverrier, who developed at full length the 
organisation of agricultural warnings which have been established 
in Puy de Dome, Vienne, and Haute Vienne, and will be in 
operation from May i to October 15, when agriculturists have 
practically nothing to lose in the fields. About thirty stations 
have been established in each of these departments and con- 
nected by telegraph with the chief towns of the district. Each 
local observatory will receive telegraphic warnings through the 
prdfet of the department, to whom wUl be sent daily the tele- 
grams of the International Service, All these warnings will be 
posted at the stations and special warnings for the vicinity 
deduced by local meteorologists. All the observations taken 
on these stations will be sent to the observatory and tabii- 
MM under the supervision of M. Leverrier, The system 
wiil very likely be extended to other departments. The 
distribution of prizes was held on the 22nd in the large 
hall of the Sorbonne. The Minister of Public Instructio'n, M. 
Waddington, gave an address, in which he promised to create 
new libraries, new faculties, and to group new faculties in order 
to establish Universites. It is inferred thence that M. Wad- 
dingtorr, who, as is well known, is a Cambridge man belonging 
to Trinity College, will try to remodel the French high schools 
according to the English method. The old Universite de 
France is, perhaps, to be divided into the Universities of Paris, 
Lyons, Lille, Marseilles, and Toulouse. M. Waddington’s 
address has created quite a sensation amongst French University 
men. Five gold medals were awarded— to MM. Abria (Bor- 
deaux), for physics ; Clos (Toulouse), for botany ; Dumartier 
(Lyons), palieontology ; Filhol (Toulouse), geology; Lortet 
(Lyons), zoology and palseontology. Ten silver medals were 
also awarded in botany, zoology, and natural philosophy. In 
connecti<m with this meeting, M. Lecoq de Boisbandran has 
been made a Chevalier de Ja Legion d^Honneur. Several other 
scientific men have been appointed officiers of the University and 
officiers of the Paris Academy, which are special honorary 
degrees in acknowledgment of some special services either in 
the prosecution of scientific researches, or in carrying out the 
results of the scientific investigations of other people. 

A Tp-EAsitry Commission has Just been appointed by 
Government for the purpose of inquiring into and reporting on 
the Queen's Colleges in Ireland. The Commissioners are the 
Rev.^^-C^bome Gordon, of Christchurch, Oxford ; Prof. Allman, 
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F.R.S., M.R.I.A. ; and Mr. Herbert Murray, Treasury-Remem- 
brancer in Ireland ; with Mr. B, Leech as Secretary. 

Sir Robert Christison has resigned the position of Presi- 
dent-elect of the forthcoming Glasgow meeting of the British 
Association. Dr. Andrews, of Queen’s College, Belfast, has 
been nominated by the Council in his stead. 

The French Geographical Society are to invite Lieut. 
Cameron to Paris to a special meeting of the society, to be held 
for file purpose of marking the appreciation of his merits felt in 
France. 

The freedom and livery of the Turner’s Company were pre- 
sented at the Guildhall, on Saturday, to Lieut. Cameron and 
Dr. Atherstone,’ to whose labours as a geologist the discovery 
of the value of the South African diamond fields is principally 
due. 

Admiral La Ronci^re Le Nourry has been reappointed 
by aTlarge majority the President of the French Geographical 
Society. 

The French Minister of Public Instruction has given instruc- 
tions for a series of observations to be made on all the streams 
of oceanic France, in order to determine the formation of the 
bar. Stations will also be established on the French coasts for 
observations of the tides. The previous French observations 
were made at Brest as lar back as 1770, and on them the calcu- 
lations in Laplace’s Mecanique Celeste ” were based. 

• The conversazione given last Friday evening at Ring’s College 
by Mr. H. C. Sorby, F.R.S., to theP'ellows of the Microscopical 
.Society (of which Mr. Sorby is president) and their friends, was 
a brilliant and successful one. One of the greatest novelties 
exhibited was a new binocular spectroscope, illustrating Mr, 
Sorby ’s important discovery of a new method of measuring the 
position of the bands in spectra. 

We would remind our readers that the afternoon lectures at ^ 
the Zoological Gardens commence to-day at 5 the first 
being by Mr. Sclater, F.R.S. , On the Society’s Gardens and , 
its Inhabitants.” They will be continued on Thursdays for the | 
next nine weeks. 

The first annual meeting of the Cumberland Association for 
the Advancement of Literature and Science, will be held at 
Whitehaven on May ist and 2nd. 

In Guido Cora’s Cosmos for April the valuable information on 
recent expeditions to New Guinea is continued. There is a 
paper by Major Wood on the Oxus in the time of Alexander, an 
account of Cameron’swork, the continuation of G. Bove’s narrative 
of his visit to Borneo, besides other matters of geographical 
interest. 

Peterman n’s Mitthellungcn for April contains an account of 
the results obtained by Lieut. Cameron to accompany the excel- 
lent map of the country explored, which we have already re- 
ferred to. There is an interesting account of the ascent of the 
two Norwegian summits, Galdhbpig and Sneehiitta, by Plaupt- ’ 
mann M. Riuth. Along with a map of New Zealand there is 
a long article by J. I^ettler, showing the recent progress of 
that colony. Drs. hSrade and Sievers furnish an interesting 
preliminary account of their recent travels in Caucasia and the 
Armenian highlands. 

In the Bulletin of the French Geographical Society for March, | 
Dr. NachtigaPs account of his journey in Central Africa,(i869 - 1 
74) is concluded, as is also the account of Abbe David’s travels I 
in. Western China in 1868-70, and M. J. Codine’s paper on early. I 
Portuguese discoveries on the West African Coast. There is an 
itinerary from Tangier to Mogador, by M. Auguste Beaumier. 
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The Physical Society of Paris held its Anniversary Meeting 
last Thursday. 

On Saturday, the states, there was exhibited in Wolver- 
hampton a meteorolite weighing S lbs. It is believed to have 
fallen on Thursday afternoon in a turf field in a meadow near the 
Wellington and Market Drayton Railway, about a mile north of 
the Gradgington Station. It is stated that about ten minutes to 
four, wdthin a seven miles’ radios of the Wrekin, the villagers 
were alarmed by an unusual rumbling noise in the atmosphere, 
followed immediately by an explosion resembling the discharge 
of heavy artillery. Rain was falling heavily throughout the 
afternoon, but there was neither lightning nor thunder. About 
an hour after the report what proved to be a mass of meteoric 
iron was found in the meadow referred to at a depth of 18 inches, 
having passed through 4 inches of soil and 14 inches of clay. It 
rested upon the gravel underneath these. The hole is almost 
perpendicular, and the meteorolite is assumed to have fallen in a 
south-easterly direction. It is stated that the meteoric stone 
when found was quite hot, although nearly an hour had elapsed 
from the time of the explosion being heard. 

The more important articles in the Quarterly Journal of the 
Meteorological Society (London), April, 1S76, are the President’s 
Address, the Report of the Council for 1S75, a paper by the 
Hon. Ralph Abercrombie on an improvement in aneroid baro- 
meters, and another by Colonel Puckle on Meteorology in India 
in relation to Cholera. The work of establishing stations begun 
by the Society in 1874 proceeds ..satisfactorily, and the Council 
deserve all praise for the ample details given regarding the 
twenty-two stations they have now established, and particularly 
for the valuable addition to this part of the Report, consisting in 
the lithographed ground-plans of the individual stations, which 
show the positions and surroundings of the different instruments. 
We regret, however, to see that the mistake in science regarding 
the height of the thermometers above the ground, pointed out by 
us (vol. xi. p. 446) still remains to be rectified, for while exact and 
minute directions are given respecting the various instruments, 
each observer is apparently left to his own discretion as to tire 
height at which he places his thermometers. The president’s re- 
marks on lightning-rods will be read with interest ; and Mr. Aber- 
crombie’s improvement on aneroids may be noticed as likely to 
lead to a more satisfactory observation of small barometrical 
fluctuations, on a correct knowledge of which so much depends. 

We have received the Programme for Easter, 1876, of the 
Realschule of Lippstadt. Besides a carefully arranged pros- 
pectus of the studies of the school, from the lowest to the 
highest class, which, in the number] and nature of the subjects 
taught, would make most English teachers stare with wonder, 
there is an admirable paper by our contributor, Dr. Hermann 
Muller, who is a master in this school, on the system of teaching 
Natural History at Lippstadt. 

In a four-page monthly journal published at Laurence, 
Kansas, U.S., called The Observer of Nature^ the first five 
numbers of vol. iii. of which have been sent us, Prof. F. H. 
Snow gives a catalogue of the Lepidoptera of Eastern Kansas. 
It is published by the Natural History Society of the Kansas 
State University, the Vice-President, Secretary, and Treasurer 
of which are ladies, and which has on its list an officer known as 
“ Critic.” 

WHA.T seems to have been an interesting and successful con- 
versazione was given by the University School Naturalists’ Field 
Club, Hastings, on Saturday week. A number of papers on 
subjects connected with natural history were read by the boys. 

Professors Jordan and Copeland, of Indianapolis, Indiana, 
U.S., are organising a scientific excursion for next summer for 
the benefit of those wishing to study practically the botany and 


zoology of the United States. They think that possibly some 
young Englishmen visiting the American"* continent during the 
Centennial, might wish to join such an expedition. 

The degree of LL.D. has been conferred upon Prof- Stanley 
Jevons, F.R.S., by the University of Edinburgh. 

To-morrow evening, at the Royal Institution, the discourse 
will be given by Mr. G. J. Romanes (on the Physiology of the 
Nervous System of the Medusce) instead of Prof. Gladstone, 
who will give the discourse on May 5th. 

The time-honoured New York Lyceum of Natural History 
has lately changed its title to that of the New York Academy of 
Sciences, and has published a circular explanatory of its object in 
so doing, referring to the fact of having published eleven volumes 
of its Annals. The circular proceeds to state that the limita- 
tion of the Society to the subject of natural history is at present 
unwise, and that if it desires to take a position among the first 
institutions of the kind at home and abroad, its scope should be 
greatly enlarged and its title altered to correspond. Although 
for many years past attention has been paid to chemistry and 
physics, this is not indicated in its name, and misapprehensions 
are likely to arise in consequence. Under the new constitution, 
the direction of the affairs of the Academy is placed in the hands 
of a body of Fellows chosen for their attainments in science, and 
four sections have been established, into one or the other of 
which all members are to be placed. These are first, zoology, 
botany, and microscopy ; second, chemistry and technology ; 
third, geology and mineralogy ; fourth, physics, astronomy, and 
mathematics. Each of these has its own special administration, 
and is charged with the scientific work of its department. The 
Annals will be continued under the title of Annals of the New 
York Academy of Sciences, four numbers being issued every 
year. 

A New Zealand correspondent states {that he met with a 
curious instance of tenacity of life in the eel lately in Tasmania. 
Seven years ago a man placed an eel which had been slightly 
injured along with others in a tank from which he was in the 
habit of removing them for use constantly as required. The box 
in which they were kept was perfectly tight and fitted with finely 
perforated zinc at each end, through which nothing but the most 
minute organisms could pass. A few days afterwards, when the 
others were all taken out, the injured eel was left, and so again, 
when the next supply was put in and removed. It had got very 
thin, and so he left it, he said, ** just to see how long it would 
live on nothing.” It is still in the tank, perfectly transparent 
and quite white, and is to all appearances healthy and lively 
enough. 

Parts 3 and 4 of Mr. J. Clifton Ward’s paper on the Gran- 
itic, Granitoid, and Associated Metamorphic Rocks of the Lake 
District, has been reprinted separately for the Quarterly Journal 
of the Geological Society. 

A FOSSIL cockroach and earwig [Labidura) from South Park, 
Colorado, is described by Mr. S. H. Scudder in the Sixth 
Bulletin of the United States Geological Survey of the Terri- 
tories. 

A ‘'School of Science Philosophical Society” has been for 
some time established at Gloucester. The members seem bent 
on real work, and have already formed the nucleus of a good 
scientific library. 

I ^ 

The Fifteenth Annual Report of the Manchester Scientific 
Students’ Association for 1S75 ^ satisfactory one. It 

contains an account of the excursions made during the year, and 
also reports of several very good papers read by the members. 
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The additions to tlie Zoological Society’s Gardens during th.e 
past week include a Weeper Capuchin {Cehus cajmclmis) ixom 
Brazil, presented by Major F. J. Ricai'de Seaver ; a Common 
Otter {£2am vul^ans), European, presented by Mr. J. Herbert ; 
a Grey Squirrel {Scmrus cintreus') from North America, presented 
by Mrs. M. E. Symons; a YarrelFs Curassow {Crax carunm- 
lata) from South-east Brazil, presented by Mr. Aug. Ceiyoto ; a 
Scaup Duck {Fuli^ula marila), European, presented by Mr. H, 
Colli ver ; two Common Thicknees [CEdicnmius crepitans), 
European, presented by Mr. J. E. Elarting ; a Coati {Nasua 
77 as 7 ca) from South America, two Silky Marmosets {Hildas 
rosaha) from Rio Janeiro, Brazil ; five Graceful Pigeons (Ch- 
Uimba speciosd) from South America, purchased; a Molucca 
Deer {Cerviis mohccce^isis), born in the Gardens. 


SCIENTIFIC SERIALS 

The current number of the Journal oj Anatoiny a7id Physio- 
logy commences with a paper by Dr. A. Ransome on the rela- 
tive powers ot fresh and previously used pepsine in the digestion 
of albumen, m which it is demonstrated that pepsine has greater 
activity after it has been used tlian when fresh, in which respect 
it is shown to agree with ptyaliii, as shown by Dr. Foster, and 
with pancreatin according to Thiersch. — Following is a contri- 
bution on the anatomy of the cutis of the dog, by Dr. Stirling, 
with two plates, republished from the Btrickte d. Math, Phys. 
Classe der Konig, Sachs, GeseL d. IViss., 1S75, — Mr. R. H. A. 
Schofield makes observations on taste-goblets in the epiglottis of 
the dog and cat, closely resembling the same structure in the 
fongue. — pr. J. Blake, of San Francisco, describes the physio- 
logical action of the salts of beryllium, aluminium, ytrium, and 
cerium, by injecting them into the blood,— Dr. Brunton shows 
that Condurango is physiologically inert.— Mr. J. C. Ewart has a 
note on the abdominal pores and urogenital sinus of the lamprey, 
in which he demonstrates that the ureters and internal abdominal 
popes open into a urogenital sinus which opens behind the rectum 
on a papilla, — Mr, E. ^ Thurston determines the length of the 
systole of the heart, as estimated from sphygmograph tracings, 
in wiiich, from a series of measurements, he v^ihes'Mr.' aL H. 
Garrod’s law lliat in health the systole, as indicated in the radial 
artery, is constant for any puhe-rate, and varies as the cube 
root of the rapidity, -—Mr. A. M. Marshall explains the mode ijf 
oviposition of Amphioxu?, verifying Kowalevsky’s obaervatioii 
that the ova escape by the mouth. — Mr. Darwin desciibes 

the structure of the snail’s heart histologically. No nervous 
mechanism was found. The contractile tissue is striated, and 
the fibres of the auricle and ventricle are continuous. — Dr, Stir- 
ling notes theeffeep of division of the sympathetic nerve in the 
neck of young animals. — Prof. Turner describes the structure 
of the non-gravid uterine mucous membrane in the kangaroo, 
and makes a note on the dentition of the narwhal — Mr. F. M. 
Balfour continues his valuable account of the development of the 
Elasmobranch fishes, wdth five excellent plates and many wood- 
cuts. — Mr. P. H. Carpenter makes remarks on the anatomy of the 
arms of Crinoids, his results being arrived at from sections of decal- 
cified specimens.— Dr. Foster describes some effects of Upas 
Antiar on the frog’s heart, demonstrating that the resulting 
tetanus is brought about by an extraordinary prolongation of the 
diastole, and not by a too rapid sequence of beats. The argu- 
ments for and against the existence of both accelerator and inhibi- 
tory fibres in the heart are discussed, in relation with the influence 
of antiar; and the assumption of the existence of specific accelerator 
fibres is shown to be unnecessary.— Dr, Curnow notes variations 
in tlie arrangement of the extensor muscles of the fore-arm,— 
Dr. Brunton explains a simple method of demonstrating the 
effect of heat and poisons upon the heart of the frog. — Mr. G. 
A. Berry and Prof. Rutherford note with reference to Pfluger’s 
law of contraction, that the excitability and length of the portion 
of nerve traversed by the voltaic stream must be taken into 
account in studying the changes of the electrotonic state.— Prof, 
Rutherford notes with regard to the action of the internal inter- 
costal muscles, their elevating action, as rendered evident by 
binding similarly situated elastic bands to the ribs themselves. 
—Mr. Reoch has a paper on the oxidation of urea.— Mr. R*. 
Flughes describes an improved freezing microtome, in which 
ether spray is the cold-producer.— Dr. S. Coupland records an 
example of MeckePs diverticulum in man.— The Report on 
Physiology, by Dr, Stirling, concludes the number. 


Foggendorff^ s Annalen der Physik 7 md Chemie, Ergiinzung, 
Band vii. Stuck 2. — In this number is concluded M. Voigt’s 
paper on determination of the constants of elasticity of rock 
salt ; the case of torsion being here dealt with. Comparing 
his general results with Navier and Poisson’s theory, he finds 
they contradict it in some points, e,g, the crystals of ihe regular 
system do not behave, in reference to elasticity, like uncrystalliue 
media; for the bending and torsion coefficients are 7 iot independ- 
ent of the direction ; the constants also have different relative 
values. — M. Obach describes some interesting experiments on 
the behaviour of amalgams and metallic alloys under the gal- 
vanic current. He finds (i) that the current does not produce 
in either electiolytic separation of the constituents ; (2) that 
sodium amalgam, after being traversed by the current, decoin- 
pioses water at both poles as before ; (3) that action of the cur- 
rent alters neither the hardness nor malleability of tin- lead alloys, 
nor the liquid state of potassium-sodium alloy. It works in the 
chemical composition ol the alloy near the electiodes no changes 
exceeding errors of experiment and analysis. In all these points 
the author opposes hi. Gerardi*, who, a short time ago, pub- 
lished experiments on the subject. As to the electric currcnls 
occurring in amalgamation of metals, M. Obach regards them 
as thermo-electric currents clue to the temperature changes pro- 
' duced by amalgamation. — M. Clausius contributes a lengthy 
memoir on the proposition of the mean ergal and its application 
to the mechanical motions of gases ; and a paper by M. Wein- 
berg treats of the application of the mechanical ecpiivalent of 
heat to molecular forces, size, and distance. 

Zeitschrift der Oesterreichischen Ge^ellschaft Jiir Meieoyologie, 
Jan. I. — -An article extracted from the Proceedings of the Vienna 
Academy, containing the results of Prof. Kerner’s studie.s and 
observations, in the neighbourhood of limsbriick, on the abnor- 
mal rise of temperature with increasing elevation in the valleys 
of the Alps in late autumn and in winter, occupies nearly tbc 
whole of this number. The phenomenon occurs every year 
without fail in this district, and has been observed in Cariuthia, 
Upper Austria, the T> rol, and Switzerland. The number of lann- 
houses upon the mountain skies at an inconvonieuL tlisiaiice from 
the pastures below shows that the inhabitants are well aware of 
the milder climate to be found at muderaie altitudes. While 
frost reigns in the valleys and trees are leaficss, ilie grass and 
trees upon the heights Irequently keep beautifully green, and 
flowers that bloom elsewhere in autumn and even in spring 
bloom in the genial air. The valley folk say at such times that 
the south wind blows aiuft and will soon descend to them. Prof. 
Rcrner acknowleilges the plausilulhy of tliis notion, but gives 
good reasons for believing it to be ill-founded. U is true‘\hat 
the equatorial cimenl does descend upon the valleys, gradually 
displacing the polar, huliutheiird half, at least, ut the [jcriod 
of reversed temperature, none of the signs of a south wind 
appear in the atmosphere, barometric pressure kee])S very high, 
and the sky clear. 'Phe latest uncommonly long spell of .seven- 
teen days with reversed temperatures, iroin Oct. 25 to Nov. 10, 
1874, enabled Herr ICerner to ascertain the real cause of the 
strange and hitherto perplexing phenomenon. From an ascent 
of the Unnutz (2,in metres), he learnt that the warm region 
in every valley lies between two cold regions, whose borders 
differ in position in every valley. The situation of the 
nether border of the warm region certainly depends on the 
height of the bottom of the valley, lie reached this border at 
about 200 metres above the level of the Inn, or 700 metre.s 
above the sea, and passed out of the warm region into an 
atmosphere colder than that of the valley at 1,890 metres above 
the sea. In crossing the Achneiithal at 950 metres, there was a 
fall of the thermometer, which was soon succectlcd by a rise as 
he continued to climb. In descending the favoured slopes of 
the mountain he observed several kinds of ilowers, some of which 
generally come out in spring ; but a little lower all vegetation 
was sprinkled with hoar frost, lu making his ascent on the sunny 
side an upward current accompanied him. On the summit a 
very slight air came from N.E. as long as the sun kept high. 
Late in the afternooon it had risen to a fresh breeze, and after 
sunset the N.E. wind was violent. He then made a short 
(mscent on the N.E. slope to about 3*^ 40 metres from 

the top. Here he found a calm, and a little lower a breeze 
blowing down towards the valley. It appeared accordingly 
that the pdlar wind divided itself near the top into two 
streams, one of which turned down into the valley, while 
the other flowed over the top and then down into the other 
valley at the foot of the southern slope. This distribution ot 
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currents seemed to him to point to a reason for the existence of 
a warm region, like that which Herr Hann found for the high 
temperature of the Fohn wind, namely, that in descending the 
cold air becomes condensed, and by condensation raised in tem- 
perature. From 4 p.m. on the 4th to 5 p.m. otr the 5th of 
November, 1874, readings of the temperature were taken by four 
observers at Innsbruck (575 metres), Rumer Alpe (southern 
slope, 1,227 metres), Heiligwasser (northern slope, 1,239 metie^), 
and at the summit of the Blaser (2,240 metres). The mean 
temperatures for the t\\enry-four hours at these stations were 
respectively, 2*16, 7 '06, 4*26, and — ‘64. The lowest ni<^ht 
temperature at Innsbruck was —2*8; on the Rumer Alpe, 
+ 2 '4. The minimum was reached at Innsbnick, just before 
sunrise, but on the Rumer Alpe at 3.30 a.M. ; at sunrise at this 
elevation the thermometer marked 4*4. At Heiligwasser the 
same kind of relation was noted, and temperature rose after 
4 A.M. ; but the maximum by day was much lower than at Inns- 
bruck. The high temperature at this station w^as not due to 
heating of the ground by sunshine, for a thermometer fixed on 
the surface of the soil never rose above C. The wind blew 
uninterruptedly towards the valley, down the mountain side. 
There remains but one explanation, namely, that the increasing 
pressure raises the temperature of the air as it descends. Prof. 
Kernel' proceeds to a more detailed analysis of the distribution 
of currents over hill and valley both by day and by night, illus- 
trating his theoiy by diagrams. After sunset the ground of the 
valley and the mr above it cool rapidly by radiation. The air 
thus made specifically heavy cannot liow off, .but rests like a lake 
at the bottom of the valley. The current which has flowed 
down the mountain sides being raised in temperature, glides over 
this stratum, and rises about the middle of the valley, to rejoin 
the polar wind aloft. By day the air a.scetirs from the valley up 
the southern slope, and is replaced by a current descending the 
oi.)posite mountain face. Obviously, the phenomenon of in- 
creasing temperature with increasing height must be most strik- 
ing where the ridges and valleys stietch from west to east, and 
during periods of polar wind, when the sky is clear and radiation 
strong. 

Der Naiurforscher^ January.— This number contains an ac- 
count of observations by M. von Schleinitz, on board the 
Gazelle, when on the transit expedition to Kerguelen’s Land, of 
changes of temperature and specific gravity of water in the 
southern Indian Ocean. His conclusions are brielly these ; — i. 
Ocean current.s, with the exception of the currents caused by re- 
gular winds, are due to difTerences in absolute specific gravity of 
difF-erent pans of oceans, and a small difference produces a strong 
current. 2. The differences in saltness of tropical and cold seas 
(in relation to absolute specific gravity), acting oppositely to the 
temperature differences, moderates ocean currents, which would 
otherwise be so strong in meridional directions that navi- 
gation would be impossible. 3. There is probably a zone where 
the differences in saltness compensate the differences in tempera- 
ture, so that w'aters of different temperature and different salt- 
ness may be near each other in equilibrium, i.e,, without percep- 
tible current. In the western part of the Indian Ocean this 
zone is between 40'’ and 45" lat.— There is a notice of two 
recent series of researches by M. Voigt and M. Groth (conducted 
by quite different methods), on the elasticity of rock salt ; it is 
shown that in regular crystals the co-efficient of elasticity, and 
therewith the velocity of sound, is a function of the direction ; 
and that both vary, in accordance wdth Neumann’s theory, sym- 
metrically with reference to the planes of symmetry of the 
crystal.— M. Frank calls attention to the action of light on the 
opening of some catkin-like blossoms. — From experiments by 
M. Luchsin^er, it appears that glycerine injected under the skin 
of animals lias an arresting action on the fermentative formation 
of sugar from the glycogen of the liver.— The remaining papers 
do not call for notice here. 

Jakrhikker fur XVissenschafilicne Botanik. Herausgegeben von 
Dr. N. Pringsheim. Zehnter Band, Drittes Heft, Mit. ii, 
Tafeln (Leipzig : Verlag von Wilh. JEngelmann, 1876).— The 
present number of Pringsheim’s well-known “ \ ear-book’ con- 
tains three papers, all of great value. The first is by Dr. George 
Winter, on the genus Sphseromphale and its allies (with three 
plates). Kosrber in criticising the Schwendener-Bornet theory 
of lichens, stated that Sphasromphalc had only greenish-brown 
microgonidia, and that the spores did not produce hyph^. Both 
these statements are shown to be erroneous, and after a careful 
anatomical and morphological examination of numerous onginal 
specimens, dried and recent, of Sphseromphale and ifs allies, he 


groups them together under a single species, Polyblustia iimhrina 
(Whlnbg.), Winter, and adds nearly three pages of synonyms !-- - 
an eloquent tribute to the species-making capabilities of modern 
Lichenographers. — The second paper is by Dr. A. Engler, Con- 
tributions to the knowledge of the formation of the anther in 
Mttasperms. This paper, which is illustrated wdth five plates, 
describes the following subjects : (i) the anthers and pollen of 
the Mimosese ; (2) the anthers of Orchidacete ; (3) the anthers 
of Asclepiadacese ; (4) on the so-called introrse and extrorse 
anthers ; (5) on certain apparent departures from the type in the 
formation of stamens; and (6) on the homologies between stamen 
and carpel. — The third paper is by Dr. J . Reinke, Contributions 
to the knowledge of Fucaceee and Laminarise (with three plates). 
The anatomy and external construction of several genera and 
species are detailed, the most interesting portion of the paper 
beirig the paragraphs devoted to secondary circumferential growth 
in Fucacese, and to the formation of adventitious buds. — The 
illustrations are excellent as usual, and the high character of the 
Jakrbiicher well sustained. 

Bulletin de V Academia Royal des Sciences, Nos. 9 and 10, ctm- 
tains an article by Van Beneden on the Pachy acanthus in the 
kluseum at Vienna. The description of other marine mamifers 
in other museinns is to follow, and the whole are to form an 
introduction to the descriptions of the allied fossil forms dis- 
covered in excavations near Antwerp. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, April 6.—“ Experiments on the Friction 
between Water and Air.” By Dr. Ritter von Lang. Com- 
municated by N. Story Maskelyne, F.R.S., Keeper of the 
Mineral Department, British Museum. 

The method adopted for estimating the mutual friction of 
water and air consisted in connecting a glass tube of 8 centims. 
in length and 072 internal diameter with the pipes which sujjply 
Vienna with water at a pressure of four atmospheres. Arrange- 
ments for securing a vertical position for the tube ensure a 
perfectly continuous jet, devoid of any broken surface ; and a 
tube surrounding this jet, with its axis coinciding with that of 
the jet, acts as an aspirator into and along which air is drawn 
through a lateral feeding-tube. The amount of this in-drawn 
air corresponding -to the fall of a given amount of water was 
determined by observing the rate at which a film of soap was 
borne along the feeding-tube ; and the velocity of the W'ater 
causing the in-draught calculated from Uie diameter of the 
water-column and the quantity of water discharged along it in 
a given time ; but after having once determined the form of the 
slightly conical water column, the amount of water discharged 
was the only datum required for the calculation. 

The influence of a greater or less section of the air feeding- 
tube on the volume of the aspirated air was carefully deter- 
mined, wffiile also the absence of any appreciable retardation 
due to the soap- film was established. 

Neglecting the slightly conical character of the surface of the 
water-column, and assuming (as the result of experiments in 
which the motion of a smoke-cloud was observed) that the 
movement of the air was throughout in lines parallel to the axis 
of the tube along which it flowed, and showing that the pres- 
sure dc not vary along the length of the tube, the author pro- 
ceeds t^iscuss the hydrodynamic equations expressing the con- 
ditions of the problem (the motion ot the air being uniform and 
independent of time), and represents the volume of air A passing 
through the tube in a second as 

W being the weight of water, in grammes, discharged in a 
second, r the radius of the jet in turns of the micrometer-screw 
(6 '8 turns of which correspond to i centim.), R being the radius 
of the aspirating tube. 

The results oOiained by observation accorded well with those 
given by ihh equation, so long as the value of R did not exceed 
the limit within which the suppositions regarding the motion of 
the air hold good. 

The question whether the results might not be brought into 
even closer accord with theory by the assumption that a slipping 
action takes place between the air and the water-jet on the 
one hand, and between the air and the tube on the other, 
instead of the assumption previously made that the air adhered 
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alike to the water and to the tube in its passage. The result 
of the calculation, ho\’^ever, led to no nearer approximation ; 
and finally, experiments with other materials for the tube and 
other gases (namely, coal-gas and carbonic anhydride) were 
made without resulting in any marked difference from the 
results obtained with air and gla^s. 

.Mathematical Society, April 13. — Prof. IT. J. S. Smith, 
F.R.S., president, in the chair. — Prof. Plenrici, P.R.S., having 
taken the chaL**, the President gave an account of a note — “Sur 
une theoreme d’Eisenstein ” — by M. Charles Hermite. Tnis is 
the celebrated theorem, considered by M. Heine, on the deve- 
lopment in a series of the roots of an algebraic equation 
f {y, x) — 0. M. Pleine has added tlie very important remark 
that we can make all the coefficients of such a development, 
supposed commensurable, integers, with the exception of the 
first by changing x into k x (Crelle, Band 48, p. 267). M. 
Hermite’s communication gives a simplified proof of this. 
— Prof. Smith then spoke on the asT^ects of circles on a 
plane or on a sphere. He pointed out the connection be- 
tween his results and those obtained by Prof. Cayley in 
his researches on trees. He next made some remarks on a 
problem in crystallography. — Hr. Tucker read part of an ab- 
stract (drawn up by Dr. Hirst, F.R.S.) of a paper on correlation 
in space, by Prof, Rudolf Sturm, of Darmstadt. The paper is 
connected on the one hand with Sturm^s previous one on projec- 
tivity in space {Math, Ann.^ vol, vi.), and on the other with Dr. 
Plirst’s papers on the correlation of two planes, and two space. 
{Froc. of Math. Soc.^ vols. v. and vi. ) 

Chemical Society', Prof. Andrews, F.R.S., in the chair. — 
A paper on the manufacture of sulphuric anhydride, by Dr. R. 
Mes.sel and Dr. W. Squire %vas read by the latter. Tlie 
authors prepare the anhydride by decomposing ordinary sulphuric 
acid at a white heat into water, o.xygen, and sulphurous anhydride, 
removing the water by suitable means and then pissing the 
mixed gases over platinised ]mmice heated to low redness ; the 
oxj^gen and .sulphurous anhydride then reunite to form sul- 
phuric anhydride. — After this paper there was an adjourned 
discussion, on X)r. H. E. Armstrong’s paper on systematic 
nomenclature read at the last meeting, in which Prof. Odling 
replied at length to- the cs^ltvcistnS oii the recently pub- 

lished by him on the same subject in the FMltfS^hkcU 

Royal Astronomical Society, April 12. — Mr, "Wm. 
Huggins, D.C.L., president, in the chair, —J. JBagnold Smith, 
Sir David Solomons, Wh T. Smedley, Wm. Durrad, Win. 
Allsup, and the. Rev. Joseph Ferguson were elected Fellows of 
the society. — Mr. Pemme described an instrument fir calcu- 
lating the sides and angles of spherical triangles. It consisted 
of two wooden semicircles which could be fixed at any an.^le, 
and a graduated arm moving on a universal joint which slid 
along one of the semicircular arcs. The graduated arm was 
made use of to measure the cord of the third side of the triangle. 
Mr. Penrose showed how the instrument might be made use of 
for roughly checking calculations in spherical trigonometry. He 
thought that it would also be of U'le in expeditiously reducing 
observations in which no great degree of accuracy was required. 
The instrument was very portable and might be made si ill more 
so if the graduated semicircles were divided on brass instead of 
on wood, as in the instrument he showed. A paper by the Rev. 
T. W. Webb was read describing some observations of the two 
exterior satellites of Uranus which had been made by Mr. Isaac 
Ward of Belfast. Mr. Ward’s instrument is a refractor of 
only 4 ’3 inches aperture, but he had apparently succeeded on 
some dozen evenings during the months of Januar)', February, 
and March, in picking up both the outer satellites Titania and 
Oberon. A table was given comparing the position angles and 
distances as estimated by Mr. Ward with those taken Irom Mr, 
Marth’s ephemeris of the satellites. It was stated that the esti- 
mates of Mr. Ward had been made without anj^previous refer- 
ence to the ephemeris, the coincidences were such that there 
stemed little room left for doubt that Mr. Ward had in each 
instance been successful in picking up tlie satellites. Mr, Lassell 
said that he had not seen the satellites with hi.s own nine-inch. 
It was quite possible that the extraordinary sharpness of Mr. 
Ward’s eye might have enabled him to pick up the satellites ; 
there were records which could not be doubted of persons who 
had observed the satellites of Jupiter with the naked eye. He 
thought that if any one else made use of the same telescope they 
would certainly hot be able to detect the satellites. — Mr. Green 
drew the attention^of observers to the visibility of the dark limb 


of Venus during the coming quadrature ; he had on many occa- 
sions thought that he perceived the dark limb on a brighter 
background, but on placing the bright limb of the planet behind 
a dark bar in his eyc-piece, he had entirely lost sight of the dark 
limb. He wished that other observer-; would try the same 
experiment during the coining quadrature. The meeting ad- 
journed till INI ay 12. 

Geological Society, April 5.— Prof. P. Martin Duncan, 
F.R.S., president, in the chair. — ^James Mansergh, M. Inst. C.K., 
was elected a Fellow of the Society. — On the bone-cavc$ of 
Creswell Crags (second paper), by the Rev. J. Magens Mello. In 
this paper the author gives an account of the continuation of his 
researches upon the contents of the caves in Cressw^ell Crags, 
Derbyshire. The further exploration of the Pin Hole cave 
described in his former paper, 1 furnish a few bones of Reindeer, 
Rhifioceros tichorkinus, and other animal?, but no more remains 
of the Arctic Fox, which were particularly sought for. Opera- 
tions in this cave were stopped because the red sand in which 
the bones v/ere found towards the entrance became filled with 
limestone fragments, and almost barren of organic remains. The 
author then coriiinenced the examination of a chambered cave 
called Robin Hood’s cave, situated a little lower down the ravine 
on the same side. The section of the contents of this cave 
showed a small thickness of dark surface-soil, containing frag- 
ments of Roman and mediteval pottery, fa human incisor, and 
bones of sheep and other recent animals; over a consideiable 
poition a hard limestone breccia, varying in thickness from a 
few inches to about 3 feet ; beneath this a deposit of light- 
coloured cave-earth, varying in thickness inversely to the brecc-a, 
overlying a dark-red sand about 3 feet thick, like that of the 
Pm I-Iole, but with patches of laminated red clay near the base, 
and containing scattered nodules of black oxide of manganese, 
and some quartzite and other pebbles, which rested upon a bed 
of lighter-coloured sands containing blocks of limestone, pro- 
bably forming part of the original lloor of the cavern. I'he 
hard stalaginitic breccia contained a great many bones, chielly of 
small animals, but with some of reindeer, and teeth of KhiiwcCyos 
tichorhiniesy hymna, horse, waier vole, and numerous fluit-llakes 
and chips, and a few cores. Some of the Hakes were of superior 
’workmanship. A few quartzite implements were also found in 
the breccia. The cave-earth contained a few flint implements, 
biitmosltof the human relics found in it were of quartzite, and 
of decidedly palsoolitluc aspect. There was also an implement 
of clay-iron^^tone. The animal remains chiefly found in the 
cave-earth were teetli of horse, Rhimaros tichorkinus^ and 
hymna, and fragment of both jaws of the lasL-numtioiiecl 
animal. Bones and teeth of reindeer and teeth of cavolion und 
bear also occurred. The red sand iindeiTymg the eave-caiili 
contained but few bones, except in one place, where aiulcni and 
bones of reindeer and bones of bison and hymna (jcourred. At 
another part a small molar of Elephas prtmi^mius was found. 
A large proportion of the bones had been gnavved by hymnas, to 
whose agency the author ascribed the presence of most of the 
animal remains found ; but he remarked that no coproUtes of 
hymnas had been met with. The following ,is a list of the 
animals whose remains occurred in this cavern : — Edis ho (var, 
spdcea), Hyicna crocuta (var. spdesa), Unus arctos^ 0 \ ferox, 
Canis famiharis, C. lupus, C. vulpeSy Ehphns primigeniiu^ 
Efims cahallus, Rhincceros tichorkinus^ Bos bison, var. prucus. 
Bos longitrons, Capra hircus, Sus scrofa, domesticus, and ferox, 
C£?'vus intgacdros, C. ta^'andiis, Andcola aniphibius, and Lepus 
tiniidus. — On the mammalia and traces of man found in the 
Robin Hood Cave, by Prof. W. Boyd Dawkins, F.R.S. , The 
author noticed the various species of animals discovered by Mr. 
Mello during the researches, the results of w^hich are given in the 
pieceding paper, and drew certain conclusions from their mode of 
occurrence as to the history of Robin Hood’s Cave. He con- 
sidered that the cave was occupied by hymnas during the forma- 
tion of the lowest and middle deposits, and that the great majo- 
rity of the other animals whose remains occur in the cave were 
dragged into it by the hymnas. That they served as food for 
the latter is shown by the condition of many of the bones. 
During this period the red sand and clay of the lowest stratum 
was deposited by occasional floods. The red loam or cave-earth 
forming the middle stratum was probably introduced during 
heav)*- rains. The occupation of the cave by hymnas still con- 
tinued, but it was disturbed by the visits of palieolithic hunters. 
The remains found in the breccia indicate that the cave was In- 
habited by man, and less frequently visited by hycenas thaot 
^ See Quart. Journ, Geol. Soc., yol. xxxi, p. 679. 
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before. The presence of vertebra of the bare in the breccia 
would imply that the hunters who occupied the cave had not the 
dog as a domestic animal. After a discussion of the relations of 
tlic animals forming the fauna of the cave, the author proceeded 
to describe the traces of man found in it, which consist of frag- 
ments of charcoal, and iraplonicrnts made of antler and mammoth 
looLh, quartzite, iiamstorie, greenstone, and hint. The distribu- 
tion of these implements in the cave represents three distinct 
stages. In the cave-earth the existence of man is indicated by 
the quartzite implements, which are far ruder than those gene- 
rally formed of the more easily fashioned ilint. Out of 94 
■ worked quartzite pebbles only three occurred in the breccia, 
while of 267 worked flints only S were met with in the cave- 
earth. The ruder implements were thus evidently the older, 
corresponding in general form with those assigned by De Mor- 
tillet to “ the age of Mousiier and St. Acheul,” represented in 
hugland by the ruder im [dements of lire lower breccia in Kent’s 
Hole. The newer or tliiit series includes some highly-finished 
implements, such as are referred by De MordlleL to ‘’the age 
of Solulre,” and are found in Engdand in the cave-earth of 
Kent’s Hole and Wookey Hole, The discovery of these imple- 
ments considerably extends the range of the pakii'Olithic hunters 
to the north and west, and at the same lime establishes a direct 
relation in point of time between the ruder types of implements 
below and the more highly-finished ones above. — Notes on the 
gravels, sanvls, and other superficial deposits in the neighbour- 
hood of Newton- x\bbot, by Horace B. Woodward, F.fd.S. The 
writer pointed out that most of the deposits termed Upper 
Greensand in the immedmte neighbourhood of Newton-Abbot, 
were in reality intercalated with coarse gravel-beds, containing, 
among others, fragments of greensand, chert, and chilk-fiint. 
He considered that the only traces of greensand in situ were 
probably on the summit of Milber Down and east of Combe 
Farm, deposits which were identified by ]\Ir. God win- Austen. 
But he could not agree in the identification of greensand at other 
localities in the Bovey Valley, considering the few fossils found 
to have been derived! rom, and with much other material to have 
been evidently due to ,the denudation of chalk and greensand. He 
pointed out the geographical di-itribution of tnese beds of sand 
and gravel, which extend from the hiii-tops bordering the Buyey 
Valley to ru'iar the bottom of the valley, but do not descend in:o 
any outlying valleys. He Ukevvise alliidevl to Uic peculiar dip 
into the valley which affects these oeds in coveral places, and 
observed that sometimes they rested on liic Buvey clays and 
ligaites. He thougiit some connection in their method of form- 
ation xnignt be traced with somewhat similar deposits on the 
Haldon and Black Down Hills. He pointed out the “ Head ” 
at the bottom of the valley was sometimes not to be distinguished 
from the older gravels, from which, however, it was largely 
derived. He alluded to the discovery ol bones, a bronze spear- 
head, and a wooden doll or idol in this ucqjosit ; observing ihat 
they indicated the rapid accumulation of gravel, and that this 
indication was one out of many that might ba given, that our 
modern river-gravels are to a great extent made up of older 
gravels. In conclusion the writer alluded to some of the deposits 
now forming on the margin of the Teign estuary, and which are 
identical in character with the Triassic breccia.— On certain 
alluvial deposits associated with the Plymouth limestone, by R. 
N, Worth, F.G.S. The author adduced certain deposits found in 
fissures and caverns of the Plymouth limestone, as furnishing 
evidence in opposition to the views advocated by Mr. Belt in his 
paper on the drifts of Devon and Cornwall.^ The best ex- 
amples occur at Plymouth Hoe, where the chief deposit fills a 
large “pocket” in the limestone, and consists (beneath the turf) 
of a bed of clayey soil, containing pebbles and small boulders, 
beneath which are patches of white and red clay, containing a 
few pebbles, and overlying a large quantity of siliceous sand. 
Similar, but slightly varying deposits, not uufrcquently occur in 
association with the limestone ; and these are regarded by the 
author as the remains of considerable deposits which once occu- 
pied large areas in the valleys of South Devon ; and if they are 
not the lowland gravels of Mr, Belt, the latter are not repre- 
sented in the district. The author states that there is evidence 
of the contemporaneity of these deposits with those of the Ores- 
ton caves j and he adds that they furnish no proof of cataclysmal 
action, but of orderly deposiuon, the bulk of the pebbles and 
gravels being inland nearer the source of the t/Srzs, and further 
olf the sands and clays in fairly regular succession. ' The author 
' further explains the presence in Cornwall of stanniferous gravels 

^ See “ Quart. Jouru, Geol. Soc.,*' vol, .xxxii., p. So. 


only in valleys opening to the south, by reference to the position 
of the watershed in that county, which has only two rivers run- 
ning to the north, whilst on the south-east rivers abound. 

Physical Society, April S. — Mr, W. Spottiswoode, vice- 
president, in the chair. — Mr. H. M. Klaassen was elected a 
member of the Society, — Pruf. Foster exhibited and described an 
instrument for illustrating the law of refraction. It is founded 
on the well-known method of determining the direction of the 
ray after refraction by means of two circles described from the 
point of incidence as centre, the ratio of whose radii is the index 
of refraction. If the incident ray be projected to meet the inner 
circle, and through the point of intersection a vertical line be 
drawn, the line drawn from the point of incidence to the point 
where this meets the outer circle is the direction after refraction. 
This principle is applied in making a self-adjusting apparatus as 
follows : — A rod representing the incident ray is pivoted at the 
point of incidence, and projects to a point about 4 inches beyond. 
To this extremity is attached a vertical rod which slides through 
a nut in another rod also pivoted at the point of incidence. The 
lower extremity of the vertical rod is attached to a link, so fixed 
as to constrain it to remain vertical. By this means the two 
rods always represent respectively the incident and refracted 
rays, and the index of refraction can be varied by altering the 
position of the nut, through which the vertical rod passes, on 
the rod to which it is attached. — Prof. Foster then exhibited a 
simple arrangement for showing the interference of waves. It 
consists of two glass plates placed one in front of the other, on 
each of which is drawn the ordinary sine wave. They are sup- 
ported in a frame, and behind them is a papei'iScreeii bearing lines 
to indicate the points of maximum and minimum displacement. 
The jjlates can be made to slide in opposite directions, and all the 
phenomena ofwave motion generally, and the state of the air in open 
and closed tubes can be shown. Lastly he exhibited a method, 
which has been suggested by Prof. Kundt, for showing in a 
simple manner that the air in an organ pipe is in a constant state 
of alternate condensation and rarefaction. At the upper end of 
a closed pipe are placed two valves opening inwards and out- 
wards respectively, and the chambers behind these are connected 
by india-rubber tubes with small water-guage.s which, for the 
sake of exhibilinii, were projected ou the screen. The guages 
were to the eye periuauently set, showing at the same time con- 
densation and rarefaction, an appearance which was of course 
due to the rapidity of change. It was shown that beats cause 
the air to approximate to its normal density. — Prof. Guthrie 
exhibited and described an arrangementwhich he thought might be 
useful for determining the rale at which machinery is revolving. 
The instrument is analogous to one which he devised some years 
ago for rendering a galvanic cun*ent constant. The chamber of a 
manometer is connected with a small force-pump, which makes 
one complete stroke for every revolution of the engine. A 
capillary glass tube affords a means of escape for the air intro- 
duced by the pump into the manometer. If now the pump be 
worked uniformly, that is if the engine rotates uniformly, the 
pressure in the manometer will shortly attain a position of 
equilibrium, so that the mercury will remain stationary. But if 
the velocity of the engine increase, the mercury will immediately 
ascend, and so indicate this increase of speed. The main ob- 
jection to the instrument, as exhibited, was the oscillation of the 
mercury, but this might be avoided in several ways which w^ere 
pointed out. — Mr. Coffin referred to some works in America 
where he had seen a similar principle applied. The engine was 
connected with an air chamber, to which was applied a Bo urdon’s 
gauge, the indications of which gave an approximate measure ot 
the revolutions of the engine. — Prof. Unwin thought there would 
be some difficulty in keeping the capillary orifice perfect for any 
length of time. He referred to a proposal made by Prof. Thom- 
son in about 1852 to^use a centrifugal pump for a similar 
purpose. 

Anthropological Institute, April ii. — Col. A. Lame Fox, 
president, in the chair. — Five new members were announced. — 
A note on some suggested archceoiogical symbols for maps, by 
Mr. Joass, was read by Capt. Dillon. — Dr. Comrie, R.N., read 
a paper entitled “ Anthropological Notes on the Natives of New 
Guinea,” being the result of his observations while attached to 
H. M.S. Basilisk, engaged surveying there. The physical, social, 
and religious character of the Papuans were discussed, and the 
probable Polynesian intermixture and origin of the natives of 
New Guinea considered, the author inclining to the opinion that 
the Papuan was a pure type of race, the most characteristic fea- 
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ture next to language being the tape-like flattening of their hair 
noticeable in an ordinary lens. The paper was accompanied 
with a comprehensive exhibition of Papuan weapons, works of 
art, utensils, and articles of dress, which will remain at the In- 
stitute till their next meeting, April 25, when the discussion, in 
which Col, Fox, Lieut. Armit, KN., Mr. Franks, Mr. Hyde 
Clarke, the Rev. A. PI. Sayce, and others took part, will be 
continued. — Mr. Brabrook, the Director, then read a paper by 
Mr. B. Walker entitled “ Religion, Politics, and Comrherce of 
Old Calabar,*’ which contained an account of the singular insti- 
tution of Egbo, the principal object of which is to secure mutual 
protection amongst the freemen. Admission to the various 
grades, nine in number, is by purchase. As regards religion 
each, district has a separate hut subordinate divinity. Their 
commerce consists of palm oil, ebony, ivory, and barwood. The 
inhabitants appear to be advancing in civilisation. 

Entomological Society, April 5. — Prof. Westwood, president, 
in the chair. — Messrs. J. W. Douglas, E. C. Rye, G. Lewis, C. Fenn, 
J. Dunning Kay, and W, C. Copperthwaite were elected Ordinary 
Members ; and Mr. B. A. Bower, jiin., was elected a Subscriber. 
— Mr. F. Bond exhibited a specimen of Xyliiia lambda taken 
\ near Erith in September last by Mr. W. Marshall, being the 
\ fifth instance of its having been taken, in Britain. He also exhi- 
ibited Ebulea stackydalis, taken by himself at Kingsbury. Middle- 
|sex, in June 1862. — Mr. Champion exhibited specimens of 
Vufa^ taken by Mr. Sidebotham near Southport, and he brought 
examples of Psammodius suleicolhs for distribution. — The Presi- 
dent made some observations respecting the habits of the common 
^at, in continuation of his remarks at the meeting of Nov. 4, 
I1872. Large numbers of females had again appeared in his 
mouse at Oxford, not a single male having been observed, and 
jhe believed they had hibernated in the house, appearing the first 
iwarm days of spring. He also remarked that Dr. Lecontes 
/valuable collection of CoUopt&ra had been presented to the Uni- 
versity of Cambridge, Mass.' — Sir Sidney S. Saunders exhibited ^ 
living specimens of Stylops Kirbil taken by himself at Hamp- 
stead; altogether he had found eighteen males. Mr. Enock 
also exhibited a row of eleven males taken on the wing at the 
sscme'pkce and about the same time. — The Rev. A. E. Eaton 
stated that he was preparing a supplement to his monograph of 
the Ephemeridic 'EnL Sob,^ rSyi), chiefly from materials 

in the collections of Mr. McLachlan and Mr; Albarda, and ; 
he would be glad of any assistance that could be given 
entomologists possessing insects belonging to that group. It 
appeared that the deficiency in legs in Campsurits and some of 
its allies was due to their being shed with the skin when 

the insect obtains well-developed wings, and that in some forms 
all the legs were thus cast off by the female. — Mr. Smith made 
remarks on the distribution of some genera of Plymenopterous 
insects from, New Zealand, of which a collection had been placed 
in his hands by Mr. C. M. Wakefield ; and was followed by 
Mr. McLachlan, who remarked on the gradual extinction of the ' 
endemic fauna of New Zealand, although introduced forms throve j 
wonderfully. — The Rev. R. P. Murray stated that he was pre- ! 
paring a list of the species of Japanese butterflies, and that he | 
would be grateful to any entomolog’st who could assist him with 

( the loan of specimens. — Mr. McLachlan exhibited a series of 
Anomalopteryx Chauvinia 7 ia, Stein., from Silesia, given to him 
by the discoverer of the species, Fraulein Marie von Chauvin, 
!of Freiburg. This singular Txichopterous insect pertained to the 
Jfamily Limnophilidct, and was remarkable for the lanceolate 
^terior, and abbreviated posterior wings of the male ; those of 
Ithe femMe being normal, excepting that the posterior wings were 
l^aller than usual. Also apterous females of Aceniropus niveus 
received from Mr. Ritsema, of Leyden ; and a microscopic slide 
with a full-grown female example oi Phylloxera vasiatrix of the 
root form. This he had recently obtained, with many others, 
from a vinery near London, which was terribly infested with the 
insect. 

Meteorological Society, April 19. — Mr. H. S. Eaton, 
president, in the chair. — T. H. G. Berrey, Assoc. Inst. C.E., 
H. G. Bolan, J. Bravender, J. Holden, G. A. Hutchins, F. 
Jackson, J, L. Johnson, B. Latham, A. G. McBeath, W. R. 
Maguire, A. S. Moss, C. Pink, J. R. Rogers, E. Toller, S. 
Tomlinson, W. A. Me I. Valon, H. Walker, W. E. Woolley, 
were elected Fellows of the Society. The following papers were 
then read : — Velocity of the wind at Liverpool, tabulation of 
anemometricli^records, by W. W. Rundell ; on the aspiration of 
the' dry, and wetj bulb thernto meters, by Samuel H, Miller; 


F.R.A.S. ; on the storm which passed over the south of 
England on March 12, 1876, by Robert H. Scott, F.R.S.— The 
members of the Permanent Committee of the Vienna Meteoro- 
logical Congress were present and took part in the discussion. 

Victoria (Philosophical) Institute, April 3* Howard, 
F.R S., read a paper on the history of Egypt in connection with 
the Bible. 

Rome 

R, Academia dei Lincei, Dec. 5, 1S75.— M. Moriggia cora-^ 
municated the results of experiments on the natural poisons ot 
the body, bile and amygdaline. — M. Volpicelli gave a short 
necrological memoir of Wheatstone. 

Jan. 2.— M. Volpicelli described the construction, properties, 
and applications of a constant inductor. — M. Sella gave the 
composition of various salt springs in Italy. — M. Capellini pre- 
sented a paper on Tuscan fossil whales. — M. Castcildi communi- 
cated a note on fossils from the dolomitic limestone of Monte 
Chaberton, studied by M. Michelotti. — M. Cossa described the 
periclasiferous predazzite of Monte Somma. — M. Canizzaro re- 
ported on a memoir by MM. de Negri on the purples of the 
ancients ; also on a memoir by M. Paterno, on usnic acid and 
on two new principles accompanying it in zeora sordida ; also on 
one by M. Selmi, on toxicological chemical studies relating to 
atropine and its detection. — M. Struver communicated a memoir 
on the minerals of Lazio. 
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